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hannels
the palm
of your

hand
Tempo presents the

51 5YNCOM... the world's
first synthesized 800
channel hand held

•transceiver
This amazing pocket sized radio represents the

year's biggest breakthrough in 2-meter com
munications. Other units that are larger, heavier

and are similarly priced can offer only 6 channels.
The SYNCOM'S price includes the battery pack,

charger. and a telescoping antenna. But, far more
important is the BOO channels offered by the 51.

The optional touch tone pad shown in the
illustration adds greatly to its convenience and
we have available a 30 watt solid state power

amplifier designed to give the 5YNCOM 5-1 the
flexibility of operating as a mobile and base

station as well .

SPECIFICATIONS
Frequency Covefage 144 \0 148 MHz
Channel SpaCIng Every 5 KHz
Powe, Aequlfement5 9 6 VDC
Cunei'l l D,aon 17 rna- s tandby 400 rna · l'i1nsm,t
aener.es ~I·cad batte,y pack included
Antenna Impedance 50 ohms
D,menSIons 4 0 m m. 6 2 mm . 165 mm( 1 6 ". 2 5".6 5 '1
RF Output Better than 1.5 watts
Sens,tlvll'f Better Iha n 5 mIcrovolts
SUPPLIED ACCESSORIES
Telescop,ng whIp ameeoe nl-<:ad banery pack. charge"
OPTIONAL ACCESSORIES
Touch lone pad lo ne burst gene,alor . CTess ChIPS, Rubber tie. an tenna
Price 534goo Io<_fh pood U99001

Tempo also oHer. a complet. lin. of solid s l e t . ~r emplifiers. pock.t
'~".rs. the f MH.2. 5 .. 42 por-ubles, lhe VHf /ONE PLUS mobil.
Ifansc.i".r. ..,4 Ih. fMT·2 .. fMT42 ,em01. control mobile nenseei"., .
All a ...ailabla from T.mpo dealers Ih,oughout the U S ,
C1111 or write lor full in l Otm a t ion

11140WOI,m,ic Bi,d.LosA'i·'es, Cah! 90064 113/4716701 IAra'a~7&~iro·
931 N. Euclid. Anaheim, Ca llI 92801 714 /172-9200
Butler, Missouri 64130 816/679 ·3121

" .... ' '',.ct 10 ' ........._ ""'.. .
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• BNC Antenna Connector
• .3 Microvo lt Sensitivity lor

20 dB Qu ieting
• Uses special rechargeable

NioCad Battery Pack
• Rubber Du ck lind o ne pair

Xtals 52/52 included
• Weight : 19 o z.

incl uding batter ies
• Size : 6 ")l 1 .770")l 2.440"
• Popula r accessories avai lable

Illust rated is Wilson 's
BC-2 Desk Top
Battery Charger

shown charging t he
Mark Series Un it o r the
BC-4 Battery Pack o nly .

COI1JU III;'T Products Division

SPECIFICATIONS
• Range: 144· 148 M Hz
. 6 Ch annel O peration
• Individual T r im mers on

TX and RX Xtals
• Rugged LeK8n l& outer case
• CurrenI Drain : RX 15 rnA

TX - Mark II : 500 rnA
TX -MarkI V :900mA

. 12 KHz Ceram ic Filte r an d
10.7 Monolith ic F ilt er incl .

• 10 .7 MHz and 4 55 KHz IF
• Spurio us and Harm on ics : more

than 50 dB below carrier

Wilson
Electronics Corp. W2

4288 South Polaris Avenue . P. O. Box 19000 • Las Vegas, Nevada 89119
Telephone (702) 739-1931 • TELEX 684-522

Illustrated with
op tional Cho marics

o r Digitra n Tou ch Pad.

Now the American made Mark Series of miniature
sized 2 meter hand-helds offers the same depend·
abil ity and operation, but in an easier to use, more
comfo rtable to carry size . . . fits convenient ly in
the palm of your hand. Like its size. the price is
also the small est on the market .

To o btain complete specifications on the
Mark II and Mark IV, along with
Wilson's other fine prod ucts, see
your local dealer or wr ite for
o ur Free Amateur Buyer's
Guide .

The world's most popular
2 meter amateur hand-helds

now are even better!!!
with the miniature-sized

Wilson
2.5 watt MARK II and 4.0 watt MARK IV

amateur hand-helds
Wilson hand -helds have been known world-wide for
exceptional quali ty and du rable perfo rmance. That 's
why they have been the best selling units fo r yea rs.
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A WOMAN ARRL
DIRECTOR?

Mary Lewis W70GP Is run
ning against Robert Thurston
W7PGY for the Northwest 0 1'11·
sian directorship o f t h e
League. Thurston Is reported
to have said that a woman can
never be a director .

While I get along fine with
some of the ARRL directors,
I've found Thurston to be about
as arrogant as they come
.. . much taken with his own
treme ndous importance. His
reaction when Mary Lewis ran
for SCM again st his personally
handpicked candidat e, and
won, was one of outrage. Then
Mary was Instrumental in the
OCWA annual convention be
ing tled In with the ARRL na
tional in Seattle last year and
that tore it. Mary was fi red as
SCM on a trumped-up charge
that she had not paid a $25 bill
for ARRL labels to send a mail
ing to the members in her area.
I've looked into the growing file
on this debacle, and I can find
no sign whatever that the
AA AL ever even billed Mary for
th e l abel s .. . wh ich t hey
should not have done anyway.

I've met and ta lked with
Mary several times, and I've
found her to be very well in
formed on both local and na
tional mailers. Even more im
portant, I've found her in
terested in doing what she can
for amateur radio rather than in
ways to feed her ego. r have
never met anyone who knows
her who doesn't thi nk she is
top-notch.

The ARRL is desperately in
need of cleaning out the old
guard who come to Newington
and rubber-stamp whatever
head q ua r te rs wants . If
Thurston Is re-elected, I' ll be
ashamed of the Northwest .

REMOTE RECORDING
For several years I hauled

around fairly good-sized tape
recorders to keep a record of
my talks, to tape other talks of
Interest , to tape interesti ng
sounds, etc. I got started In th is
line of mischief way back when
the Webcor wi re re corders
came on the market , a bit over
30 years ago.

As recorders have gotten
smaller, I've kept up with them,
and these days I carry around
one of those very small cas
sette recorders, a Sony TG-55.
This operates from 6 V dc with a
couple of bu ilt-In ntcece or an
external 120 V ac operated
power supply.

Eventually I got tired of lug
ging around 50 to 100 feet of
l ine cord for th is tiny recorder.
Any less oft en made it impossi·
ble to reach a wall socket in
larger aud itoriums. The nicads
lasted only a few minutes, im
poss ibly undependable for any
ta lk I really wanted to record
. .. or music. I got the idea to
buy a 6 V lan tern battery and
lug thai instead of the li ne cord
and power supply. I even have a
place for the recorder and bat
tery in my attache case.

With the lantern battery, I
can record for days before ex
haust ing it and there are no l ine
cords to stri ng or for peop le to
trip over. Eventually even a
lantern battery t ires and a
valuable recording can be lost.
Two lantern batteries? One is
heavy enough, thanks. Radio
Shack came up with the ideal
answer . .. a re chargeable
lan tern battery.

Now, when I get back from a
trip, I put the battery on to
Charge for a day and then pack
it back In the attache case. If it
sits there for too long before
my next tr ip to a hamfest or

ccmputertest. I give it an hour
of juice before leaving. Since
th is system has been inau
gurated , I 've never had a
fa ilure.

The battery and 500 mA
recharger are available from
Radio Shack for about $21.

Once you get used to having
a cassette recorder with you,
all sorts of uses tu rn up. ,
record magaZine publishing
workshops, bl uegrass music in
a Paris subway, ARRL officials
t alking, In terviews with ln 
terest ing businessmen, impor
tant agreements over the tete
phone, notes at exhibitions on
new products, etc.

ASPEN HAM INDUSTRY
CONFERENCE

The fou rth annual Ham In
dust ry Conference will be held
(again) at Aspen, Colorado.
This is a series of workshops
for the examinat ion of the ham
market, how to sell, how to
organize and finance a ham
store, how to write advertiSing ,
etc . The conference is aimed at
being of value to both menu
facturers and dealers.

The conference will be held
from January 6th (arri val that
afternoon) unt il January 13th
(leaving day). If you are in
terested in joining the group
for some interesti ng work
shops, some skiing, and some
of the best food in the world,
please drop a l ine to Aspen
Workshop, cIa 73 Magazine,
Peter bo roug h NH 03 458.
Please make your arrange
ments for accommodations
and ntt t ickets, etc., with
Joan ie Eidsmo, Aspen Ski
Tours, Box 320, Aspen CO
81611 , (303r925-9500. We Wi ll ,
as usual, be staying at the Con
tinental Inn, about one block
from beautiful downtown

4
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2 METERS IS GREAT! THAT'S WHY EVERYBOOY IS ON THE BAND ISO IT SEEMS),
AND YOU WILL HEAR THE POPULAR KENWOOD TR-7400A AND TS-700SP

TRANSCEIVERS ON ALL THE REPEATERS AND SIMPLEX FREQUENCIES, BUT
SOMETIMES YOU WISH THE BAND WERE NOT SO POPULATED, " SO YOU
COULD GET A WORD IN EDGEWISE " , OR MONITOR A RELATIVELY QUIET

CHANNEL FOR A FRIEND OR TWO " , OR HEAR SIGNALS WITH LESS NOISE .. ,
OR USE A SOPHISTICATED REPEATER OR REMOTE BASE WITH BETTER
COVERAGE, 440 MHz IS THE ANSWER , IT WILL SURPRISE YOU , IT WILL

PENETRATE BUILDINGS WHERE 2 METERS WON 'T, AND OFTEN YOU CAN EVEN
WORK OUT FROM UNDERGROUND GARAGES " , WHERE 2 METERS IS DEAD !

BEST OF ALL, IT'S EASY TO GET ON 440 MHz (70 CM) " , W ITH A KENWOOD
TR-8300 TRANSCEIVER , HIGH QUALITY IS CRITICALLY IMPORTANT ON UHF

BANDS, AND THE TR -8300 IS JUST WHAT YOU NEED TO MEET ALL TECHNICAL
REQUIREMENTS . IT FEATURES ,

TRIO·KENWOOD COMM UNICATIONS INC.
11 11 W EST WALNUT / COM PTON CA 90220

· 0 .5 /AV fo r 20 dB quieting sensmvuv

• Beller than - 6 0 dB spurious radia tion
• 20 KHz (- 6 dB) . 40 KHz (- 70 dB) select ivity
• MOnitor SWItch that lets you check modulat ion and

trequencv vnemnq"
• Call CH switch that activates optional CTeSS

(subaudible ton e] fu nct io n

• Large S meter

Move up to 440 M Hz today . . . w ith a Kenwood
TR-8 300 . . . for more reliable com m unica t ions!

· 10 watts AF output (switchable to 1 watt)

• 23 crystal -controlled channels (3 supplied)
. 4 4 5 0 -4 50 .0 MHz transmit range
. 4 4 2 .0 -4 4 7 .0 MHz receive range
• Transmitter and receiver adjustable over any 5-MHz

segment from 440 to 450 MHz

• 5-section helical resonat or and 2-po le crystal f ilter

in IF to reject mterrnod

• SWR protection In tina! ampl if ier

• Excessive-vo ltage and reverse-polarity protect ion

circuits



Aspen. Don't forget your HT, jf
you come ... with 146.52 set
up.

UNSCREWING THE
CONSUMER

A recent letter from Barry
Goldwater suggested that we
sto p si tting around wa it ing for
the government to adopt a law
to force manufacturers of con
sumer electronic equ ipment to
bu ild in radio frequency f ilters
which would permit them to
work In the viCinity of radio
transmitters. Since Barry has
been trying to get th is legi sla·
tlon through lor qu ite a few
years, perhaps he Is on to
somethi ng.

The logical extens ion of his
idea Is for radio amateurs 10
put enough pressure on in·
dustry to force changes in
design s. Since most ham clu bs
already have TVI committees to
investigate interference froni
ham rigs, we have the nucleus
to get something started.

Suppo se TVI commi ttees
were to send in the name and
model of any con sumer elec
tronic equipment which was fn
adequately designed and as a
result wa s overly susceptible to
In t e r f e re nce fr om nearby
transmitters. If this li st was
then published in 73 so all
amateurs would have it at hand
for helping advise neighbors,

iSII-otIMl ...,w.1y 10 Am.,.... 11 -.110

friends, people at work, etc., as
to which makes of equipment
to avoid, the message might
get through. With 300,000 hams
putting out the word in every
corner of the country, even the
most recalcitrant of manufac
turers might dec ide it was time
to spend an extra fifty cents
and include an input f ilter on
their te levision set, hi-fi, etc.

If the idea is to be of any real
value, it will take the coopera
tion of every ham and every
cl ub. I pledge the cooperat ion
01 73 MagaZine. If your TVI com
mittees will send in reports on
consumer products, I'll contact
the manufacturer. If I get no
prompt assurance of change,
they' ll go on the list. I then want
to know for sure that you will
advise everyone you meet to
hold up on buying th is product
unt il needed changes are made
... and that you' ll also haunt
any local dealers and drive
them crazy. Letters to the
newspapers, te levision con
sumer show s, news shows,
won't hurt either. Yes, I th ink
hams can do what the govern
ment was afra id to do. The EIA
may have millions of dollars to
stop such legi slati on going
through, but they can't stop 73
Magazine and the whole of
amateur rad io.

Are you game? Let's start
getting some TVI committee

"-, liT. u.oo

reports and see what we can
do. Also, if you can get any of
the other ham magazines to
cooperate, all the better. This Is
no time fo r anyone-man show.

CST MYSTERY COVER
One of the nicer QST covers

In many months was the
August cover promoting the
San Diego ARRL Convention.
Oddly, no credit was given for
the cover drawing. Curious?

Below Is the cover before
OST blocked out the QCWA
part 01 the drawing . The artist
involved i s Paul Hower
WA6GDC, a 5O-year ham, long·
time member of QCWA, and In
ternational Vice Commander of
the Happy Flyers, a c lub made
up of nam-cncte.

The one major difference is
the removal of the reference to
the QCWA convent ion. Unhap
pily, It appears that as the
Quarter Century Wireless Asso
ciat ion has grown in members
(and thus strength), the ARRL
has taken a more and more
belligerent attitude toward it.
The ARRL has a long history of
try ing to destroy any organiza
t ion in amateur radio wh ich
they don't control. I'm remind
ed of a talk I had with the sales
manager of Data General , one
of t he larger m inicomputer
f irms. I was interested in con
nect ing a Teletypenll machine
to thei r system, If I bought It.
Anything I wanted to use with
the Data General system which
I didn 't buy from them was
termed " hostile" equipment.

How much have you seen In
OST about the aCWA? Th is Is

the second largest crqemza
tlon In amateur radio. It Is made
up of amateurs who have been
licensed 25 years or more. One
would expect the ARRL to be
proud of t he QCWA instead of
trying to bury it.

In 1977, a big battle
developed between the ARRL
and their convention commit·
tee in Seattle because Seattle
insisted on hosting the QCWA
National Convent ion at the
same time. Ask any ham In
Seattle about the raw deal they
gave the committee. I was th ere
and saw it with my own eyes .
The ARRL even forbid Its HQ
staff from attending the a CWA
banquet! Sure ly I 'm ex ac 
gerat lng. I wish I were.

Odd ly enough, I've seen no
result ing antl-ARRL react ion
from t he leaders of the aCWA
... and I have known them all
for many years. Their patience
with the Newington paranoia is
hero ic . Fortuna t ely fo r the
League, the aCWA has virtual·
Iy no nat ional organization, ex.
Istlng almost entirely th rough
It s many loca l c hapters. if
aCWA did have any significant
nat ional o rg ani zati o n , we
might f ind ourselves In the mrd
die of a serious war between
the bureaucrats In Newington
and the o ld-t imers who made
th is hobby what it Is today. We
don't need that.

There may be some ARRL
supporters who wish to cbet 
lenge what I've said. I'm not out
to tear down the League, only
to get it to work in the best ln.

Conrinu«J on pItge ,,,

•

n
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No one could ask for a better Oscar station than the IC·211 and IC.70~~her I
"mode An: and adding a transverter to the IC..701 mode B or mode J ppens newe
better satellite horizons. Within the ICOM LSI based radios there is the capac fOr.
the technically minded Amateur to tune one radio of the pair with the VFe knd~ df
other. (Oscar transceive. anyone?) In addition, the lSI lends itself to: being contro
by a parallel port on one of the increasing number of microprocessors now a vatla6 e
for Amateur use.

The complexity of features built into these ICOM LSI twins will be used forsa10ng
into the future. The possibilities are so numerous that even we have not thougJi of all
of them yet.

A.Il K:OII ....... I" 't ~ ';
_.....FCe ...,Ifk_
IDttlDII.....,t__'cclo••

I I" ICOM WEST, INC.

ICOM ~~~UN"h,"P W.'
BeKevue Wast) 98005
(206 747-9020



Editor:
Roberr [Hker WB2GFE
15 Windsor Dr.
Atro NJ 08lXl4

• = described In last Issue

CAlENDAi~

VKlZL OCEANIA CONTEST
Phone & RTTY

Starts: 1000 GMT
Saturday, October 7

Ends: 1000 GMT
Sunday, October 8

CW
Starts: 1000 GMT

Saturday, October 14
Ends: 1000 GMT

Sunday, October 15
Sponsored by the New

Zealand Association of Radio
Transmit ters, the contest is
open to all amateurs and SWLs.
EXCHANGE:

RS(T) plus serial number
starting at 001 .
SCORING:

Oceania stations score 2
points per aso with VKlZl, 1
point for aso with Oceania
other than VK/Zl. All other eta
tlons score 2 points per VK/Zl
050, 1 point per Oceania (other
than VKlZl) aso. Final score Is
derived by multiplying total
aso points by the sum of
VK/Zl call areas worked on all
bands. The same VKlZl call
area worked on different bands
counts as a separate multiplier.
ENTRIES AND A WARDS:

logs must show. in this

"Sept 3D-Oct 1
Oct 1·8

Oct 14·15

Oct 21 ·22

Oct 28-29

Nov 4·5

Nov 11
Nov 11·12

Nov 18·19

Nov 25-26
Dec 2·3

Dec 9·10
Dec 16-17

order : date/l ime In GMT,
callsign of station contacted,
band , serial number sent i
received. Underline each new
VK/Zl call area contacted and
make separate logs for each
band. Summary sheet must
show callsign, name, address
(p lease use block letters),
details of equipment used, and
for each band , aso points for
that band and total of VK/Zl
call areas worked on that band.
Allband score will be total aso
points mutiplied by sum of
VKlZl call areas on all bands
while single band scores will be
th at band 's aso points multi·
plied by VKIZ l ca l l areas
worked on that band only. Sign
a declaration that all rules and
regulations have been ob
served. Attractive colored cer
tificates wi ll be awarded top
s corers . Send entries to :
NZART Contest Manager,
Z l2GX , 152 l y tl o n Road
Gisborne, New Zealand, before
Jan. 31 .
SWL Sec tion:

A VK or Zl station must be
heard in a aso and the touow
ing detai ls noted in the
log- date, time in GMT, call o f

Rocky Mountain Division aso Party
Californ ia aso Party
VKlZl Oceania OX Contest
Phone & nrrv
VKJZl Oceania OX Contest-CW
Nlne·land aso Party
RSGB 21/28 MHz-Phone
Manitoba aso Party
ARRl CD Party-CW
Jamboree·On·The·Alr
CARTG Worldwide arrv OX
"Dominion" Sweepstakes
RSGB 7 MHz SSB
ARRl CD Party-Phone
CO Worldwide OX-Phone
Ca·WE Contest
ARRl Sweepstakes-CW
RSG B 7 MHz CW
OK OX Contest
IPA Conlest
Delaware aso Party
Missouri aso Party
ARRl Sweepstakes-Phone
All Austria Contest
ca Worldwide DX-CW
ARRl160 Meter Contest
International Island OX Contest
TOPS CW Contest
ARRl10 Meter Contest
SOWP Chrislmas CW aso Party

the VK or Zl station heard,
callsign of the station he is
working , RSm of the VK/Zl sta
t ion heard, serial number sent
by the VKJZl station , band, and
points. Scoring is on the same
basis as for the transmitting
section and the summary sheet
should be similarly set out.
Phone and CW are combined
for SWls.
Specia l Rules for RTTY:

Classes include slnqle 
operator, mu ttl-operator . and
SWl. l ogs of multi-operator
stations must be signed by all
operators together with their
callsigns. SWls must show
both number sent and the
number received by the station
logged. Incomplete entries are
ineligible. Exchange consists
of RST, zone number, and time
in GMT. Scoring as per CARTG
zone chart, mult iplied by the
number of countries worked,
multiplied by the number of
continen ts worked (6 max.).
World stations add l ao points
for each VK and Zl station
worked after the above calcul a
tions. A etauon may be worked
only once on each band, but
may be worked on another
band for further mult ipliers.
Eligible country mu lt ipliers as
per AARl countries list plus
each call district in VK/Zl, J,
and WIK. Contact with one's
own country does not count as
a mult iplier. logs must show in
this order: date and Ume in
GMT, call of station worked,
seria l sent and received, points
cl aimed. Use a separate log for
each band . Summary sheet to
show call sign, name and ad·
dress In block letters, section
in wh ich compet ing, details of
s tat ion, points claimed for
each band, number of VKJZl
stations worked , total points,
and declarat ion that relevant
rules have been observed . At
tractive colored certif icates to
be awarded to the first to third
places on a world basis and for
each country mu ltiplier shown
above. logs must be received
by the Any committee by
January 1 at the follow ing ad·
dress: S.E. Molen VK2SG, 13
Pendle Way , Pend te HIli ,
Sydney, NSW Australia 2145.

CALIFORNIA aso PARTY
Starts: 1800 GMT S8turday.

October 1
Ends: 2400 GMT Sunday.

October 8
This contest is sponsored by

the Northern California Con
test Club. Of the 30·hour
period, the maximum operating
time shall not exceed 24 hours.

Multl·operator stations may,
howeve r, o pe rat e the ful l
3O-hour period . Times on and
off must be clearly marked in a
log. Each time off shall not be
less than 15 m inutes. A ll
amateur bands may be. used ,
and stations may be worked
once on phone and once on
CW on each band. VHF con
tacts are limited to simplex
operation. A California stat ion
which changes counties (such
as a mobile or portable) is con
sidered to be a new stat ion and
may be contacted aga in on
each band and mode. c antor
nta stations may work each
other. Also, DX stations may be
worked by California stat ions
for a so point s, but do not
count as mult ip liers.
EXCHANGE:

CA station s send con
sec utive a50 numbers and
c o un ty . Others send con
secut tve aso number and
state, province, or country.
SCORING:

Each completed aso counts
2 points. CA stations mu lt iply
aso points by the number of
states plus Canadian districts
(VElVa 1·8) - 58 maximum.
Others mult iply a s o po ints
limes number of Ca liforn ia
count ies (58 max.).
FREQUENCIES:

CW- la0 5 , 3560 , 7060,
14060 , 21060, 28060 .
5S8- 1815, 3895, 7230, 14280,
21355, 28560. Novice-3725,
7125, 21125, 28125. Try 10
meters on the hour and 15 on
the half hour between 1800 and
2200 GMT.
ENTRIES & AWARDS:

l og information should m
crude date, time, band, mode,
c al l si g n s, and exact ex
changes sent/received. Please
remember to number each new
multiplier as worked . A sum
mary sheet should be included
showing your callsign, name,
address , number of asos.
total number of multiplier (Sf
max.), cla imed sc ore, anc
whether the entry is sing le- 0 1

multi-operato r. Summaq
sheets are available from tt u
NCCC. Certif icates will bf
awarded to the highest·scorinl
station in each CA county
state, province, or country. J
mobile station must make I

mi nimum of 20 asos to b
el igible for a county certificate
Second· and thtro -pta c .
awards will be made wner
just ified. In addltlon, cer
lificates will be awarded to th
highest-scoring mobile, co
table, and multi-operator en
non. A plaque will be awarde
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to the m-etate and out-of-state
clubs submitting the highest
aggregate score.

All entries must be sent to:
the NGGG, cia George vervrt
siotes WB6DSV, 801 Inverness
Way, Sunnyvale GA 94087, and
must be postmarked not later
than October 31. A bus iness
size SASE is requested wi th
each entry.

OCTOBER aRP a so PARTY
Start s: 2000 GMT

Saturday, October 7
Ends: 0200 GMT

Monday, October 9
Sp onsored by the aRP

Amateur Radio Club Int er
nat ional, Inc., th is contest is
open to all amateurs and all
are eligible for awards. Sta
tions can be worked once per
band; genera l ca ll is CO QRP
DE. . .
FREQUENCIES:

OW-181 0, 3560 , 7060,
14060, 21 060, 28060, 50360.
SSB-1810, 3985, 7285, 14285,
21385 , 2888 5 , 50385.
Nov lce-3710, 711 0, 21110,
28110. All frequencies ~ 5 kHz
to avoid aRM, as license per
mits.
EXCHANGE:

Members send RS(T), state,
province, or country, and aRP
number. All others send RSeD,
state, province, or country, and
power Input.
SCORING:

Each member aso counts 3
points; non-members count 2
points per a so; stations other
than WNE count as 4 poi nts.
Mult ipl iers based on input
power of transmitter: greater
than 100Watls - xt: 25 to 100
Walts - x1 .5; 5 to 25 Walts 
x2; 1 to 5 Watts - x3; less than
1 Watt - x5. Total score Is
050 points t imes total number
of states or provinces or ccun
tries per band ti mes power
multiplier.
ENTRIES AND AWARDS:

Cer tificates t o h ighest ·
scoring stat ion in each state,
province, or country and other
places depending on activity.
One certificate for the station
showing three "skip" contac ts
using the lowest power. send
full log data, Includ ing full
name, address , and bands
used, plus equ ipment, anten
nas, and power used. Entrants
desiring results please enclose
a 1# 10 SASE. Logs must be
received by Oct. 31 to qualify.
send all entries to: aRP ARC
Contest Chairman, E.V. Sandy
Bla ize N5BE, 417 Ridgewood
Drive, Metairie LA 70001.

NINE·LAND aso PARTY
Starts: 1600 GMT

Saturday, October 14
Ends: 2359 GMT

Sunday, October 15
A maximum of 24 hours of

the an-hour period may be
worked. The same station may
be worked once per band and
mode. If any station changes
counties, it may be worked
again.
EXCHANGE:

Ntne-land stations send RST,
county, and state. Others send
AST. state, province, or ARRL
country.
FREQUENCIES:

OW-1805 , 3560, 7060,
14060,21060, 28060, and VHF.
SSB-1815, 3895, 7230, 14280,
21355 , 28600 , and VHF.
Novice--3725. 7125, 21125,
28125.
SCORING:

Each aso is worth 2 points.
SCores shall be computed as
follows : s-tenc -cnumber of
asos times the sum of the
number of states, provinces,
ARAL countries, and 9·land
counti es t imes 2 points per
aso. All others - number of
asos times number of 9-land
counti es times 2 points per
oso.
AWARDS:

certificates to top score in
each s-tand county, state, prov
Ince, and ARRL country; 2nd
and 3rd if justified. Also, top
mobile, portable, multi-single,
multi-multi. club, and Novice
awards.
ENTRIES:

Submit summary sheet and
log. Each new mu ltip lier shall
be clearly indicated. Send log s
and a large SASE to: III Wind
Contesters, cfo John Sikora
W B9 IWN , 8155 Wood lawn
Street, Munster, Indiana 46321.
for results.

JAMBOREE·ON·THE·AIR
The ztst Jamboree-On-The'

Air will be held over the
weekend of October 21 and 22.
Suggested starting time Is 0001
hou rs local time on Saturday,
October 21 , to terminate 48
hours later at 2359 hours local
time, Sunday. October 22.
These are suggested ti mes
only. Many stations find it more
convenient to operate on the
Friday evening and each sta
tion is completely free to select
its own times and periods for
operallon. However, t here is a
bette r ch ance of findi ng
overseas stations if the suq
gested t imes are followed.

Local regu lations must be
strictly adhered to. Look for
stations around th e official
World Scout Frequencies, sug
gested by the World Bureau;
Phone - 3940 , 7090, 14290.
21360, 28990, 53500. CYV-
3590,7030, 14070,21140,28190.

Thi s year's Worl d Scout
Bureau JOTA participation
card uses a " key" symbol
denoting JOTA's 21st birt hday
and copies will be sent to all
participants, preferably to unit
leaders for their units or to

hams for presentat ion t o
Scouts at unit meetings. They
are available on request from
Boy Scouts of America, Atten
tion: W2GNO, SUM.Ql01 , North
Brunsw ick NJ 08902.

Hams are requested to sub
mi t reports for conso lidat ion
and report to the World Bureau,
with pictures if possible for
publ icat ion.

K2BSA at the National Head
Qua rte rs , Bo y Sc ou ts of
America, will be operati ng on
CW, SSB, and SSTV, and will
eSL-same address as above.

The World Scout Bureau, in
conjunction with Scouts from
Switzerland, France, and from
the Boy Scouts of America,
Tran s Atl ant ic Council , will
operate from a special inte r
national camp established at
the Centre Scout de Satlgny, a
small village some 15 km from
Geneva. With the cooperation
of operators from the CERN
Amateur Rad io Club, it is
planned to operate several eta
lions simultaneousl y on all
bands, Including SSTV, RnY.
and OSCAR.

More Information is avai lable
from Harr y A . Harch ar
W2GND/K2BSA, Boy SCouts of
America, North Brunswick NJ
08902, (201)-249-6000.

CARTG WORLDWIDE RTTY OX
" DOMINION" SWEEPSTAKES

Starts: 0200 GMT
Saturday. October 21

Ends: 0200 GMT
Monday, October 23

Sponsored by the Canadian
Amateur Radio Teletype Group,
VE3RTI. Not more than 30 hours
of operation is permitted, with
non-operat ing periods taken at
any time during the contest.
Summary of ti mes on and off
must be submitted with score.
Use all amateur bands autho
rlzed for F1 emission (RTTY).
Country status as per ARRL
country l ist; KL7, KH6, W /K,
VElVO, and VK d istrict s to be
considered as separate coun
tries.
EXCHANGE:

Messages will consist of
RST, time in GMT. and zone.
SCORING:

All z-wey RTTY osoe with
own zone wi ll earn 2 points; al l
others as per CARTG zone
chart (send SASE If needed).
Stations may not be contacted
more than once on anyone
band. MUltiplier is number of
different countries contacted
inclUding one's own on each
band . Total score is tota l
num ber of exchange poi nts
times nu mber of cou nt r ies
worked times number of con
tinents (6 max.). Canad ian
bonus points to be added last
- 100 bonus points for each
VElVO contact on all bands.
EN TRIES AND A WARDS:

Use separate log sheet for

each band. Logs to contain
band, date, time (GMn, RST,
call signs, and exchanges. Log
sheets and zone charts avail
abl e from CARTG for SASE or
IRCs. Logs must be received
before Jan. 1 to qualify. En
graved plaques to t op 10
sc ore rs p lus other spec ial
categories. Certificates to top
scorers in each US, VENO, and
VK district and each country.
Send lo g s , summary , and
scores to: CARTG--VE3RTT,85
Fifeshire Rd., wmowcare. On
tario, Canada M2L 2G9.

ca WORLDWIDE OX
CONTEST

Starts: 0000 GMT
Saturday.October 28

Ends: 2400 GMT
SundaY,October 29

Sponsored by CQ Magazine,
the contest is open to au
amateu rs wor ldwide. Use all
amateur bands, 160 through 10
meters . Entry classifications
inc lude; single-op, single and
all band ; multi-op (all band),
single- or rn uttr-transmtt te r.
EXCHANGE:

RSeDandzone.
SCORING:

Contacts between stations
on different continents count 3
points; stations on same conn
nent but different count ries 1
point, except for North
American stations only l-con
tact e between stations wi thin
North American boundaries
count 2 po ints. Contacts be
tween stat ions in the same
count ry are permit ted for zone
or country multiplier credit, but
have zero point value. Multi ·
pliers are number of different
countries on each band. Final
score Is result of tot al aso
points mu lt ipl ied by sum of
zone and country mul tiplier.
ENTRIESANDA WARDS:

Many various awards In dif·
terent classes and categories.
Plaque to highest cl ub score.
Logs should include all t imes
in GMT; indicate zone and
count ry mult ipliers only first
time worked on each band.
Log s must be checked for
duplicate contacts; use
separate sheets for each band.
Each entry must be accom
panied by a summary sheet
showing all scoring informa
tion, category of competition,
name and address in block let
ters, and a signed dec laration
that all contest ru les and
regulat ions have been cb
served. Off icial logs and sum
mary sheets and zone maps
are available from CO; incl ude
a large SASE. All entries must
be postmarked no later than
Dec. 1 for phone and Jan. 15 for
CWosend logs to: c a WW Gon
test Commillee, 14 Vander
venter Avenu e, Port Washing·
ton , LI, NY, USA 11050.

Check CO Magazine for any
last minute ru le changes!
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PEOPLE REPEATERS

ConrimRd on PIIf//158

I am glad someone finally
spi lled t he beans about the
General Mobile Radio Service;
th anks to WA4EOX for a line
art ic le in the August Issue.

The monopoly hams have
held on repeaters, even auto
patch repeaters, is now coming
to an end. Now every citizen
has a right to communications
on 460 MHz. I carry a little
grudge against my fellow hams
and former friends on this
issue.

I used to be very popular
with the local group-I was a
club officer, helped plan dln
ners. worked exhibits, etc.
Then in January, a CB emer
gency group approached me
about a Class "A" GMRS
repeater. As I began work on
their license, the local two
meter hounds kept a watchful
eye on my operations. Some
discouraged the whole idea 01
people using repeaters without
having a ham license. No one

volts, and when t he key is up,
t he other input acts as though
it were connected to five
vol ts."

An unused input to a TTL
device should not be left
f loat ing, as it can act as an
antenna fo r noise. This is even
more important on devices
with storage, such as la tches,
regis ters, etc. On storage
devices, unterminated inputs
al low noise spikes to change
the contents of the memory. To
terminate an input high, the in
put should be held between 2.4
V and the maximum Input volt
age. Most lS devices have a
breakdown voltage greater
than 7.0 volts and can be
directly tied to Vcc. Devices
specified with a 5.5 volt
breakdown should use a 1
kilohm to 10 kilohm current
limiting series resistor to pro
tect against Vcc transients.
Another method is to connect
the unused input to the output
of an unused gate that is
fo rced high (output of an In
verter whose input is tied to
ground). To terminate at a low,
th e input may be tied to
ground.

Although the practice of
connecting the inputs together
of th e same NAND or AND
funct ion is recommended for
standard TTL, it shou ld not be
used with LS. The unused input
should be tied high or low, as
two inputs tied together not on
Iy inc rease fan-in, but also tn
crease input coupling cacact
ta nce and reduce noise lm
mu nity.

P. Keith Muller WB1EXN
Andover MA

1 1

TERMINATIONS

In reference to Carl Wagar's
article,"Sidetone Is A Must," In
the August Issue of 73, a basic
TTL design rule was broken.
Mr. Wagar states, " The pecu
liar thing about TTL is that
when you leave an input uncon
nected, it treats it as though it
were connected to a high (+ 5
V) voltage. So here we see that
one input Is connected to five

class and meet all require
ments, this should be more
th an easy. Recruiters have th e
details.

The pipelin e grooms the " A"
school grad for leadership in
the fleet . He is taught main
tenance, troubleshooting, and
repair of all the major pieces of
equipment in the radio shack.
He is also taug ht ecmtntstra
tive and leadersh ip skills.

I went through part of the
pipeline, AM " C7" school, in
San Diego alter leaving the
Grayback. I found the course
very interesting , fun, and
helpful. As a result, I took the
test for Petty Officer First
Class, passed, and have been
promoted to P01 . The fine
leadership of my superiors on
the Grayback and the Barb also
contributed to this success.

After " C" school I turned
down orders to shore duty
(never did care lor land
lubbers), requested orders to
an SSBN, and am now serving
on board the USS Thomas A.
Edison-Blue.

Duty on Edison has rounded
out my sub career. It is a
Po laris missile submarine. We
have two crews and take turns
on board and In port. One crew
goes on a th ree-month nuclear
deterrent patrol while the other
trains In port. So I'm once more
enjoying the Hawaiian para
dise.

The " New Navy" concept
has brought some changes to
th e su bmarine servic e. Being a
WWII sub vet, Wayne, you
mi ght be Inte rested. We no
longer take our paychecks to
th e bars on payday, though t he
legends remain. Today's sub
jockey Is better typif ied as a
well -educated, happfly-rnarrled
pro fessional. Church services
underway are well attended
and the bul lying of subor
dinates Is no longer perm itted.

One fi nal change. Though I
spent two years on the Barb, I
spent too much ttme in schools
and In overhaul to complete
qvets. I fi nally completed sub
marine quais and received my
Dolphins on board the Gray
back. What stories I could tell
about the Gfayback !

J. Burford Fields III WB7SZC
FPO San Francisco
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Iy sen-contatneo with the
antenna permanently attached
to the enclosure containing the
device. If a microphone is
used, it shall be bu ilt into the
enclosure. No remote operat
ing position is permitted (only
remote telemetry of data is per
mitted)."

Any reader desiring a com
plete copy of pertinent FCC
regulations may send me $1 .00
(I'm not trying to make money,
only cover expenses of dupli
cating, postage, etc.). If you
simply have questions about
49 MHz, a sett-accressed
stamped envelope will suffice.

49 MHz is quickly becoming
popular. In fact , a radio club
devoted exclusively to t he
band boasts over 300 members
in 30 states and 10 countries.
The as'ers sponsor contests,
otter OX awards (25 km is rare
OX on this band, fo lks), and
compile l ists of operators us
ing th e club's " AA 49" lden
tification numbers. In forma
tion about t he org anization,
fo u nded b y Dr. M ich a e l
Gauthier K61CS, is available
from: 49'ers Radio Club, P.O.
Box 1400, Downey, Californ ia
90240.

Whi le 49 MHz is not the
fut ure of ham radio, it o ff ers
th e technician (ty pe, not class,
of amateur) a new frontier on
whi ch to experiment wi th tlea
power, th e Novice a band for
phone communications wh ile
studying to upgrade, and some
members of W8UM (the Univer
si ty of Michi gan Amateur
Radio Club) an opportu nity to
bu ild cod e speed. Certain ly
there are many more valuable
uses for 49 MHz . .. but why
sti fle ham ingenuity with my
suggestions?

F. J. Bartolomei WD8PCB
19442 Rockport Drive

Roseville MI 48066

I J. B. FIELDS UPDATE I
Several changes have come 1, 1

about in Navy training since I -
submitted my article last
August (73, July, 1978). For
one, code school does not
graduate people at 22 wpm
anymore unless that speed is
stipulated in your orders.

One way to obtain the strcu
lation is to apply for the
Submarine Radioman pipeline
course in "A" school. If you are
in the top ten percent of your
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Radio amateurs, caught up
in the multitude 01 activities
available on our bands, often
fail 10 explore the possibilltles
in other regions of the radio
spectrum. , believe 49 MHz is
one such neglected area.

49 MHz (more specifically,
49.900 MHz) opened January
19,1977, to non-licensed opera
tors of any age. And, although
the FCC's intention to provide
a more viable alternative to 100
milliwatt walkie-talkies on CB
channel 14 is an honorable
one. the frequencies hold
potential for the amateur.

Perhaps the most alluring
aspect of 49 MHz Is the
allowance of any type of
modulation. That 's right: AM,
FM, 558, SSTV, AnY, CW,
radio control, telemetry, corn
puter code, etc. You name It!

An important consideration,
and one the XYl will appre
ciate, is th e equipment. It's
cheap. Name another type of
transceiver that you can pur
chase a pair of for f ift een
dollars. And most of these
walkle-tarktes function in two
modes, AM and CW-AM by
mean s of a push-to-talk bar on
the radio side and code by a
keyin g lever on the face.

Part 15, subpart D, low
powe r communications de
vices of FCC regulat ions, di f
f e re nt ia t es , i n terms o f
technical specifications, be
tween marketed equipment
(l.e., commercially available or
home bui lt in a quanllty greater
than five and not commercially
avai lable) and heme-brew rigs.
Fo r example, commercia l
equipment may operate on
49.845, 49.875, or 49.890 MHz
with a modulation bandwidth
of 20 kHz maximum; rf power is
less than 10,000 uVim at 3
meters on the carrier frequen
cy. Specs lor home-built radios
are not as "tight." Modulation
and rt carrier products must reo
main in the 80 kHz bandwidth
between 49.820 and 49.900
MHz and the rt power restric
tion is 100 mW under moduta
tion .

Some specifications apply
to both marketed and brewed
transceivers; sections 15.118
(e) and 15.119 (d) are identical.
They describe microphone and
antenna parameters. I quote:
" The device shall be complete-

I
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DPL from Chemtronics.

New Products
PROFESSIONAL·GRADE

MOISTURE REPELLENT FOR
WATERLOGGED ELECTRONIC

GEAR
A recent lire in the apartment

adjoining mine resu lted in con
siderable water and smoke
damage to most of my posses
sions, particularly the equip
ment in the shack. Al about the
same time, a news release ar
rived describing a new product,
Chemtronics' industrial-grade
DPL~ sp ray for di sp lacing
moisture in electrical and elec
tron ic equipment and said 10 be
especially effect ive as a way 10
gel water-damaged electronic
gear back in action in a hurry.

DPl sounded like it was ex
actly what I needed to get my
gear dried oul and cleaned up,
so a call wa s made t o
WB2GMK, a copywr it er at
Chemtroni cs' ad agen cy. A
couple of days later, several
samples of DPL arrived and I
eagerly tr ied th e produ ct on the
now rather sodden collect ion
of equipment sitting on th e
operat ing desk.

Presto ! It really worked . ..
quickly and effect ivel y. No
doubt about it, the DPL certain
Iy enabled me to get everyt hing
shipshape and back in opera
ti on with a mi nimum of t ime

and effort. And while most of
my gear may no longer look
truly mint, it is all working ncr
mally and without the need to
replace any parts. There hasn't
even been a blown fuse or
tripped circuit breaker. With
plenty of the DPL left , you can
be sure that I' ll routi nely spray
all of my equipment with it
periodically in the future.

DPL is a newly-formu lated
industrial-grade spray that
displaces moisture when ap
plied to electrical and elec
tronic circuitry, sockets, plugs,
and other current -car rvtnc
areas of a device which has
become wet , eliminating
moisture-induced short cir
cu its. As a bonus, the treated
equipment reta ins a coaling of
DPL that protects against rust
and corrosion outdoors for six
months to a year and we ll over
a year indoors. New equipment
earmarked for use in wet areas
can be given a light coat of DPl
as a preventive measure. DPL
has passed rigid lab and field
tests for salt fog and humidity
resistance, and is excellent for
use on communications gear,
radar, pump motors, engine ig
nition systems, and other elec
trical and electronic equipment
aboard vessels of all types and

sizes operating in fresh or salt
water.

Spraying damp wiring, spark
plugs, coi ls, distributors, etc.,
will help get water logged
engines going again. Virtually
any outdoor equipment which
has become wet due to rain,
leaks, even complete immer
sion in flood waters, can be
restored faster with DPl. This
includes telephone equipment,
vending machines, elevators,
alarm hookups, antenna rota
tors, and a long l ist of other
gear. In short, if It uses elec.
trtcrty, DPL can help.

DPl is available exclusively
through Chem tronics distribu
tors. Details may be obtained
by writing cnemtrontos. Inc.,
681 Old Willets Pa fh, Haup
pauge NY 11787.

Morgan W. Godwin W4WFL
Peterborough NH

NEW MFJ SUPER FILTERS
For the past few years, I have

used MFJ Enterprises' model
CWF-2BX and SBF-2BX filters
fo r CW and SSB wi th a variety
of transceivers and receivers
with results consisten tly
superior to any other internal or
external filters used. In one in
stance, after trying the MFJ CW
fil ter with a $6000 receiver with
excellent mechanical fi lters,
the performance with the out
board unit was so much more
pleasing I never again used the
built-in fi lters. The li tt le f il te rs
have been used for home and
portable operation both here
and abroad and until a couple
of weeks ago I would have said
that nothing could cause me to
cease using them. Then I t ried
MFJ's two new filte rs, the
model 721 Super Selector CWI
SSB Fi lter and the model 720
Deluxe Super CW Filter. Like
their predecessors, both of the
new tuters offer outstanding
selectivity w ith remarkable
freedom from the ringing and
attenuation so many other
filters introduce, plus new
features t hat make them even
more effective.

The tco-ct-tne-Hne model 721
Super Selector CWiSSB Fi lter
f ea t u r es a z -watt audio
amplifier , swrtcnebre noise
lim iting, and an input selector
for two rigs. The CW filter is an
eight-pole (f o u r cascaded
stages) active filter centered
nominally at 750 Hz. It has fou r
se lectable bandwidths: 180,
150, 110, and 80 Hz. In the 80-Hz
position, the response is at
least 60 dB down one octave
from the center frequency. The
fllter significan tly red uc es
noise and provides a very
useful Improvement in signal
to-noise ratio.

By using a pair of stereo
headphones, you can take ad
vantage of the effect o f
simulated stereo reception
which conveys t he narrow

filtered signal to one ear and
the unfiltered signal to the
other. The ears and brain reject
Interference bu t allow o ff 
frequency calls to be heard.

Among the performance
enhanci ng featu res of t he
model 721 is a self-adjusting
automatic peak clipper for
SSB. And for CW, t here is a
valley clipper which removes
backgrou nd noise smaller in
amplitude than the received
signal. Bot h do a very effective
job.

The unit plugs into the trans.
cetver'a or receiver's phone
Jack and drives a speaker or
earphones with 2 Watts of au
dio from an amplifier using an ,
LM-380 audio power tc. It may
also be used as an auxiliary
audio amplifier. Power require
ment Is 9 to 18 V dc; an optional
ac adapter is available ($7.95).
Size is a compact 5" x 2" x 6".
The model 721 sells for $59.95.
Add $2.00 for shipping and
handling.

If YOU're a CW enthusiast,
you're sure to be impressed
with the new model 720 Deluxe
Super ew Fil ter. It uses t he
same eight-pole active filter as
the model 721. One reason for
the filter's outstanding perter
mance Is that the frequency
dete rmining components are
hand-selected to with in one Hz
of the nominal 750 Hz center
frequency, provldlnq very steep
ski rts . Also contributing to the
unit's performance is its low-Q
cascaded design which mini
mizes ringing . There Is also a
built-in self-adjusting noise
li miter.

Like the model 721, t he
Deluxe Super ew Filter plugs
into your rig 's phone Jack and
wi ll drive a speaker or phones
with its 2-Wall audio amplifier.
A s-von t ransistor radio type
battery or an external 9 to 18 V
dc power source Is required (an
optional ac adapter is available
for $7.95). The unit measures 4"
x 2" x 6" . The model 720 is
priced at $44.95 (include $2.00
for shipping and hand ling).

Bot h units are a del ight to
use . They provide severa l
selectable degrees of selectivi
ty to su it varying condi tions on
SSB and ew while also coping
with noise and other problems
that can make copying the
desired signal di fficu lt or even
impossible at times.

The model 721 Super Selec
tor eWISSB Filter and model
720 Deluxe Super CW Filter are
available directly from MFJ
Enterprises. There is a 30-day
money-back trial period. If you
are not satisfied , you may
return your purchase within 30
days for a fu ll refund (less snlc
ping). MFJ provides a one-year
unconditional warranty on their
products.

Continved on page 263
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OPERATES ON

-Batt 6-C Size
oDC 8.2 To 14.5 VDC
.AC Batt Eliminator

$99.95
MODEL 3550 KIT

VISA ' Me
......[RI CAN I!)tP RESS
ell: • MONEY ORDER

COO

DSI OFFERS THE BEST OF TWO WORLDS • . .
An unprecendented DSI VALUE ... in a high
quality, LSI Design, 550 MHZ frequency counter
kit. And, because it 's a OSI innovation, you know
it obsoletes any competit ive makes, both in price
& performance. The basic 550 MHZ counter & time
base are factory assembled, tested and burned-in.
The problems of bad LEDS, IC's, capacitors, are
a thing of the past with DSI QUIK-KIT®. But you
can take pride in assembling the power supply, PC
mounted selector switch, input connectors, and the
final mechanical assembly of your 550 MHZ
counter, into its' handsome cabinet. GO WITH THE
LEADER ••• BUY A DSI FREQUENCY COUNTER
KIT. SAVE TIME & MONEY AND BE ASSURED
IT WILL WORK THE FIRST TIME.

see YOUR LOCAL DEALER
OR

CALL TOLL FREE (800) 85....2049
Calilorn. ResidanlS, call Collect (714) 565-8402

DSIINSTRUMENTS, INC.
7914 Ronson Road No. G, San Diego, CA 921 11

SPECIFICATIONS
Time Base TCXO 1PPM 65° to 85° F
Frequency Range 50H Z to 550MHZ
Resolulion 1HZ to 55MHZ, 10HZ to 550MHZ
Gate Time 1 second - 1/10 second
Sensitivity 25MV 150 & 250MHZ 75MV 550MHZ
Display Eight 1/2- inch LEOS
Input Two 50239 Connectors
Power 6C-Size Batt , 15HA, or 8.2VOC to 14.5VDC
Current 150 Ma standby 300 Ma operational

3550 KIT INCLUDES
epre-assembted, tested counter board
«c ase. power supply, connectors. hardware
- Bu ilt-in orescater & preamp
- Gate Light-Automatic Zero Blanking
-Automat ic Decimal Point
«One to two hours assembly t ime
«one Year w arranty on all parts
-All new parts - not factory seconds or surplus

3550 Ki t $99.95
T-1 01 Telescopic Antenna. ........... 3.95
AC-9 Battery Eliminator . . . . . . . . . . . . . . 7.95
Cigarette Li ghter DC Adapter 2.95,
TEAMS' Orders to U.S. and CanM•. add 5"" 10 me"mum 01 $10,00 P<lr ord.'
lor snipping, ".ndl,,,,, .r><! insur.m,e, To all ol ner counlr•••. add 15.. 01101,1
<>rdef , cali forn,a R".,<lImI. , d d ffl'o St.le Sal.." Tax



Looking West
Bill Pa$ternak WA61TF
24854·C Newhall Al'l!.
~tNhMI CA 91321

I would like to speak about a
word I consider very inde
cen t-the word is censorship. I
find this word far more abhor
rent than any of the seven
words which t he U.S. Supreme
Court recently ruled were to be
banned from the airwaves of
America.

Now, don't get me wrong. I
am in no way In favor of pro
fanity. Far from it. However, I
do feel that, li ke beauty, pro
fanity lies in the eye or ear of
the beholder. What concerns
me at a real gUI level Is our
government tell ing us what we
mayor may not be permitted to
listen to via our radios- in
other words , governmen t 
approved and -supported cen
sorsh ip.

This recent Supreme Court
action is based upon appeals
of lower court decis ions In a
case Involving New York City
radio station WBAI·FM and its
airing of a port ion of a George
Carl in album. The part icular
piece under discussion is en
tit led " Seven Words You're Not
Supposed To Say On Radio
and TV." I have heard this cut,
and for those of you not fa
miliar with Mr. Carlin's work,
he is one of the new generation
of " avant-garde" comics. He Is
consi dered by many, myself In
cl uded, to be one of today's
comic geniuses. In thi s par
tic ular rendering, Mr. Carlin
satirizes the reluct ance of
today's broadcast media to
permit certain words to be
used In their broadcasting . He
further states that th ere are
other words which he feels are
far more indecent than those
the broadcasters have unoffi
ci all y banned. It is comic satire
at its best, although there are
people in our society or any
soci ety who might be offended
by such material and who by
personal oecrscn should not
listen to it. This I respect.
However, when someone says
that you or I may not listen to it
because " they" adjudge it to be
indecent by their own personal
standards, I take exception.
This Is basically the crux of the
WBAI sl tuallon and the fl nal
decision in th is matter by th e
U.S. Supreme Cou rt.

WBAI Its elf Is rather unique
In today's broadcasti ng world.
It is a totally noncommercial
station which obtains the
monetary support It requires
from those who l isten to it. It ,
along with Its sister stations In
Washington, Los Angeles, San
Franc isco, and Houston, is
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owned and operated by an
organization kno.wn as the
Pacifica Foundation. Both the
Foundation and its med ia
outlets believe in total freedom
of expression as guaranteed by
and under the Constltutlon of
the United States, and the con
tent of their prog ramming
ref lect s th is ded ic atio n. I
suspect t hat it was under this
directive that the decision was
made to air the Carli n album.

Now, as I understand the
si tuation, and it is quite com
plex at best, a li stener to WBAI
found th e particular material
offensive and complained to
the FCC about it. Event uall y,
this action took th e enti re mat
ter Into the courts and led to
the Supreme Court decision .
All we ll and good. However,
one thing really both ers me. If
a person fi nds such material
offens ive, then why does he
cont inue to listen? If indeed he
was so disturbed by it , why did
he not exercise the best form
of personal censorship avail 
able? Why not just turn it off or
tune to a station whose pro
gram format was more In line
with his personal tastes? I re
sent having your tax dollars
and mine wasted on a matter
such as this when all that one
Individua l had to do was
change the station . When you
look at it in this contex t, the
whole thing Is pretty dumb.

What about WBAI? Were
th ey right or wrong In airing
this material? Frankly, I fee l
th at they were legall y rig ht ,
even tho ugh they exhibi ted
poor taste and bad judgment In
doing so. I feel strongly that , as
a broadcast outlet, WBAI had
on obligation to at least be
tasteful in what th ey offered
their aud ience. They should
have real ized that somewhere
a " Priscilla Goodbody," if I
may borrow one of Johnny Car
eon's favorite expressions,
was lurking in the woodwork,
ready to pounce on them if
gtven the opportunity.

Although WBAI should be
admon ished for poor judg
ment , I do not feel that one
isolated case should be the
foundat ion upon which govern
ment-eccroveo censorship Is
erected . I would say that, In
99.9% of t he cases, the broad
cast indust ry's sel f-imposed
guidelines have worked. What
the broadcasters fee l Is offen
sive language has always been
kept off the ai r. Therefore, if
the Supreme Court felt that
WBAI was wrong, it should
have said so and gone no tur
tner. It should have looked at
the overall record 01 the broad·
cast industry and then placed

the onus right where it be
longed: on your shoulders and
mine. It should have left It to us
to decide what we did or did not
want to hear.

220AN DTHEARRL
DEPARTMENT

"220 CB IS DEAD AND THE
ARRL SLEW IT" read a banner
headline not long ago. So, if
220 CB is as dead as the ARRL
sa id it was, why then the action
at the recent Directors ' meet
ing in Newington to tnvesucate
petit ioning the FCC to give
Novices phone privileges on
t hat band? Could it be that
Newington was a bit prematu re
in its sell-serving praise? I
think so.

However, at least this once
(and much to their credi t) they
have somewhat admitted the
error 01 thei r ways and have
taken what I consider Justified
action. I would like to see cer
ta in restrai nts placed on this
proposal so as to min imize the
overall environmental Impact
there would be if thousands or
maybe mil lions of new licen
sees were to come to 220. Ac
tually, although the restraints I
would l ike to see imposed are
few in number, they wou ld
serve to protect already ex
ist ing activity and make for
more orderly growth patterns.
Here they are:

First,l would limit Novices to
a maximum of 10 Watts rl out
put (20 Watts PEP SSB) on
all modes. second , rather than
have the entire 220 MHz band
open, I would limit Novice
operation to 223.0-225.0, to en
sure th e sanctity of control and
aux il iary link channels and
thus keep repeaters In line with
control requirements as out
lined in Part 97 of the Rules
and Regulations. In other
words, we should lim it the
Novice operator who will ob
viously come to 220 with little
or no prior amateur experience
to a portion of the band where
he can learn operation without
harming an integral part o f
relay system operation.

Third and final, I do not feel
that a Novice should be afford
ed the privilege of repeater
and/or remote base ownership.
Why not? Remember that to
day the size of one's bank ac
count is the one and only deter
mining factor in repeater
establishment. Figuring the
potential number 01 new spec
trum users such a rules change
would br in g , I tee! bo t h
th at th ere should be some in
ce nt ive lor a Novice to up
grade, and at the same time
that relay activity on a tech
nlcal level shou ld be left to
those most technically cornpe
tent. A newly l icensed Novice,
unless he happens to be a
communications engineer or
tecnntcten, will not possess

the competency level neces
sary to own and maintain a
piece 01 mountaintop relay
hardware. In essence, Novice
phone privileges on 220 are a
good idea-but for and on an
operational level only. Reali st i
cally, th is Is what it will
amount to anyway, with most
Novices seek ing out the best
local repeater upon wh ich to
gab. Nothing wrong with that. I
like to talk as much as the next
ham, and it is only through talk
ing with one another that we
learn. The complexity 01 equip
ment required for 220 MHz
operat ion does not lend the
band to untrained and or
uneducated experimentation.
like 144 MHz and from 450
MHz up, 220 separates the
neophyte I rom the educated
pro fess ional. If I were going to
create a new experimental
operations subband for the
Novice, the absolute maximum
I would go would be 50 MHz.

This leads me to another
point. True, repeater growth on
220 has slackened off with the
opening of the new 144.5 to
145.5 subband, but the 50 to 54
MHz region is in even more dire
st rai ts. Unless six is open to
some exotic o x , it becomes
dead, wa sted spectrum. Even
in a city the size of l.A., hear
ing activity is far from a day-to
day occurrence. The fact is
that the CBers could probably
wa lk in and take over without
much not ice if th ey wanted to.
lf any band need s a shot of ac
tivity, it is six, and I would love
to see the ARRL proposal for
extended Novice privileges m
elude this band, possibly with
lu ll privi leges. That is th e place
to experiment -not on a devel
oping band like 220. Used com
mercial AM equipment and
older SSB equ ipment is cheap
and plentiful, and there are
many low-band FM boat an
chors st il l available for a pit
tance. Six needs the activit y far
more than 220, and I cannot
think of a belter way to get it.

Now, I realize that th is latter
proposal will ra ise cries of in
dignat ion Irom th e miniscule
(by overall com parison) num
ber of amateurs wh o reside on
six, in the same way I expect
the ARRL's 220 Novice pro
posal to meet with simi lar cries
of distress from those ama
teurs already there. I have but
one answer. If It were up to me,
I would rat her see licensed
Novice amateurs, individuals
who have shown some proof of
thei r abi lities, inhabiting both
bands, than have a total of 9
MHz of "10-4, Good Buddy
Over To You." Sure, 220 Is
" l ull" in southern Californ ia
and growing In other populous
areas as well. But travel across
the country and li sten fo r
yourself. Try to get a aso on
either band. You can call your



lungs off all day and get nary a
-esccnse. I may l ive in Los
I\ngeles , but I do not judge
overall 220 activity by what I
' tear here. Six? A few repeaters
and a tad of SSB, and the only
-eal activity comes wit h E or F2
skfp. Even then, half of it is still
I\M. At least out here six won 't
oe hurt one Iota and 220 wi ll
Jet a lot more crowded. Else
Nhere? Probably a lot more
oeopre will discover that there
s a wor ld above 148 MHz.

TWO METER EDUCATION
DEPARTMENT

As you learned las t month,
he SCRA has changed its
»eren structu re and sp li t into
wo pa rallel organi zation s.
iVith th is column, I will put the
;CRA name to rest ; herein
rtter, I will refer to the two
lrganizat ions as SMA-144 and
;MA·220.

SMA-144 has been quite ec
lve In a num ber of areas,
llthough most of their major
uoject s have been of an
rducatlonal nature. They have
mtered into one joint project
vttn the southern California
napter of Sidewinders on Two
o produce a t n-mtnute educa
lanai " repeater OST," the pur
ose of which will be to ac
ur etnt area FMers with modes
.ther than repeater and FM
oeretron. It wi ll Include ex-

amples of such diverse opera
tions as EME, weak signal SSB
long-haul , and OSCAR work, to
name but three . The tap e,
wh ich w i ll be p roduced
through the fac ilities of the
West link Radio Network, will
also explain our two meter
band plan covering all modes
and why it Is important that all
amateurs respect this centre
men's agreement. Copies will
be sent free to al l SMA-144 2
meter repeaters for dissemina
tion to users as a OST. Also,
copies of th is area's band plan,
along with an updated version
of the " User Operations Guide
and Repeater Lis ting," w ill be
available. In t he case of the
area band plan, SMA·144 in
tend s to d is tri bute severa l
thousand copies to all area
equipment outl ets and request
that one be given free to each
purchaser of any new or used
two meter rad io. The " User
Operat ions Guide and Repeat
er Listing" will be updated to
include the myriad of new
recogn ized FM and SSB calling
channels and establ ished area
two meter nets. This publica
tion is available for 25¢ plus an
aVI " x 11 " SASE with 3O¢
postage from SMA-144, PO Box
2606, Culver City CA 90230.

FLYING 220 DEPARTMENT
Dave Freedland WA60XR is

an attorney, and his job con
st antl y sees him traveling
hither and yon . Recently, Dave
took a Wilson 220 MHz hand·
held along on a flight from
Knoxville to Los Angeles via
Chi cago. His hand-held was
equipped with the two most
popular 220 repeater pairs: the
high and low .34/.94s and 223.5
simplex . As they flew north
toward the Chicago area, Dave
reported a myriad of relay
operations on both .34/.94
pairs, with call prefixes in
dicati ng the east coast. He
found that the Chicago area
had a rather high level of activi
ty, w ith both repeater and
simplex activi ty apparent. In
fact, as his aircraft was making
it s descent into the Chicago
area, he overheard a OSO on
223.5 simplex In which the par
t ic ipants were discussing 220
DXlng . Although he was quite
tempted to shake them up by
breaking In with his " 6" call , he
decided to let discretion be the
better part of valor in this case.
After leaving the Chicago en
virons , Dave heard no other ac
tivity on his three select chan
nels until he was around th e
Denver/Pueblo, Colorado, area,
where he noted a rather
whom ping signal he assumed
to be a 220 repeater In that
area. Losing that as he winged
westward toward L.A., the next
signal he heard was the Mt.

Wil son " high" .34/.94 (WR6AJ I)
as he cro ssed Nevada. When
he reached the Nevada/Califor
nia border, his " home" mao
chine, WR6AWQ on Loop c an
yon above Sylmar, was audible.
To Dave, hearing 'AWQ meant
he was home.

Now- while this is by no
means a conclusive survey of
all 220 activity , it is a good in
dicator of what is where. I
thought it might interest you.
One th ing . II you ever do your
own survey, or just want to
operate " air mobile" from a
commerc ial airl iner. remember
that before you turn on that
nano-netd . you must obta in
permission from the captain.
He's the boss, and his word is
the law on the matter.

qSLs!
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DX
Chuck Stuart N5KC
5115 Menefee Drive
Dal/as TX 75227

In celebration of the begin
ning of a new sunspot cycle
that promises to put all the
deserving DXers on the " Honor
Roll ," and also because Wayne
found an editor who would
work \l::heap, 73 Magazine is
begin~ing a new monthly DX
column with this Issue.

This first column will serve
mainly as an introduction to the
new 73 Magazine DX co l
umn and wi ll give you a pre
view of some of the many
features you can expect to find
each month. Our aim is to keep
you Informed of what Is hap
pening on all fronts of the DX
scene, Including upcoming DX
pednrcne , new countries, new
prefixes, aSL information, pte 
tures and stories on Interesting
DXers, tips for the newcomers,
and many more features. l et
us know what interests you
have concerning OX. If we are
not covering you r areas of in
terest, then let us hear from
you.

We plan to cover most of the
OXpeditions, not only in ad
vance, but also later with In
depth articles, plenty of pic
tures, and even some of the
behind-the-scenes goings-on.

Pictures! We plan to print
pictures, lots and lots of pic
tures. Even some full-color
shots of many of the major OX
peditions. We are also plan
ning on a monthly "OX Photo
Album" page con taining ten or
so pictures on each side of the
same page that you can tear
out and keep at the rig for
handy reference. Just think, at
last YOU'll know what that jerk
who keeps covering you up in
the pileups looks like, j ust in
case you ever run into him in a
dark alley some night. Also, it
might keep the OX stations
from "standing by for the Yl" if
they could see that the Yl Is
real ly a en-veer-oro OM with
hairy legs and a beer belly tak
Ing the voice in order to get a
contact. And don't think it isn' t
done every day. So send us pte
t ures of yourself, the rig , the
antenna system, etc. The more
pictures we get, the more we
can print.

That brings us to editorials.
We probably won't have edito
rials per se in this column. I'm
sure not going to try to com
pete with Wayne, but from time
to time we would like to have a
sort o f pointfcounterpoint with
guest editorials taking t he pro
and can sides of some topic of
OX interest . Just send us about
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500 words on any OX topic
which you feel strong ly about.
Eit her for or against. When we
receive both sides of the same
issue, each presented In a talr
Iy coherent and intelligent
manner, we will print them side
by side in the same column.
This will allow a printed forum
to air legit imate complaints, as
well as give a chance to show
both sides of issues that are im
portant to OXers and hamdom
in general. Feedback on these
guest ed ito rials w il l be
pr inted in the regular leiters to
t he editor section . We don't
want to debate any issues in
this column -just ai r both
sides. All editorials wi ll be
identified with the author's
name and call, so be sure to in
elude thatinformatlon.

Planned also is a " OXer of
the month" profile on some ac
t ive OXer each month. Not
necessa rily a " bi g gun "
leading the honor roll or
somebody just back from a OX
pedilion t o Clippe rton ,
although we will have them
also, but usually just a guy or
gal who is an act ive OXer
whom we feel you might like to
know more about. Here again
we will need some feedback
from you lettlng us know who
some of the nxere are that you
would like to read about. We
not only wan t to cover his OX
life, but we also want to take
you backstage as well and find
out if he beats his wife and
kicks his dog, or vice versa ,
and whether he drinks his
Coors on tap or right out of the
bottle. Nothing short of a QSl
from Bouvet will keep us from
te lling all .

Now, if you can't appreciate
the significance of a QSl from
Bouvet, then you are obviously
a newcomer to OXing. But hold
on, because we plan to have a
spec ial section just for you
each month . It has been said
that there are only two kinds of
hams, those who are OXers
and those who wish they were.
Believe it or not, the FCC
issues an average of 17,000
amateur radio licenses each
month . Thi s fi gure may pale
when compared to the 300,000
or so CB licenses which are
issued each mont h, but it is a
very healthy figure for ham
radio.

l et 's be generous and figure
20% of those newly issued
ham l icenses to be renewals or
upgrades of existing li censes.
That sti ll leaves 13,400 new
hams being licensed each and
every month . Now if on ly 25%
of those 13,400 new hams
become OXers, and we all

know the figure is much higher
than that (after all , what else is
the re?), that means that over
100 new OXers are comi ng on
the HF bands every day . Now
you know why th e demand for
even th e most common OX can
never be satisfied . It kind of
makes you want to clean up
our OX act when you reauze
how many newcomers every
day are learning life long
operating habits by l isteni ng to
the way you operate.

In an attempt to help
alleviate the mass confusion
facing newcomers to OX, espe
cially the ones not only new to
DX, but new to ham radio as
wel l, we wi ll have a monthly
" Novice Corner" explaining
some of the terms and pro
cedures particular to OXing.
I'm sure we can all remember
the first time we heard that the
only way to get a aSl from a
OX stalion that we had just
contacted was to QSl via his
manager with an SASE or with
an SAE and IRCs, and thinking
that t hat would be great but
what is an SASE, an SAE, IRC,
or aSl manager? Those are
some of t he terms, etc. , t hat we
will be explaining in detail
each month.

Along with the new OX col
umn, 73 MagaZine is also In
troducing a new OX Awards
Prog ram. Complete details on
th is new program can be found
in next month's Issue, so I will
j ust hit the high spots here. The
basic concept Is a "Worked the
World" series of awards con
sisting of a separate award for
each of the six continents.
Each award wi ll be earned by
contacting a certain percen
tage, approximately 80% , of
t he countries of that cont inent .
There wi l l be a "Worked
Europe" award, a "Worked
North America" award , etc.
One interesting thing about the
"Worked Nort h America "
award is the requirement of
worki ng most of the states as
wel l as the other countries.
Central America and th e Carib
bean will count towards the
" W o rked South America "
award .

Elsewh ere in t his issue,
you'll f ind in formation about
con tacts made on channelized
ten meter AM. Thi s is an effort
to sti r interest on this "use it or
lose It" band. No contacts prior
to the announcement date w ill
count toward any of these
awards. That way everyone wi ll
have the same chance for the
special awards given for t he
first one awarded on each
band/mode. The awards are
very handsome and comple
ment each other nicely .

As you can see, we have
qui te a few things coming up in
the OX department here at 73.
I'm sure even more ideas will
develop as we go along and as

we receive more input from you
readers on wh ich features you
like and which features you
disl ike. So again , let us hear
from you. Please di rect all cor
respondence to me: Chuck
St uart N5KC, 5115 Menefee
Drive, Dallas TX 75227, USA.

OX NOTEBOOK
Iraq YI1BDG

Government permission was
received on May tst to operate
at any time on 10 through 80
meters using 100 Walts. Hopes
are high t hat the contest group
from YU1 BCO will be allowed
to operate the station during
the caww DX contest th is fall.
This would be a high-power,
multi-mu lti operation t hat
should put a king-sized dent in
the number needing Iraq . The
Radio Club of Baghdad is
steadily growing. look for
them from 1400Z to 1700Z most
mornings aro und 14220.
Sometimes when things get a
bit crowded they wi ll move to
14310. J ust loo k for the
pileups. You can also QSl
directly to The Radio Club of
Baghdad, PO Box 5864,
Baghdad, Iraq.

St. lucia VP2lBH
Bob Hardy K21GW plans to

operate the CQWW DX contest
from SI. l ucia. look for him
before and after the contest as
well. QSl to 341 Tracey lane,
Grand Island NY 14072.

Midway Island KM6BI
QSls for the period from

January 1, 1973, to August 1,
1978, can be sent to John
Daugherty, 1019 l arenco rd,
lancaster OH 43130.

WIllis Island VK9ZM
l ook for th is one in the 15

meter Novice band just below
21200.

United Arab Emirates A6XP
Bob repo rts that, for now, all

amateu r operation In the UAE
has been halted and no new
nceneee are being issued.

Amsterdam a n d 51. Paul
Islands FB8ZM

look for Henry at 4040 from
1000Z to 1100Z. Then, at 14225,
f ind W4lZZ as MC . l ater ,
around 0400, Henry can usually
be found on 14225 with WMX
and sometimes FH8CY. QSL to
W4LZZ.

Solomon Islands
The Solomon Islands gained

their independence on July 7,
1978. The new prefix is H44,
replacing the old VR4. Suffixes
remai n the same.

Market Reef OJIBW
Thi s one was definitely a

phoney. Save your postage and
lACs.

Continued on page 257
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Continued on p age 42

another noise suppressor, and
clicking through the keyboard,
the signal races upward and
makes another pass through
the terminal strip, coming out
at terminal 7, goes around
another jumper to terminal 6,
and makes one more dive to t he
selector magnets. That trip
ends up at terminal 5-remem·
ber that one?

To summarize, then, ac goes
to 29 and 30; the keyboard is at
7 and 8; the selector magnets
are at 5 and 6; and motor con
trol (usually wired in series with
the selector magnets) is at 9
and 10. By appropriate jumper
ing, the machine may be oper
ated in full or half duplex. Fig. 1
is a schematic representation
of the terminal strips with nor
mal jumpering for single loop
(half-duplex) operation.

Last month, we mentioned
the compact, or rack-mounted,
Model 28. On that style
machine, rather t han three
large strips on the cabinet, one
sma ll strip Is mounted directly
on the machine. Owners of
these machines are advised to
study the manuals carefully
before hooking them up.

A note fr om Reg Cherrlll
W3HQO/G3XNV touches on a
common point of confusion.
Reg writes, " .. . the FCC
regulations ... seem rather lax
in stating firmly that only FSK
can be used on the HF bands,
yet I printed a chap out west
who stated he was running
AFSK equipment." This seem
ing paradox is easy to explain.
Recall that if a single tone is
fed to the input of a Single side
band transmitter, a single rt
signal is put out, which is in
distinguishable from one
generated by a conventional
CW transmitter. If that audio
tone is then shifted (AFSK), the
resultant rf will be shifted a l ike
amount, and the result wi1l be
plain old FSK. With many of the
SSB rigs being used today, this
Is the only practical means to
generate FSK arrv.

I was literally overwhelmed
by the response to the com 
puter program in the July issue.
By your letters and telephone
calls, you have expressed a
huge interest in this mode of
Rny. Let me offer a few tips to
anyone using that program.
While written for the SWTPC
6800, It shou id run on any
M-6800 computer If a few l ines
are changed. Calls to OUTEE
and PDATA, SE1D1 and SE07E,
need to be changed to their
respective routines in your
monitor. OUTEE puts the data
In the A accumulator out to the
terminal as an ASCII character,
and PDATA repeatedly calls
OUTEE unti l a $04 is en
countered , which terminates
the subroutine and executes a

bring the correct character into
position prior to striking it. You
might visualize it as an early
Selectric (IBM, forgive me!).
Unfortunately, although the
Model 26 was sma ller, lighter,
and quieter than the Model 15,
It was much less durable.
Under constant use they just
didn't hold up, and many were
sold to the amateur market in
the late 195Os.

The next series to be In
troduced by Teletype, and for
many years the sine qua non of
Rny, was the Model 28. Not
just one machine, the Model 28
is a series which Includes page
printers, perforators, and trans
mitting-d istributors. Since it
comes in so many styles, let me
take a moment to explain three
commonly used designators;

RO-stands for "Receive
Only." This is just a printer;
no keyboard, no tape.
KSR-stands fo r " Key
board Send Receive." This
is the printer with key
board; no tape.
ASR-stands for "Auto
matic Send Receive." Here
Is the printer, keyboard,
reper fo rato r and trans
mitting-dist ribu tor . A
whole station!

In general, the Model 28
series of machines is a modern,
quiet line that is easi ly inter
faced for most amateur appli
cations. With it, we return to
the stationary carriage of the
Model 15, but rather than in
dividual lever-type pallets or a
type wheel, there is a type box
containing the individual type
pallets, which are driven by a
prlnllng hammer. This makes
for a quiet, efficient machine.

Unlike the Model 15, where
the terminal strips used to con
nect the machine are located
along the side of the teleprinter
itself, the distribution for most
za-sertes machines is accom
plished through three large
strips mounted in the rear of
the cabinet. There are three
strips on the cabinet, from left
to right, TB-751, TB-752, and TB·
753. Each of these strips nor
mally has ten terminals. Thus,
terminals one through ten are
on T B-751, eleven through
twenty are on TB-752, and
twenty-one through thirty are
on TB-753. The ac power is
brought in to terminals 29 and
30, usually through Z-751 , an
electrical noise suppressor
mounted on the base. The in
coming signal Is filtered
through Z-752, and then on to
terminals 5and 10. Terminal 10
Is destined for the electrical
motor control unit, deep in the
bowels of the machine. The
signal returns to terminal 9,
where it surfaces, does a hair
pin turn through a jumper to ter
minal 8, and dives down again,
bound for the keyboard con
tacts. After squeezing through
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got many a ham on Rny. An In
teresti ng feature is that, unlike
more modern machines, the
Model 12's carriage moved
back and forth with the paper
ro l l , much as a standard
typewriter does.

The Model 15 was the next
version Introduced by t he
Teletype people . We have
discussed this machine rather
extensively In the past, and wi ll
say very litt le now. Notable are
the facts that in the Model 15,
the carriage is stationary, while
the type basket moves, and two
selector magnets ru n on t he
" standard" 60 mA loop.

Progress being inevitable,
the Model 26 was Introd uced as
a successor to the Model 15. In
tended as a replacement fo r
that somewhat noisy machine,
widely in use In wire services
and press rooms, it was smal l
er, lighter, and quieter. In
terest ingly, it featu red a return
to the moving carriage, as on
the Model 12. Instead of type
pallets, as previous machines
used, it Introduced a type
wheei, which was rotated to
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So far in this col umn, with
few exceptions, references to
Tef etyper machines have
been to the Model 15 or Model
19. While I have felt justified In
usi ng these old workhorses as
typical of the amateur station,
many of you have taken me to
task. Although a great many of
you own Model 155 or Model
195, many of you don't, and reo
quests for Information on other
machines have arrived . I
humbly comply.

Going way back, I doubt if
there are s11l1 many Model 12s
in service. This was the lirst
Teletype machine generally
available to amateurs. Most of
them were manufactured in the
mld-1940s, and they were built
to last! These machines fea
tured six Individual selector
magnets, a "latch" magnet ,
drew enough current to heat
t he shack, and prod uced
enough RFI to jam the neigh
bor's radio. St ili, It worked, and

SELECT " EYBOARO. ELECtRIC

\

MAGNETS

j
( ) MOTOR

( CONTROL

Marc f. Leavey, M.D. WA3AJR
4006 Win/ee Road
Randallstown MD 21133

RTTY Loop
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there's a world of difference
in TEN-TEe's all-new
hf transceiver-



OMNI-THEAll·INCLUSIVE. Because OMNI has itall. Designed to
give you every advantage, every capability, wha tever your operating
specialty . Designed to give you new conveniences and new leve ls of
performance. Designed to give you the world of Amateur Radio with a
world of difference -the OMNI world of unique features, An unusual
combination not found in any other.
FUNCTIONAL STYLING. The "look" you requested. "Clamshell"
aluminum case clad in textured black vinyl. Complementary nonreflective
warm dark metal front panel. Extruded satin aluminum trim bezel and tilt
bail. Convenient controls. Fully shielded. And everything in a larger,
easier-to-use size: 5%"h x 14 lf4 "w x 14'·d.
TOTALLY SOLID-STATE. Sharing the TEN-TEC heritage of solid-state
design leadership with its companion transceivers, the highly successful
540 / 544, OMNI has all the adva ntages of proven solid -state
tec hno logy- re lia bility, long life, cool performance , better stability.
S-BANDS. The world now and in the future, OMNI covers 160, 80, 40 ,
20, IS, and 10 meters now (crystals included for all p resent Amateur
bands, 1.8 -30 MHz). And it has convertible 10 MHz and "AUX" band
positions for the future.
BROADBAND DESIGN. Permits changing bands without tune-up,
without danger of out-of-resonance damage to the final stage,
ANALOG OR DIGITAL READOUTS_OMNI -A features an analog dial
with 1 kHz dial markings. OMNl-D has 0 43" LED readouts with the 5
most significant in red and the 6th in green to show 100 Hz increments.
BUILT-IN VOX AND PTT_ Smooth VOX action with 3 easy-to-adjust
front panel controls, PlT control is available at both front and rear panel
jacks: an external microphone switch may be used,
BUILT-IN SQUELCH , Unusual in an hf rig, but handy for tun ing or
monitoring for a net or sked.
BUILT-IN 4·POSITION CW/SS B FILTER. 150 Hz bandwidth with 3
selectable skirt contours for optimum CW reception,
S-POLE CRYSTAL FILTER. 2.4 kHz bandwidth, 1.8 shape facto r.
SEPARATE MODE SWITCH . Permits using all filters in any mode.
2·SPEED BREAK·IN, Switch to "fast" or "slow" receiver muting to
accomcdare any band condition or mobile operating.
2-RANGE OFFSET TUNING . Switch-select the ±5 kl-lz range for
off-frequency OX work or the ± 0.5 kl-iz range for fine tuning,
OPTIMIZED RECEIVER SENSITIVITY. Ranges from 2 uVon 160 m
to 0.3 uV on 10 m (10 dB S+N/N) to achieve ideal balance between
dynamic range and sensitivity,
GREATER DYNAMIC RANGE. Typically exceeds 90 dB to reduce
possible overload from nearby stations. Also includes swttchable 18 dB
PIN diode euenuetor for additional overload prevention,
WWV RECEPTION. On the 10 MHz band switch position,
FRONT PANEL CONTROL OF LINEAR/ANTENNA BAND
SWITCHING. Auxiliary bandswitch terminals on back panel for
simulta neous control of external relays or circuits with the OMNI
bandswitch.

BUlLT·IN PHONE PATCH JACKS. Provide interface to speaker and
microphone audio signals for phone patch connection.
BUILT-IN " TIMED" CRYSTAL CAUBRATOR. In the OMNI-A a
pulsed 25 kHz calibrator desensitizes the receive r and provides an
automatic 5 to 10 second "on" time for easy two-hand dial skirt
adjustment.
BUILT· IN ZERO BEAT SWITCH. Permits placing your transmitted
signal exactly on the listening freque ncies of CW stations
BUILT-IN SWR BRIDGE. The "S" meter e lectronically switches to
read SWR every time you transmit to provide a continuous antenna
check.
FRONT PANEL MICROPHONE AND PHONE JACKS.
ADJUSTABLE AUTOMATIC LEVEL CONTROL. For setting output
power level from low power to full output, for retaining low distortion at
desired drive power to linear amplifier
SEPARATE RECEIVING ANTENNA CAPABIUTY, Rear panel
switch and jack connect receiving section to common antenna or separa te
receiving antenna, Also acts as receiving antenna by-pass when used with
instant break-in linea r amp li fiers.
BUILT-IN ADJUSTABLE SIDETONE. Variable pitch and volume.
DUAL COMPRESSION-LOADED SPEAKERS, Larger sou nd ou t
pu t, lower distortion, no external speaker needed,
POWER INPUT. 200 walls when used with 50 ohm load. Proven,
conservatively-rated, solid-state fi na l amplifier design wi th full warran ty
for first year and pro-ra ta warranty for 5 addi tional years.
100% DUTY CYCLE. Ideal for RTTY, SSTV, or susta ined hard usage.
PLUG-IN CIRCUIT BOARDS. For fast, easy fi eld service .
POWER. Basic 12 VOC operation for con venient mobile use ; external
supply required for 11 7 VAC operation.
OPTIONAL ACCESSORIES, As all-inclusive as OMNI is, there a re a
few options: Model 645 Keyer, 243 Remote VFO, 248 Noise Blanker,
252M Power Su pply.

Model 545 OMNI-A $S99 Model 546 OMNI-D $1069

Experience the world 0/ difference o/OMNI, see your TEN-TEe
dealer or write/or details.
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1 R"cerv.,. RESONATE OOOlrol for pea~ sensitiv ity,
2 R"ceiv", Dual Flaoge OffSET TUNING OOO\r(lI tor olf·lfequency"'.3 lERO BEAT switch: spong·load6~, momentary oontaet .
~ 6·D1~ i t LEO fREOUHICY READOUT for 100 Hz accuracy,
5 OFfSET TUNING LED e ucates or sWltch is "00"
6 MAIN TUNING KN OB. big . e"y'lO-gop With iotegral spinner.
7 AUTO MATIC LEVEL CONTROL LED mccares ALe-reg,on operabon.
e Combina\lon "S" aod SWR METER: switches automatica lly,

9 Combinatioo ALe control and NOISEeLANKER orli'oll sw~c/1
10 DRIVE control for fioat stage,
11 SDUElO" combination 00/011 l W1tctl and OOOlrol
12 4·Pos,tion SELECTIVITY switch lor sse and CW
13 ~-PosiUoo MODE SWitch: aufomatic sse Normal, Reverse , CWo

"nOO LocI< (key down)
1 ~ comcrnanon pUsh-pUll POWER switctl and AUOiO LEVEL control.
15 Combmabon Rf ATTENUATOR on/off sw,trn ao~ cowol,
16 VOx GAINcontrol .

17 vox DE LAY control,
18 VOX ANTI·TRIP cOIltroi
19 II·Position llANOSWITCH,
20 MICROPH ONEjacl<.: h,·, ioput
21 HEADPHONES jack,
22 RECEIVER Off ·SET TU NINGSWITCH: 3·pos'bon Ma.·M,n·OfI.
23 VOX·PIT SWITCH,
24 QSK(full break· in) SWITCH: 2·pOMion Fast-Slow
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~ FIXED STATION FOUR BAND VERTICAL
The 4-BTV is longer for greater aperature. larger in diameter for strength and
bandwidth, heavier traps for precision and safety factor. Individually, each
subassembly weighs more to collectively give you an antenna designed for
convenience of assembly and installation, a wide margi n in mechanical stability
and far superior electrical performance.

• l owe st S WR- PLUS!

• Bandwidth at its broadest ! SWR 1.6 to 1 or
better at band edges.

• Hust ler exclusive trap covers "S pritz" extruded
10 otherwise unattainable close to lerances
assuring accurate and permanenttree
resonance.

• Solid one inch fiberglass trap forms for
opt imum electrical and mechanical stability.

• Extra heavy duty aluminum mounting bracket
with low loss- high strength insulators.

• All sections 1J.{" heavy wan. high strength
aluminum. Length 21 'SM.

• Stainless steel clamps permitting adjustment

without damage to the aluminum tubing.

• Guaranteed to be easiest assembly of any
multi-band vertical.

• Antenna has * "-24 stud at top to accept RM-7S
or RM-75-S Hustler resonator for 75 meter
operation when desired.

• Top loading on 75 meters for
broader bandwidth and higher radiation
elliciencyl

• Feed with any length 50 ohm coax.

• Power capability- full legal limil on 5SB and
CW

• Ground mount with or without rad ials; roof
mount with radiats.

MODEL
4-BTV

15POUNDS

Available from all distributors
who recognize the best!

""w-T"'o'OC'l'Ilonl> 328/132, 3513(/2. JJlIl ll . 3419869.
Jlm l t 3I!1J~, JI829!II. 1011851(ClNdoI

N2

ANTENNA Engineers. Designers, Manu /ac/urers
158(X) commerce park drive

brookpark. ohio 44142
(216) 267-3150

" the home o f origin als"

one setting o(totalbandcowrage!
-\I 40 THROUGH 10 MmRS

BV~BB)

ew·
trorucs
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Dx'ing
Contesting. Ragchewing

Traffic Handling

There's a Telex Headphone that
will let you do it better. Sure, some
times you just can't hear them. But
if there's a chance, it's easier with a
Telex headphone. There's one for
every di scriminating choice, A t
better ham outlets everywhere, or
write .,.

If you can't
hear them•••
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the all new 2 meter VHF
amplifier from Westcom.

MOOU
. 0

• An add-on unit , no internal connec tions or adjustments required
10 associated ecurcment s Standard Amplifier Models operate FM.
linear Model s operate all modes: sse, FM, AM, ATTY, CW, etc.
• " Mic rostr ip" design prov ides high stabi li t y and optimum perfor
mance over wide bandwidth . Fac tory adju s ted, no tun ing requ ired .
• Mobi le mounting bracket included . RF sensing T/A swi tching,
adj us tab le dropout delay . Remote "eying capa;"ilily . Therma lly
coupled biasing . Reverse Voltage pro tected and tuseo e Conser
vatively rated with ove rs ized heal sink . Red LED ind icators lor
monitoring DC and RF. Ninety day metenar and workmanship
warranty

P ROOUCTS OF SOUNO RE S EARCH

TELEX.
COM MUNICA T IO NS, I NC , T33
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DXpeditioning
-a "hov« to ll guide

The Wiesbaden DXpeditioners (from left to right): Chuck DA 1HZ. Hugo DJ0LC Paul
DA2PG. Gerry DA2BA. Jean DC0HO, Terry DA1TH, Enge DA4BR, Carl DA1 TT, and Mike
DA 1BM. Missing are Doug DAlAJ, John DA 1NO, and John DA 1HL. lurking behind
DU'lC with the HB0XAA sign is Jeanette, XYl of DA1BZ and fanatic club supporter.
DA1TT and DA4BR are husband and wife.

Paul S. Goble WA 2VMS
40 Boxwood Circle
Bryaru Road MD 20616

The Wiesbaden Ama
teu r Radio Club has

emba rked upon three DX
pedi tions in as ma ny yea rs.

The fi rst. to l uxembo urg,
was a learning experience.
The second, in May, 1976,
to liechtenstei n (see 73
Magazine. October. 1976),
was a qualif ied success,
and the thi rd . a lso to
li e ch ten s tein , in May.
1977, was an unqual ified

roaring success! This arti
cle is an attempt to sha re
the DXpe d iti o n in g ex
pe rience o f the Wiesbaden
cl ub wi th as many hams as
possible . It is ho ped t hat by
d o ing so more groups not
presently so incl ined due
to lack of appro priate in-

fo rmation will fee l en
couraged to undertake ox
ped ition activities .

The Basis
First of a ll, what is a OX

pedition? There are prob
ab ly as many definitions
fo r the term as there a re
radi o amateurs, but fo r the
pu rposes of this a rt icle, a
OXped it io n is cons idered
to be a ny trip to an a rea of
low amateur radi o activity
in o rder to pro v id e a
desired increase in said ac
tivi ty. Note t ha t t he re a re
thre e e lements to this
defini tion:

1 . The aspec t of travel
a n d a c c o m p an yi ng re
qui rements fo r the neces
sit ies of life , i.e., food ,
she lter, sanita ry considera
tions, etc .

2. An area (country,
cou nty. p rovince , state,
mou ntai ntop, or whatever)
with which a significant
num be r of amateurs highly
desire a contact.

3. The a spect of activity,
which includes considera
tion of the frequencies and
modes of operation desir
able to the aforemen
tioned significant number
of amateurs .

In the case of the wies
baden club, the choice of
location for a OXpedition
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Hugo D/OLC taking lunch break by his auto-rurned-HF sta
tion from which, using CW and dipole antennas almost ex
clusively, he worked 1015 contacts in 7 leisurely days of
operation.

Chuck DA1Bl - #1 operating tent. #2 opera ting tent is in
the background. The 2m SSB station is in #1 op tent behind
Chuck, and the 70 cm FM station is in the back of the truck
shown at top left of photo.

avai la b le, and get com
mitmen ts from people to
su p p ly sa me . I n t he
Wies baden case, we de
rived the follow ing list
DA1AY-$wa n 350; DA2AI
-At las 210X, S B-200 ,
t ra ns rna tc h, he adp hone s,
te nt; DA2BA-matchbo x,
HW-202, Th e Quad ! A
Truck! 2m yag i; DA1BM
- antenna wire, 2m yagi,
70 c m yagi ; DA1 BZ
SB-401, S B-303, SB-200,
tent, large spool of wire;
DC0HO - IC-202, 25 W 2m
linear, tent; DA1Hl - A
Tru ck! ; DJ0lC -HW·101 ,
5 B-200, a nte n na t uner ,

outski rts of t he little town
of Pla nken was arranged
throug h an HB0 amateur
(again by our very own
DC0HO) to include a water
supp ly, toilet faci lit ies ,
e lectr ici ty, and a n area in
which to erect o ur tents .
Planken lies o n the western
slope of a mounta in ridge
whic h fo rms the eas t side
of the Rhine va lley at that
poin t on t he river . The
borde r of Aust ria a nd the
princi pa lity is marked by
th e rid g e lin e .

5 . Det ermin e wh at
eq u ipment wou ld be de sir
ab le, what eq uipme nt is

t io n(s) w o ul d not be
economical ly p rohi b itive
to reach and where lice ns
ing is no t im po ssible . Agai n
using t he Wiesbaden cl ub
example:

liechtenstein-s ix ho urs
by auto, t he refo re no
specia l conveyances re
qui red . Eve ryt h ing e lse
significantly fu rther away.
The o nly expense wou ld be
fuel, lubricants, and poss i
ble on-the-road repairs .
licensing is me rely a mat
ter of writing to the proper
office of the Swiss govern
ment for application forms
and sending the completed
forms with a suitable sum
in Swiss francs and a copy
of one's home license back
to them. Our club vice
president , DC0 HO, took
care of this for the whole
club. The re sult is a three
month tempora ry H B0
operati ng authoriza t io n
which makes it all lega l.
Prime!

3. Determine the time
frame du ring whic h t he
greatest num ber o f in
terested clu b members can
make the t rip.

Ou r planne rs ca me up
wit h the last half of May,
the same as t he previous
yea r. This t ime, however,
based o n increasing in
tere st and the number of
peo ple who missed out last
year due to limi ted OX·
pedit ion durat ion, it was
decided to go for a tota l of
about two weeks ra ther
tha n only one. The easy ac
cess to the loca tion picked
was conducive to suc h a
decision si nce peop le
could come and go as thei r
schedu les permitted . At
least one club member
should be on location for
the entire duration in orde r
to p rovide continuity to
the effort and establish
relations with hosts and
neighbors . DAl BZ and his
XYL were able to fulfill this
requirement in our case.

4. Determine the most
desirable living method.

Several of the prospec
tive DXpeditioners owned
tents . A loca tio n o n the

was made fai rly easy by vir
t ue of cl ub location. The
princ ipality of liechten
ste in, on t he border be
tween A ustr ia and
Switzerland , is approx
imately six hours t rave l
from Wiesbaden , Ge r
many, by auto via the fan
tastic German and Swiss
high-speed freeway sys
tem. There are only three
active amateurs with HB0
callsigns, and a contact
with the principality would
be highly desirable to a
significant number of
amateurs on almost any
frequency and in almost
any mode of operation. As
we say in Germany,
" P r i m e" (p ro n o u nc e d
"preemah" and meaning
" prime" or " number one"
or " right on" or almost
anything along those lines).
Having been stat ioned in
Wiesbaden for some time, I
have lost track, but there
was a time when the same
criteria cou ld be satisfied
with a trip up a ta ll New
Hamps hire mounta in with
a six meter transceiver, bat
tery, and hilltopper beam.

The Organization
Picking a lo cat io n for a

DXpedition is a ' group e f
for t based p rima ri ly o n
econo mics and t ime con
strai nts . The W iesbaden
club brainsto rmed fo r a
couple of mont hly meet
ings and then wrapped up
most of the details on two
meter FM , t hereby
generating increased in
te rest a nd whetti ng ap
petites of those club
members not al ready in
volved . The process can be
generalized as follows :

1. Make a list of all possi
ble (practically speaking)
locations which fit the
definition of " ra re" or
" d e s ira b le." Using the
Wiesbaden club to il
lustrate: Andorra, liech
tenstein, luxembourg, San
Marino , Spitzbergen ,
miscellaneous islands
throughout the European
area, etc.

2. Determine which loca-
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View of the DXpedition site from the Quad installed just above the site. View is roughly
WNW,

dipole antennas; DA1 NO 
HW-101 , verti cal antenna;
DA2PG - Q F-1, VOMAX,
58-614, IC-30A + Gl8450,
headphones.

Miscellaneous items for
which members "signe d
up" a re listed below:
Grounding:

Ground rods (6 ft .
minimum desirable)
Grounding st ra p or
cable
Grounding connec
to rs (cla m ps, " b ug
nu ts," and the like)

Power Cons iderat ions:
Transformers (Euro
pean ac power is 220
V, 50 Hz)
Extension cord s (of
sufficient current
rating)
Multiple outlet
adapters (bot h out
door and indoor)

Rf Considerations:
Coax cable (short in
terconnecting pieces
and long runs)
Coax co nnec to rs and
adapters
Dipole c e n t e r In 
su la to rs
Antenna masts
Low-pass filters for
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the tran smitters as
appropriate
A large roll of in
sula ted wire (we used
#12 so lid co ppe r)

Common User Items:
Tables
Chairs
Tents (if appli cable)
Coffee pot with sup
plies
Miscellaneous
Be sure that you do not

skimp on tables and chairs .
Each sta t io n requires a
table and at least one chair
(unless installed in a car). If
the logging function is to
be accomplished by some
one o t h e r than the
operator, two cha irs are re
quired for each station .
Those people on site not
actually at an operating
position will need a place
to sit as well , making the
requirement for tables and
chairs perhaps larger than
might at first be apparent.

6. Personal equipment
and sundries sho uld be the
re sponsibility of each par
ticipating indi vidual.

If you're camping, like
the Wiesbaden club, an in
dividual 's kit might include

the following : s lee p ing
bag, air mattre ss , two
blankets, toiletries , towel s,
change s of clothing (be
sure the clothes fit the
climate! I), a dirty clothes
bag, etc.

7. Plan who will be on
site, when, for how long,
with what equipment, and
who will be the last to
leave (the clean-up crew).

This part can get pretty
ca mp iicated with a large
multi-station effort. Brace
yourself : In our case,
DA2 BA and h is so n,
DA1 BZ and his XYl ,
DC0HO, and DJ0lC all
went to the site on 16 May
with the preliminary truck
and ca rlo a d s of tents ,
equipment, and antennas .
DA2Al and DA2PG arrived
the next day with another
tent and more equipment.
DA2Al had to leave on the
20th, but DA18M, DA48R,
DA1 NO , DA1 TH , and
DA1TT all arrived on the
21st. On 23 May, DA2BA
and son , DC0HO, DJ0lC,
DA2PG, and D/\1TH left
with a tru ck and , a rlo ad of
tents, equiprm.n t . and
mi scellaneou s ex ce s s

paraphernalia. All that wa s
left was carefu lly coor
dinated with those club
members staying on site to
ensure that enough tent
s p a c e, equipment, and
antennas were left to keep
everyone happy. DA1BM
returned o n the 26th ,
DA1 HL arrived o n site on
the 28th with his ca mper,
and then , on the 30th, the
clean-up crew of DA1BZ
and XYl, DA48R, DA1Hl,
and DA1TT formed th e
rear guard and returned to
Wiesbaden. Whew ! All thi s
would have been a whole
lot sim pler with only one or
two sta t io ns and three or
four people involved , but
we found t ha t it was pretty
much a case of " the more,
the merrier!"

The Rewards
The results of planning

alo ng the lines delineated
thus far can be illu strated
by sy nops izing the opera
tions of the Wiesbaden
Amateur Radio Club DX
pedition of 1977. The effort
went from 16 May 1977 to
30 May 1977 under the
ca llsign of HB0XAA. Be
tween the 16th and 23rd ,
we had so me 3000 + con
t act s , op er ating 80m
through 70 cm. Modes of
operation were SSB and
CW on 80m through 10m,
SSB, CW, and FM on 2m ,
and FM only on 70 cm. At
one point during the
weekend o f May 21 -22, we
were operating simul
taneously o n 40m through
70 cm with the 40m stat io n
switching to 80m and back
periodically. Needless to
say, co nd it io ns were ex
cellent that weekend! Dur
ing this especially hectic
time, o ne of the die-hard
club members burst from
an operating tent scre am
ing " Q RZe d Pileup!
QRZed Pileup! " a s he
bolted up the hill to the lit
tie house with the outside
plumbing. Note the capital
"P" on " Pileup!" That in
dicates a type of reverence
reserved for those who
have never been the cause



A look at a portion of the outskirts o f Planken, Liechtenstein. View is roughl y southerly
from quad site.

of a p il eup, since it is a tr u
ly unique experience and is
appreciated most fully by
those who never caused
one before. Remember
your very first QSO? Very
similar feeli ngs!

At the height of the
operation, there were two
living tents. two operations
tents (each of whic h
housed a n HF station and
one of whic h also housed
the 2m 55B/CW stat ion),
two HF stations installed in
the back seats of autos,
two 2m FM mobile sta
t ions, and a 70 em FM sta
ti on in th e b a ck o f
DA2BA's covered truck .
Antennas cons isted of a trl
band quad fo r 10m. 15m,
and 20m, an 800' longwi re
with t rensmatch, a 350'
sloping wire with match
box. va rious dipoles, a
base-loaded vertica l, three
2m yag is of 4. 11 , and 32
elements. and an 8-ele
ment vagi for 70 em .

Overall for the entire
period. there were approx
imately 3800 contacts .
More than 1400 of them
we re with states ide sta
ti ons including Alaska ,
Hawa ii, the Canal Zone,
Gua ntana mo Bay. a nd
Pue rto Rico. Anothe r 700
or so we re Gs and EIs. We
could have increased the
overall numbe r signi fica nt
ly if more operators had
desi red to stay up a ll night.
With 20m open into the
states from 8:00 pm to 7:00
am local liec htenstein
time and with 80m open
simultaneously, one band
went wanting for an
operator on all but two
nights when the re hap
pened to be two nightowls
on site at the same t ime.
Those two nights were re al
ly productive! This is no t to
say that mo re peop le
should have fe lt ob ligated
to stay up a ll night; DX
pedi tions should not only
provide con tac ts to people
need ing a given a rea, but
shou ld be enjoyable to al l
involved in the effort as
well. So it was fo r the
Wiesbaden club!

Any club effort of any
type has its memorable
moments and this Dxpedi
tion was no exception. We
noted that, since as band
cond itions c hanged we
operated 80m throu gh 10m,
th e ore ti c al ly HB0XAA
cou ld ha ve supp lied a
full 1 % of a ques t for the
5-band DXCC awa rd. Since
the only chance many of us
had to be part of a station
with which many amateurs
desired a contact was th is
Dxpedition, and since the
only time we had been on
the receiving end of a
pileup was again on OX
peditions, this fact gave us
a ni ce warm feeling .
OA2BA got an ind ividual
charge when an amateu r in
Andorra ca lled and asked
for a QS l ca rd. How often
have you been ca lled by
Andorra fo r a QSU OJ0lC
made 1015 contacts from
the back seat of his ca r
tumed-Hf stat ion, prim ari
ly using CW and dipole
a ntennas, in less than a
week an d ne ver go ing
without a meal nor withou t
a good six to eight hours of
sleep per n ig ht. He showed

handily that he is worthy of
the Master Operator title
whic h he holds! OA1 BM
answe red a stateside
" Q RZe d" with " This is
HB0XAA, do you copy?"
and the stateside stat ion
operato r nearly fel l off hi s
chai r, coming back with
" You have GOT to be kid
d ing!" Afte r a ll , a new
country (numbe r 202 for
him. if we reca ll his com
ments co rre ct ly) without
havi ng to fight QRM, rude
operators (a re there any of
them?). and pi leups in
general only happens to
the other guy! DA2PG was
discovered asleep at the
mic. having gone down
with the 20m band some
time between 6:45 and 7:30
am loca l t ime with the last
lo g e nt ry la ck in g a
closeout tim e. We wonder
what the W6 on the other
e nd of that QSO mu st have
thoug ht at the tim e ! There
was a lso a n informal con
test for the best DX con
tact . The cand ida tes in
c lude Ha w a ii . Ea st e r
Isla nd. New Zea land, a nd
maybe something we have
yet to find in the logs or in-

coming QSls. We are hop
ing that almost everyone
sends a QS l because we
made WAC. we think we
made WAS (Thanks for the
contact, Ga ry! We hope
that other guy's add ress is
wro ng in the callbook or
we may not have North
Dakotall. we are checking
to see if we even came
close to DXCC. we worked
all p rovi nces and ter
ritor ies in Canada (too ea r
ly for the ir new award 
phooey!), and we absolute
ly and thorough ly enjoyed
every minute of the whole
thing . What more could
one ask?

The lessons
There are several things

which experience taught
the Wiesbaden Amateur
Radio Club Dxpedt ttoners .
The first and ma in thing is
that o ld Murphy is n' t nea r
Iy so tough if you plan and
o rga n ize t ho ro ug hly
e nough. As ide from a bit o f
trouble from wet eq uip
ment due to condensation
and a few rf shocks from
gro unding problems, the
1977 effort was re marka bly
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tery down to the point that
jumper cables had to be
employed to start the car.

We found that in a multi
station , multi-operator
situation it is desirable to
have at least two triband
anten nas for 10m. 15m,
and 20m. or a good beam
for each band individually.
We had only the quad and
found ourselves limited
several times . The wire
antennas and dipoles just
did not perform in the
marginal situations!

Be sure to have a
method of QSling worked
out in advance. In 1976, we
had each operator QSl his
own contacts, giving his
DAxxx call as the source of
an HB0XAA QSl card for
that contact. This caused
quite some confusion and
led to long delays in QSl
Ing. For 1977, we tried a
better approximation of
the proven QSL manager
approach, with DC0HO the
QSL manager for all phone
contacts and DJ0LC as
manager for CW co ntacts.
We still have yet to iron
out the problem of having
to wait until afte r the trip is
over and the number of
contacts is tallied before
knowing how many QSL
cards to order. This year
the order tota led over $100
and the de lays incurred
during tallying, ordering,
and waiting to receive the
cards from the printer are,
of course, delaying our ef
torts to reply to all the
cards we started receiving
even before we returned
from the trip . Also, be
prepared to hold a few ex
tra club meetings to fill out
QSL cards and don't forget
cards for SWLs!

Headphone s are in 
valuable for helping to
keep the noise level on site
down, We had our stat ions
fairly well separated
acoustically and still need
ed them. This was especial
ly true during nighttime
operations since tents do
not keep so und in o r out
very effectively,

have someone along who
speaks the la nguage if it is
at al l humanly possible.
The simplest of ar
rangements or transactions
can become a tremendous
burden if you cannot com
mu nicate with your hosts.
As an example. we ex
perienced a TVI problem
which could have turned
ugly and ruined the trip;
only our fluency in German
and French prevented a
small problem from be
coming a large one.

Take along a large
amount of insulated wire .
We used #12 solid copper.
but it co u ld just as easily
have been #18 and either
solid or stranded. It was
cut to quarter wavelengths
for all HF bands used by a
given station and con
nected to the back of the
station transmitter . The
result was a substantial
reduction in rf shocks from
the equipment. This mea
sure was taken in addit ion
to and as a complement to
t he normal e lectrical
ground ing systems a lready
on site . O ur hats off to Bill
Orr fo r this onel Some of
ou r wire and t ransmatch
systems le ft quite a bit of rf
fl oating arou nd each sta
tion until we accomplished
the above.

HF energy got into our
ac power cords and made
it impossible at times to
operate 2m and 70 cm sta
tions from the commercial
ac power. This was not sur
prisi ng since we were fair ly
space-limited to an area
le ss than 60 feet on a side
for all tents, operating and
living a like, and we had
t h ree to four stations
operating at any given
time, up to three of which
had 1()()() Watts PEP output
capability. The extension
cords strung from end to
end and side to side made
great antennas . We had to
run the 2m and 70 em sta
tions from automotive 12 V
de systems which, while no
technical problem, was an
inconvenience, especially
when we ran one car bat-

taking.
We also showed that if

you are going to a non
English-speaking country,

The quad-view from behind the antenna looking west
over the Rhine Vafley to the Swiss mountaintops.

HB0XAA sign with #1 operations tent in background.
Many visitors came to the site during the 2 weeks of opera
tions.

free from the usual in
capacitating Mu rphy-like
problems which one might
expect in such an under-
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Gerry DA2BA at the helm in #1 opera tions tent.

Doug DA2AI in #2 operations tent. Audio processing gear,
both TX and RX (VOMAX, AUTEC QF-1 , respec tively)
pro ved to be Quite effec tive du ring noisy and/or pileup
condit ions.

•

yea r. Do you have t o ' go
every yea r? Wha t about
t hat six m e ter sta tion to
New Ha mpsh ire- is that
st ill a valid DXpedit io n? If
not , is some o t he r state
rare o n 6m, 2m, 1 1;4 rn . or 70
cm? How a bo ut a site o n
the No rt h/So u t h Dakota
s ta te line , w it h o ne
operati ng station in o ne
state a n d a no t he r jus t
across t he state line in t he
other sta te, if not o n VHF,
t hen HF. The trick is to lo ok
back to the definition of
DXp edition . Where ca n
you go and w hat mode
shoul d yo u operate o n
what ba nds in o rde r to
cause a p il eup? The d efini
t ion o f pileup va ries, too .

,
I

fere n ce is t he aspect o f
tr avel. wh ich is in itself
mere ly an expansion/exten
sion of the t ra nsportation
which is also req uired fo r
Fie ld Day. More care is re
quired in pac k in g a n d
tran sporting the equip
ment, but how much trou
b le is that?

" T h a t' s a ll w e ll a nd
go od," you say to you rself.
"These Wie sbaden clowns
live right in the midd le of
some o f the greatest OX in
the w orld . It 's easy for
t hem to t a lk about DXped i
tions!" Well , you are ab
so lutely right, but so what?
Don't let tha t stop you. So
you m ight no t be a ble to go
to a n exotic locat ion eve ry

tinuous loop to prevent
such things as one end of
the line ending up at t he
top of t he pole stuc k in the
pull e y , necess ita t ing
lowering th e pate to get
that end of the hal yard . A
synopsis of the installatio n
p rocedure fo llows:

1. Raise and secure the
halyard pole as desc ribed
above .

2. Secure insu lators to
the appropriate lin es at
bo th e nds of the proposed
install ation. In o ur case,
o ne e nd was fixed to a ut ili
ty pole and the othe r in
sulator was faste ned to the
halya rd .

3. layout t he antenna
wire a nd secure a t the end
opposi te the halyard .

4 . Tempo rari ly faste n
t he remaining e nd of the
wire to t he halyard in
sulator .

5. Raise t he halyard in
sulato r a nd antenna wire to
the top o f the hal yard pole .

6. Che ck the antenna
wire fo r sag .

7. l ower the antenna
and re m o v e wire as
necessary to make the
antenna tight when it is
subsequen t ly ra ised .

8. Se cure the antenna
wire to the halyard in
su lator again a nd rai se it
o nce more to the top of t he
pole.

9. Repeat steps 6, 7, and
8 until you decide tha t it is
not pract ical to t ry to get
more sag o ut of the ante n
na. Remember t ha t for the
lon ger an t en na s , t he
s t re ng t h of t he w ire
becomes important since
the wire might break be
fore the antenna is tight
e noug h to achieve mi n
im um sag, so be carefu l to
se lect a wire having suffi
c ien t tensil e ra t ings .

Final Comments
Note that t here is q uite a

bit of simila rity between
t he Wiesbaden cl ub con
cept of DXpedition ing and
Field Day o perations. With
the except ion o f the use of
comm ercia l power, thi s is
the case. The o nly big d if-

A too l kit with so ldering
implements and supplies is
also a m ust, a long with a
select ion o f common ca
p a c itor s a nd re s istor s .
While proper planning can
keep Murphy pretty well a t
bay, he is sti ll go ing to
sneak a couple of th ings by
you , so be prepa red fo r
some minor re pa irs.

A Suggestion
We devised a method for

ra ising the high e nd o f a
slopi ng o r longwire anten
na to be used in t hose
situations when climbing is
impossible. It may not be
new, but it may be of value
to some amateurs and is in
cluded here as a matter of
interest. Attach a pulley
assembly, complete wit h
halyard, to the top section
of a sufficiently long pole .
Just below the top, perhaps
8 to 12 inches down the
pole, a ttach a lo ng ro pe .
Select a ta ll tree, tower, o r
othe r s!im str uctu re which
cannot be cli mbed, stand
the pole up aga inst it, and,
whi le someone hol d s the
halyard clear, wrap the
rope around the combine
t ion pole-tree o r pole
tower in Maypole fashion
un t il the newl y-inst all ed
pol e is fastened secure ly to
its support. We used this
method to ra ise one end of
a 500 + foot sloping wire,
securing it to a smooth
4-inch diameter meta l light
pole, a nd fo r an 800 + foo t
wire which was secured to
a tree loca ted up the side
of the mountain above the
operating site. The t ree, of
course, was devoid of
branches to well above the
he ight of our hal ya rd po le .
In our case, the hal yard
po le was in sect ions with
swaged ends whi ch, as the
top section with pu lley and
securing ro pe attached was
raised vertically a longside
the tree, were added at the
bottom until the desi red
he ight was achieved . See
the accom pany ing drawing
for a d epic tion of o ur in
sta llation. Note that the
halyard itself was a con-
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end less. Mere ly set gu ide
li ne s b ef orehand a s to
what e ach member of the
proposed DXped ition is go
ing to supply in terms of
fu nd-raisi ng, ti me, andlor
e q u ip ment or w ha teve r.
O nce t he guides are se t,
anyone not m ee t ing hi s
end of the bargain stays
home. O n t he ot her hand,
a ll who do the ir part stand
to go on a paid vacat ion
(well, a lmost pa id . .. sub
sid ized?) to Ham He aven
for a whil e ! It ha s be en
shown that a ny club can do
anything to whi ch it se ts its
co llect ive mind . Clubs a re
demon stratin g thi s dail y
throug hout the world . It is
su ff icient to say that, wit h
proper p lanning and effort
coupled with great atte n
tion to de ta il, you, too, can
experience t he excitement
and deligh t of putting a
ra re location on the ai r.

Of cou rse , the re is
always the alte rnative of
sitti ng t he re a nd ea ti ng
you r hea rt outl .

It is eq ually amazi ng how
eas ily a mode st in
come may be re a lized by
spo nsori ng a hamfest.
There a re a lso any number
of exc uses to have a bake
sale at your loca l shopping
mall. The po ssibilit ies a re

VEAY GOOO G AOU~O

apPR O' 7011 Ii..

a must fo r you, t hen the
planning stage can be ex
tended somewhat to in
clude a fund- raising func
tion if necessa ry . It is
amazing how much money
a re fr e shme nt/ha m burger
stand can net a t a hamfest .
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What kind of p ileup did the
Pack Rats get in t he EME
mode from South Amer
ica? Co mpare that to one
whi ch might be generated
on 20m . It's all relative.

If, after all is said and
done, an exotic locat io n is

only

$79.95

1:lalI.- ZW_
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IUKANTRONICS
1J>., Lighweigft Onrrp

"3

Toss 80 and 40 meters
in your briefcase.

Kantronics 8040-8 Receiver

It weighs about as much as a loaf of bread!
The Kantronlcs 8040-8 CW recetver

measures 3'·xS"x7" (HWD) and runs on two 9 volt
transistor batteries. It's small enough to flt in yo ur
briefcase, light enough to take on a hiking trip and sen
sitive enough to pick up signals at a microvolt.

Now you can copy code from 3.650 to 3.750 MHz on
80 meters and 7.050 to 7.150 MHz on 40 meters
almost anywhere you have room for a pad and
penctl! A simple dipole brings in armchair copy on both
bands.

Check with your dealer about the 8040·8, or order
direct from our address below.

I
I
I
I
I
I

FREE decal ,
iust tor tun.I

II Name _

Address _

I C,ly Stale Z<p _

I the antenna
specialists co.

I A62 ...._ .".--_....
' >436 E,"""" _ G_ 00M0 .." .,.
£0-, .:100 - _ .... . . H_""", , ,,."" .J

' e-. a C _. ~"''--------------
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NEWIEXCITINGI BREAKTHROUGHI

YAESU FT 901 OM
Transceiver & Accessories

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY HOUSTON, TEXAS 77002
713/658·0268 Nltes 7131497·5883

CALL FOR QUOTES ON:
YAESU KENWOOD

FT901 DM T58205
FT625 T55205
FT225 TR7400A

ALDA, AMCOMM, ETO ALPHA
TEMPO VHF ONE PLUS

MADISON FABULOUS FALL BUYS
KLM: Antennas, t ineers. Accessories All in Stock. FrH

balun wl2 meter base antenna.
FINCO AMATEUR BEAMS in Stock - Call! 6N2 and 2

Met.r ...• •. . . . ..••.......... . ...•.. . . ...•. . . ... •.... . StI1.00
.2 + .2 Horlv-tlc,,1 . . • . .. .. . . . . ... . . . . . .. . . . • . . . . . . • . . . . . $37.50
BIRO 43 W."met.- plu s slugs, In stock. prepaid lrelght.
BENCHER key.- PIIddle. In stock 139.95; chrome $49.95
YAESU

FT·3010 + F FP301 . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 1935
FT·301 + F FP301 1789

YAESU FT·9010 series . . . .. . . • •.. . ... •.......•.. Call lor Quote
MICROWAVE MODULES MMT 432·285 ...•......•.. . ...... 1259

UPS Paid.
F9FT TONNA antenn..: 14411 6 et $85.95

9/19 OSCAR •• . . ..... . .....•... . . ..• •.. . ...•.. . ...•.. . $83.95
JANEL Pream~ QSA·5 $41 .115
TECHNICAL BOOKS: AMECO, ARRL, Sams, TAB, TI, Rider,

Radio Pub., Callbook, Cowan, TEPABCO. many others .... calt
HAM X ROTOR (New Model) Turns 28 sq. ft . o f antenna.

List 1325. In stock Your Pric. 1249
COE HAM·1lI 1129.00
SWAN METERS: WM 6200 VHF Wattmeter . ....•...... •.. $49.95

SWR 3 Mobile 19.115
TELEX HEADSETS: In . tock
CETRON 5728 .. • • . ... .. . . • . . . ..... . .. .... . .. .. . . . . . 127.95 • • .
RAYTHEON 572B 124.95
ADEL nibbling too l, $8.45; punch $3.50
CABLE 5132", 8-strand, eott-crawn guy cable. For mast or

light lower, 3C foot.
BELDEN COAX CABLE: 9888 double shield AG8 foam coax,

100% braid, suitable l or di rect bury 391: u, 8237 RG8
21. It., 8214 AG8 foam 25t1ft., 8448 8·wi re rotor cable
111C It., 821 0 72 ohm kw twrnneao 1191100 tt., 8235
300 ohm kw twinlead 1121100 ft. , Amphenol PL·259,
silverplated 59$. UG175 adapter 11k. PL·258 dbl female
11.00. BNC female chassi s mount 59c ea.:

BELDEN 14 gauge cop. stranded ant enna wire ...... •.. 151100 ft.
TIMES ,/. " foam hardllne 6OCI1t. . ... . . . . .. • • . connecton 115 • • .
71S" Foam H.rdllne 1.50 ft....... . ....•.. . Connecton 125.00 ••.
KESTER SOLDER 1 lb. 60140 . . 062 .•.. . ....•.. ...•........ $6.50
LEADER - GDM LDM81 5 189.95
MALLORY 2.5Al1000 PIVepoxy diode . . . . • . . . . . . • . . . . . . . 191: ••.
.001 MFD 20 KV CAP 11.95
GE rec.lvlng tubes ... . . . • • . . . . . . . • • • . • . • , ...•..... 50% oflll.1
GE8146B,S950 17.95 ••.
SWAN 750CW + F PSU·3 $875

$1,459.00
74.00
45.00

415.00

FT9010M
Speaker/Patch
CW Filter
FV·901 VFO

ETO - ALPHA
Buy The Best First!

Fuil Power + C.C.S. Ratings.

THtS MONTH'S SPECIAL
KENWOOD TR7500A ••• , •• , •••• $249

The 'Tonna ' You 've been
hearing about

17.8 dBi 5WR 1.2:1
144/146 MHz Wt. 4.4 kg .

50 ohms Horiz.lVert.
length 6.4 m. FIB ratio 22 dB
Horizontal aperture 2 x 16° (- 3 dB)

Vertical aperture 2 x 17°( - 3 dB)
Side lobe attenuation 60 dB

$65.95

16 ELEMENTS - F9FT - 144 rJl Hz

$1,395.00
1,695.00
1,795.00
2,395.00

76A
76PA
374A
78

CALL FOR FAST QUOTES
SPECIAL ORDERS WELCOME

TERMS: All prices FOB Houston. Prices sul>jllct to change without notice.
All Items Guaranteed. Some items subject to pncr sale. Send len erhead for
Amateul dealers price list. Texas resldants add 50/, tilIX. Please add
postage estlmat"

MADISON M35

ELECTRONICS SUPPLY, INCo
1508 McKINNEY HOUSTON, TEXAS 77002

7131858·0268 Nit•• 7131497·5883
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- an easy-to-build prescaler

T. L. Seevers WB'ICLH
2133 Heather Lane
Lincoln NE 685J 2

d raws approximately 1.1
Amps from the five-volt reg
ulator. The prescaler adds less
than 100 mA to that load. I
noticed no loss of regulation
or regulator heating with
power applied to the pre
scaler. The 7805 regulator
used in the counter has an
out put current rating which
varies by manufacturer. It is
normally rated in excess of
one Amp.

Co nst ruction

PC board mounting IS

recommended for best per
formance of the 11 C90. The
PC board is mounted in a
location where there are few
components on the main
board. It may be necessary to
bend over C14 on the counter
to give sufficient clearance
fo r your PC board. The pre
scaler is mounted by re
mo ving an existi ng PC
mounting screw. This is re
placed with a hollow spacer
and a screw of suitable
length.

When I began the project,
it was my intent to preserve
the value of the counter by
avoiding significant modifi
cations to the chassis or
wi ring. With this in mind, I
mounted the rear panel jack
and switch in two existing
holes. This required sacri
ficing th e external oscillator
input . Wires connected to
these jacks are taped back. If
you want to retain the oscil
lator jacks, there is ample
room to drill the required
holes. Be sure to include a
solder lug when mounting the
new jack.

On the front panel, the red
wire is removed from the
exist ing signal jack . This wire
should be connecte d to the
center conductor of RG-174
coaxial cable leading to
SW1A-1. The front jack is
then connected to another
cable leading to SWl A·3. All
shields should be grounded.
Install cable to connect the
prescaler with J2 and SWl A-2
according to the schematic.
Five volts is obtained by
con necting through SWl B to
one of the bare five-volt

The prescaler circuit pro
vides a second input to the
cou nter for h igher freq uen
cies and a switch for input
selection. In the schematic,
J1 is the existi ng front panel
BNC jack. In nonprescaled
operation, the signal merely
passes through SWl A and
back to the existing input
circuitry of the counter. At
this time, the orescaler is
isolated from the circuit with
power removed. This reduces
heat ing and current con
sumption. When the prescaler
switch is turned on, voltage is
applied to the 11C90 through
SWl B. A BNC jack on the
rear panel (J2) provides signal
input to the prescaler. Pre
scaler output is routed to the
normal counter input through
SWIA.

good choice. They are simple
to build and the savings can
be significant. I chose the
11C90 DC because it is readily
availab le and requires few
external components. Also, it
shoul d run cooler than its
predecessor, the 95H90. The
11 C90 divides the measured
frequency by ten. This multi
plies the effective range of
your counter by ten. This
should extend the capability
of the IM4 100 through the
VHF range and possibly into
the UHF band.

Supply voltage for the
11 e90 is provided by the
co unter. The Heath circui t ry

not normally found in a unit
of this price range. It provides
for interval measurement as
well as co unting up to 99,999
events. An input attenuator
allows a wide range of input
voltage levels. Also, provision
is made for power to be
supplied from a 12-volt
source . It would be nice to
have some additional display
positions, but the selectable
tlrnebase allows reading non
prescaled frequencies to the
nearest cycle. The t imebase is
n ot te mpe ra tu re-compen
sated. Consequen tly, a WWV
source is useful for period ic
calibration. Heath specifies
the freq uency range o f the
IM4 100 as 30 MHz. In prac
tice, however, the counter
appears to work well into the
40 MHz range (mine went to
45 MHz).

The Prescaler

Although several as
sembled prescalers are avail
able, building your own is a

-ev
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VHF On Your
Frequency Counter

A ny ham with a few sets
of crystals in his two

meter rig can tell you why
th e freq uency counter is be
coming a popular piece of
test equ ipment. \-\ ith this
upsurge in interest, it is a
welcome coincidence that
counter prices have decreased
significantly. Fortunately,
there have been accom
panying reductions in size.
Buying a counter, however,
can be a difficult process
because of the many options.
These options include kits,
home-brew equipme nt, and
many fu ll y-assembled units.

I chose the Heath IM4100
because of its low price and
high function. Combining this
counter with an easy-to-build
prescaler for VHF work
proved to be a winning com
bination.

" ,
"" 'UT 0
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The Basic Counter

The Heath counter con
tains some excellent features

Fig. 1.
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Jumpers near D3 on the
co unte r.

The prescaler board is mounted above the main counter board. Coaxial cable connects the
prescaler with the front and rear ponels.

Existing chassis holes were used for the prescaler input and on-off switch. These components
are shown mounted in the upper right-hand corner of the rear panel,

ment. If yo u are one of the
hams who still li kes to do a
little ho me brewing, I know
you will enjoy th is project. •

performance of the coun ter
after modifi cation. The result
is a versat ile and extremely
useful piece of test equip-

uF tantalum capaci tor. A
1Spin soc ket is also con
venient for the 11 C90.

I am very pl eased with the

Testing
When wmng is complete ,

power up the counter with
out the 11 C90 in its socket.
Turn on the prescaler switch
and ensure that voltage is
present at pins 4 and 5 only.
Having chec ked th is, power
down and inser t the 11 C90.
Be sure it is not installed
back wards. Power up and
chec k the 11 C90 fo r moder
ate warmth (beware of ac
voltage). If the chip becomes
extremely hot, power down
quickly and do uble check
yo ur wiring. If everything
looks fi ne, check the counter
five-vol t supply to be sure
that it does no t drop wi th the
prescaler tu rned on.

An init ial check of the
prescaler can be made using
the counter 's inte rnal cloc k.
It is available at the rear
panel. If you borrowed the
oscilla tor jack, it is the orange
wir e that you removed.
Connecting th is signal to the
front panel jack will yi eld a
reading of 1.0 MHz. Routing
this signal through the pre
sca ler shou ld produce a
reading of .1 MHz. The pre
scaled input seems to produce
the best results with the
a tte nuator in the Xl position .

I fashioned an antenna
from a BNC connector, an
o ld CB whip, and some RG·8
insulat ion for a grommet .
Using th is an ten na, a one
Watt handle-talkie produced a
sta ble reading. Since the
counter is unaware that the
input has been d ivided by
ten, the decimal po int will be
incorrect when prescallng. To
correc t for this, just mult iply
readings by ten.

Parts
All parts, except the BNC

con nector, may be obtained
Fro m Iameco Electronics,
10 21 Howard Ave., San
Carlos CA 9407 0. A PC board
for the prescalcr is available
for $3 fro m RTC Electron ics,
PO Box 2514, Lincoln NE
58502. Diodes D1 and D2 are
I N914 or 1N4 148.C2is a 10
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NO MONKEY BUSINESSI
(A) Complete Service Facilities
fB) Good Deals on most Brands
tel Shipping within 24 Hours
(0 ) All inqu iries handled by Active Hams with

over 20 years experience in ham radio

CALL TOLL FREE
1·800·238·6168

Clegg
is

Yaesu
Headquarters

Wri te: 3202 Summer Ave., Mem l=tlis. Tennessee 38112

OFF·THE·SHELF SPECIALS

Dozens of Distributors offer you a selection
of YAESU products. Some might even quote
you a slightly lower price. But-no one can
serve you better than Clegg w hen you
choose any item from YAESU's extensive
product line. Because:

1. We have YAESU products in stock.
2. We know YAESU products inside

and out.
3. We service all YAESU products.

If you are considering upgrading your sta
tion with a new YAESU FT90I-or an FT·
225RD-or an FB01-or merely a YAESU
clock-call us TOLL FREE today.
YAESU and Clegg guarantee your satisfac
tion with the product and with the service.

Call Clegg TOll FREE 1-(800)·233·0250,
for YAESU or any other requirement for
your station.

H[An m X·lOOModl , S 9 5
H1ATH HX·IOPo_ , s 9 5
H(ATHse-220 1'1 .,~ . . . , S IIS
HENRY I KM.t~ I I so
HlMlYlK·I l'o.-, _ , SI SS
H[NRYIK·.l'o.-' , 1 16 S
HlNll.Y1K-A~,~ ...... ..• _.. Sl 6 S
H(NIl.Y lK·AOCCI>oI<e , I 8S
UIH'OLT~.~ _.. , I llS
EfISOOModt,rIa,lon , 1 9 S
EfISOODCChol<~ __ 1 75
NAnNCl·IOOOM.'~ I lIS

AlI'ttAA770 ro_ S l ) ~

BTllK·looorl.,• . . . . . . . . . . . . . . $ 135
COLLINS )05.- I row U , 5
COl.lINSKWS-I N.. t • • • • • • • • • • • . 51)5
COLLINS '>16f·l Pow... . '> 95
DENTRON 160- 101. 1'0_ ...•.. _S I IS
DRAKlL4B rl.. ,.. _•••.•.••... Sl Cl S
GONSlTc,sa.lOOPo_ ....•... '> 95
GONSUG~!OI1'0-' _\I 35
H-eR rTlRS HT·)l 1'0_ _'> 9':>
i'i-CRMTl.RS HT·17Pov- . . .. 5 9 5
HlATHOX· lOOlVPo_ .... S 95

IN TENNESSEE, CALL 90' -452-4276
MONDA Y- SA TURDA Y 8:JO.5:30

FOR YOUR SPECIAL.

CUSTOM TRANSFORMERS

PV.TE XIMR, U OO VACO I ,SA ICAS 2201UOPR-.. I18 II so
/'lATE XIMR, lOOOVAC. I.SA CO HO PRI--«lL8 _ Sl 9 S
/'lATE XfMlt, 1OOOVAC. 0 ,7AICAS I I ~I)-OPRJ.1718 Sl IS
/'lATE XfMR: lSOOVAC. IOAICAS I I ~l)-oPRI"'I 18 _ , I I so
"- TElO"MR, . ooo.-.600 VACO I .SAICA.SI101'R1---6OUI S I9 S
/'lATE lO"MR , 6000 VCT . 0 8 CCS I I s rHOPRI-41U1 SI so
rtt.MTlO"MR , SOVCT.10AI111'RJ.9.S18 , S 10
IllMTlO"MR , 1SVCT.llAII1PRJ.9.Sl8 __ 1 )-0
'llMTXIMR, 1 .SVCT.SS IISIHOPRJ. 146U .................•.. , 1 6 S
'IlMTlO"MR, 1SVCT.7S 1ISIHO PRJ.IO,l18 _._ , 1 9 S
nLCHOKt, lOAMl'8-II Iw-Woundon"' ··.1· ·'od 1 9
oc CHOKt, 80HoenrinG 1,5 AMl'OC 4118 _ S I so
swc.CI«)I(l, S·lOHoenrInO 1.0 AfoV'OC H18 , Sl OO

AU. TRANSFORIIEI'IS. CHOICES GUARANTEED FOR 2.IION THS
II. ,., 01"'" .1sD • ••j '.~. Wtite to< ,,.. list (H quot. Oft . ", c.","'"

tr."lf_t. clHM.. (HN'lIt.~ t-.ctot.
Communicat ions Corp.

1911 Old Homestead Lane
Lancaster, PA 17601C3Peter W. Dahl Co. 06

4007 Fort Blvd. • EI Paso. TeU'S 79930
Telephooe (9 15) 566·5365 or (91 51 751 --4856 ,--
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WITH COMPETITIVE PRICES GOING SKY-HIGH
THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY!

Just one step down is the FT-101EE
identical in every respect-but less the
RF speech processor-an item many
hams can live without. thus saving afew
dollars.

Top of the series, the FT-101E has
everything-RF speech processor, AC
and DC operation, plug-in PC boards for
easy servicing-nothing has been omit
ted for excellent 160-10 meter perter
mance.

The FT-101EX is the same basic unit,
less DC/DC converter, 160M, WWV,
and three of four 10 meter crystals and
the RF speech processor. Many hams
do not need these features and would
just as soon save the money. All access
aries may be added later and the "EX"
can then become an "E".

•

•

•

•

FT-IOIE

FT-IOIEE

FT-101EX

\mateur radio's first all plug-in PC board transceiver, the FT-1 01 series has along pedigree of
ruccess dating back to the FT-101 and FT-101 B. More than aquarter million are in use all over
he world! Refinements have been added over the years to update the equipment and we
relieve it is the most thoroughly satisfactory and trouble-free transceiver money can buy.
;ompare price and features with any "Brand X" and you'll choose Yaesu!

\!fil
VAfSU

V

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount. CA 90723 (213) 633-4007
Yl YAESU ELECTRONICS CORP., Eastern Service Ctr.. 613 Redna Ter.. Cincinnati, OH 45215



Robert B. Wood WAIJWD

1/6 Church Street
Wrsl Bartls/oblt> MA 01668

The KM1CC Story

- hams celebrate Marconi 's miracle

yea rs after Marcon i's first
wireless message traveled
the same ocean.

Marconi 's message to
King Edward VII from
President Theodore Roose
velt in 1903 was the first of

honoring Cuglielmo Mar
coni out from Cape Cod to
the Cornish Radio Club at
Poldhu, England. and to
the world in general. It was
an old sound searching the
air waves for new ears 75

its kind . paving the way for
amateur and commence!
radio as it's known today .
The Town of Barnstable
Radio Club Special Event
Station, KM1CC, was on
the ai r nine full days .
Janua ry 14 to 22. 1976. on
all bands, in all modes.
even dur ing a major snow
sto rm . comme morati ng
this great feat of 75 years
a go. It t alk ed with
ama teurs a round the world
from near th e o riginal Mar
coni stat ion site .

Some 60 o perators man
n in g eight t ra ns mit
ter/receivers made 7,740
contacts during Ma rconi
Week. About 40 percent
were with stations outside
the United States . in
cluding an SSTV contact
with Ascension Island . But
that was not the high point.

That came promptly at
eight pm on the 16th whe n
head ma n and cont ro l
operato r Ro bert Dohe rty
K1VV opened an Ange lo's
pape r bag and ca ref ully
fed the pre punched paper
tape, conta ining three no
tab le messages, into the
keying head . Three-quar
ters of a centu ry to the
minute after Ma rconi sent
the fi rst wire less message

Young Marconi, about 25, in England. several years before he came to the United States. from the United States to

The rauco us simulated
rotary spark-gap trans

mitter inside the surplus
army barracks over the
dunes from the Atlantic
surf in South Wellfleet sent
President Carter's words
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Reinforced wooden towers surround station CC buildings
from which the famous message was sent January 18,
1903.

A September gale in 1901 took these 20 rowers, 200 feet
tall, down before the y could be put to use. Fourreinforced
wooden towers were quick ly put up.

England and got one back,
another message was on its
way. In Po ldhu , it was one
in the morn ing the next
day. A great man was being
honored.

News reporters crowded
the room, and rad io stat ion
WQ RC broadcast li ve a
descr iption of t he tape,
sim ultaneously key ing t he
80, 40, 20, and two meter
t ransmitters. Benjamin Till
son W1HW O read the mes
sages on 40 meter SSB,
also.

The President's message
was followed by another

from President G io vanni
Leone of Italy and one
from M arconi 's daughter,
Gio ia M arconi Braga. It
took near ly an hour, and
sm art hams had their tape
rec orders ru nning, st r ik ing
in rock the 240 H z tone.

Presiden t Carter said in
his message to the world:

" Seventy-f ive years
ago, a new era of in
ter nationa l c o m 
mun i cat io n s wa s
he ra lded in by an
histori c exchange of
messages ac ro ss t he
Atlantic ...

" T h a t ex c h a ng e
marked a mil estone
in the history of com
muni cations . Sinc e
then, we have built
on the invention of
th e di stingu i sh ed
Itali an physicist and
others a global com
mun ications system
that allows instant
contac t . . .

" It is fitti ng that we
commemorate the
event bot h with
grat itude fo r the ways
in which science and
engin ee ring have

helped to u nite us
and with f e rv e n t
hopes tha t suc h corn
muni c ation s wi ll
se rve t he futur e
course of pe ace and
human prog re ss
everywhere ."

President Leone of the
Republic of It aly said:

" . . . I recal l with
admirat ion th is great
It al i an' s invent ive
capab ilities and en
thusiasm which have
given new d imension
to the con tacts be-

- 1
•

Retired Arm y barrack.s housed KM1CC during Marconi
Week., January 14 to 22, not far from the original transmit
'er site.

Frank Caswell Wl ALT mans the "o le pump handle" of this
working model of the rotary spark-gap transmitter which
Marconi used. Caswell built it in his spare time, and it is
housed in the Na tional Seashore Visitor's Center.
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Duncan Kreamer W1CA V, QSL manager, worked 80, 40,
and 20 meters SSB.

Douglas Carey W A 1UMC, KM1CC's youngest operator (17
years old), ta kes a turn here on two meters. Doug worked
mostly 40 meter CW,

President Carter's message goes out on 40 meter SSB with
Ben Tilfson W1HWO doing the reading. Commercial sta
tion WQRC announcer monitors in background.

40

tween me n of every
conti nent by ac hiev
ing a dec is ive step
forwa rd for science.

"AI I over t he
world, rad io a ma
te urs part icipate in
th is new dimensio n
and, with the same

e nt hus ias m, have
created among them
se lves a close ne t
work of contac ts. To
this netwo rk is owed
d aily the sav ings of
hum an li ves, both on
land a nd on th e sea,
as we ll as the pro-

gressive deepening of
a se nse of so lida rity
which overcomes a ll
b ound ar ie s and
which stre ngt he ns th e
hope for a bette r
fut ure ."

In her tr ibute to her
father, Ms. Braga said:

" . .. He conside red
amateurs pa rt of his
s p i r it ua l famil y .
To a you ng man who
downgraded hi msel f
because he was o nly
a n a mateu r, my
father re plied , ' Don't
forget, yo ung man,
t hat I, too, am o nly a n
amateur .'

" I th ink we a ll owe
a debt of gratitude
for th e se rv ices
amateurs have re n
dered unselfis hly to
mankind o n so ma ny
occasIo ns . . . more
drama tical ly in times
o f e me rge ncy, bu t
mo re co nsiste nt ly
fro m day to day in
just ke ep ing watc h
ove r the waves of t he
air . ..

" The m a gi c of
radio endu res in th e ir
he arts . . . "

The message s ended and
Doherty began wo rk on the
80-mete r trans mitte r. It
had qu it in mid message,

and two more transmis
sions we re sc heduled .. .one
at ten o'clock a nd t he last
at midnight. Besides, the re
were lots of stations out
there clamoring for a con
tact and a QS L card with
Marcon i's picture.

The activities that night ,
though fast in pass ing, took
a long time to get ready
fo r. The messages were the
bottom li ne fo r Doherty
and The Barnstab le Rad io
Club on over two years of
work. From the 18t h to Sun
day was pu re p lea su re
(with t he except ion of a
snow storm), but, before
tha t, it had been sweat.
Howeve r, Dohe rty be
li eve s, Ma rconi's amazing
gift to civilization of in
stant wo rldwide commun i
cations deserved al l t he
la bo r,

Doherty contacted busi
nesses, ins t it ut io ns, and
people in communicat ions
fo r fu nds and equipment.
Club membe rs a nd non
members alike loa ned and
donated gear. CW, RTTY,
SSTV, SSB, and OSCAR ac
t iv ities we re pla n ned.
Massachusetts Covernor
Mic hae l Dukakis p ro
c lai med Janua ry 12 to 22
Marconi Week, and the
FCC issued a Special Event
Stat ion KM1 CC license fo r
the same t ime.



On RTTY, around 3610 kHz, was Lewis Ma sson K1L1S of
Chatham.

•
Robert Dohert y Kl W , in charge o f the The Barnstable
Radio Club's Marcon; Anniversary event, keys the fuzz
box(240 Hz tone) while working MeW on 3555 kHz.
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Six meters attracted Quite a few o ff-Cape stations, shown
here being worked from KM1 CC b y Ben Richardson
WBICUA.

Services of the Nationa l
Seashore we re inval ua ble,
Doherty sa id, as was the
Nauset Regional Sc hool
Dist ri ct , wh ich provided
the building, a signal flag's
distance from the o rigina l
site .

The National Seashore
Visitor' s Center near the
operating site had on ex
hibit a work ing model o f
Marcon i's rota ry spark-gap
transmitter constructed by
Marconi hi stor ian Frank
Caswell W1A LT. O n view
al so. a decade-by-decade
showing of radio equip
ment, from an early co il
cou pler to a modern wee
inked paper read out
receiver, loaned by RCA
Clobcom, Inc. , in Cha t
ham. rolled back the ye ars
for t he hundred s t hat
vis ited dail y. Alan Curran
WA1WlE had the job of
putting it all toget her.

Caswe ll and members of
the Clu b explained other
exhibit s, incl ud ing pictures
and memorabilia from the
old site, and offered a sli de
show abou t the Marconi
station. And there wasout
door work, also.

To prevent the wh ite
fing er synd ro me so co m
mon to radio ho bbyists
during the winter, halya rds,
pullies, and poles had been
put in place du ring the

warm months of the sum
mer and fie ld-day tested.
Re work in g an d adj ust
ments co nt inued up to the
last minute with a c rew
dire cted b y W1 HWO .
Amateurs way ou t there
weren't ove rlooked e ither .

Worldw ide announc e
ment s w ent o u t on
amateur radio networks in
all modes, and the his
torian put the bits and
pieces together for those
who didn't know.

Ca swell obse rved that
Ma rconi's o ld stat io n had ,
at diffe rent times, call s of
CC and MCC. In commem
ora tio n, the FCC licensed
the stat ion KM1Cc. A com
mercial offs hoot o f Mar
coni's sta t io n , WCC in
Chatha m, hand les world
messages to ships at sea to
day . But what about the
o ld station?

Marconi ' s 30,OOO-Watt
t ransm itter rammed e lec
t ric spa rks sim ila r to light
ning ac ross an air gap. Each
time a spark jumped, an
e lectromagnetic wave radl
ated away a t 186,000 miles
per second and, at a bout
200 kHz, hu gged the Earth
pretty wel l. This latter
point astounded physicists
and engineers o f that t ime .
Short-int er val s p a rks
meant a dot, longer inter
val s a dash - very nearly a
con t inuous wave.

KM1CC, iso lated as it
was among the dunes, ex
pe rienced no difficu lty
with TV!. It would be easy
to conjecture that Mar
coni, too, had little dif
ficulty in that sense, since
t here weren ' t any TV sets
the n. Not so, according to
fo rmer Park Hi st o ri a n

;c-

Edison P. Lo hr. It seems the
stat ion coo k was afraid to
hang out the wash because
the damp c lo t hes lines ,
loaded with rf delivered
na sty bi te s.

There a lso were com
pla ints a t the time about
telep hone interfe re nce,
but no thing materia lized,
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RTTY Loop

,

l ohr sa id.
Lohr a lso reports t he

ante nna o f the first station
caused mutterings in the
local Cape com m u n ity .
Twenty 200-foot masts had
been planted in a circle in
the sand near the sea cliff
in South Wellflee t. Mar
coni wanted nothing but
sea water betwee n hi s high
wire and Poldhu.

But the Cape Codders
knew. and true to their
predi cti on s . a soo n-a-

from /»ge 20

ret urn from subroutine (RTS
($39]). The PIA is on SWTPC
port ti7 , which is $B01C. The
registers are thus at: $BOle
data directi on reg ister A;
$801 C-perlpheral register A;
$801 D-control regi st er A;
$801E-dala di rection register
B; $BOlE-peripheral register
8 ; $BOl F-con trol register B.

This program uses the B side
of the PIA. Other possibilities

Ham Help
I purchased a Aobyn Interna

t ional Mode l TAS·l00
23-channel CB (AM-SSB) for
conversion to 10 SSB. I have
not seen any arti cles on con
verting the TAS-1 00 to 10 SSB.
Has th is been done? We have
the receiver working wi th a
single crystal from lntema
tional which puts us on ten, but
the transmitter output is way
down-less than 1110 of a
Watt . We tried writing to Robyn
Internall ona l , Box 478 ,
Rockford Ml 49341 , for an
alignment instruction book,
but had no luck. Also, there are
no "Sams" books for this
transceiver. Does anyone have
any suggestions?

R.J. Doherty K1VV
RFD .1, 14 Pine St.

Sandwich MA 02563

I've been a subscriber to 73
since Its Incepti on and have
been sitting back enjoying
years of reading enjoyment. I
was disappo inted when the
magazine and the hobby turned
so drastically towards com
puters, microprocessors, etc. I
guess I yearn for the old days
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comin' nor/easter. simi lar
to the storm that whacked
KM1 CC January 19 and 20,
too k the pole s down. Mar
coni put up tour reinforced
wooden towers, a comp lex
o f wire radiators , a nd
transmitted the first wire
less me ssages ac ross the
Atlant ic.

l aunched by Ma rconio n
its historic mission in 1903,
the station lasted until
191 7, whe n it had to be
aba ndoned because of the

can be worked out as long as
the hardware is properly con
figured and initialization
rou tines are modified appro
pri ate ly.

Be bo ld in adjusting the
value of the delay constant if
you have a different c lock fre
quency. Don't starl by 480, 481 ,
482, etc., but by 480, 490, 4AO,
etc., or more. When you get it
within $10or $20, then start fi ne
tuning. Owners of the " fast"
MP·A2 CPU boards can expect

of home brewing . Frankl y, I
have galien bitten, but only
slightly- and t here l ies the
problem. I have acquired a
Vlatron 21 data terminal. They
were sold locally by Meshna in
Lynn, Mass.; you had the ad In
73 a few years back.

I can get the thing to light up
and print, but that's about as
far as I can reason it out . I can't
find anyone who has a manual
or any information on the unl !.1
understand Ma Bell used them
here in the MA area. Can any
one give me some help on this
un it?

Lou Venturell1 WA1NIX
64 Cross St.

Quincy MA 02169

We are in the process of
reest ab lishing the Auburn
University Amateur Radio Club
after a four year period of Inac
tlvlty. There is no equipment
left over from the orevroua
clubs here, and we will be start
ing from scratch in rebui lding.

We would like to know if
anyone who attended Auburn
and has knowledge of the
club's activities in past years

crumbling cliff and t he
sea 's steady in land march .

Today, a visit to Marconi
Beach shows only ha l f the
land of the o rig ina l site re
m aining. A few t im bers, ce
m ent anchors, and iron
hardware p oke from t he
sand in silen t rem inder o f
pioneer rad io ' s gian t step .

The Barns tab le Radio
Club operators and guests
were o n the air at the site
often 24 hours a day during
M arco n i Week , p romising

a number around $600, depend
ing on their Indivi dual clock.
Since the MITS 680 has a
slower 500-kHz clock, I would
expect the value to be reduced.
I have not heard from anyone
using such a machine, trow
ever.

Final ly, we have found that
some fast terminals appear to
generate erro rs, as they put the
data out and return, stili during
the last half of the fifth data
pulse. It has become advisable
to ensure that we are In the
STOP pulse before starti ng to
send anything to the terminal.
Addition of a line, "00725 BSA
MSEC10" , will accomplish that

could contact us.
Robert A_Alexander WA4RRN

President, AUARC
James E. Fay UnIon

Auburn University
Auburn AL 38830

I need a simple modification
for the Kenwood TR-7400A 2
meter rig in order to receive the
nation al Civil Air Patrol
repeater frequency of 148.15
MHz. (I can transmit by setting
the dial at 144.500 and using a
-600 offset to give an output
frequency of 143.90, which Is
the repeat er input frequ ency.) I
have cont acted Kenwood and
they cannot help me.

George E. Taylor WA4GUW
209 Lakeshore Drive

Muscle Shoals At 35680

Anyone who has converted
an Ataroo 1025-B AM CB is re
quest ed t o contact m e.
Speci fi cs , directions, and
schematics would be appre
ciated .
Frederick Bartolomei WD6PCB

19442 Rockport Drive
Roseville MI 48066

I would like to contact any
amateur who is using a com
puter for Morse or RTTY, to ex
change ideas and information.

D unc an Kream er W1 G AY,
the QSl manager, a busy
t im e . Cas well was
KM 1CC's fi rst rad io con
tact o n t he 14th and it s last
o n Sunday the 22nd.

Marconi' s early p ioneer
ing m ade instant com
municat ions t o the world 's
farthest corner no t o nly
possib le, but practic al. The
Barn st abl e Ra d io C lub
opera ted 'CC once again as
thei r way of saying thanks
75 yea rs later . •

delay. Of course, the program
needs to be reassembled fol
lowi ng that inserti on.

An updated source listing, ln
eluding the line added above, is
avail able for the cost of copy
ing. Please send one dollar and
a business-sized SASE to me at
the above address. Be sure to
enclose a note to tell me what
you want. You have no Idea how
frustrat ing it is to get money
and an envelope wi th no ex
planations.

More excitement next month
and yes to the many ques
tions-additional procrems are
in the works.

Also, I'd like to contact anyone
In terested in compu ter-to
computer communications on
the HF bands (SUch as program
exchanges or 24-hour traffic
nets on RnY).

Barry W, Polley
6619 Southpolnt
Dallas IX 75248

I need an instruction manual
with schematic for the Tek
tronix 535A oscilloscope.

If anyone has a manual
which is not lor sate, I will pay
for copying the manual and all
postage. Any help along th is
line wlll be greatl y appreciated.

Henry R. Leggette WB4MNW
1555 Galveston ST,
Memphis TN 38114

I need a schematic for the
surplus BC-348R model mili
tary receiver.! also need advice
regarding the installation of a
product detector in the same
rad io.

Paul J. Uhlig, M.D. KIMD
1342 Estate Ct.

Wichita KS 67208

I am interested in contactrnc
a ham in this area.

Albin J. Gietzen K3TUC
606 N. Ohio Ave

Gaylord MI 4973!
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See them at selected dealers or write for more Information.
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Good News!
easy autoranging for your counter

Fig. 1. Range-switching circuit.
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Ted Lassagne
11853 Monte Ct.
Cupertino CA 950/4

The frequency counter
on your bench is a

handy and usefu l instru
ment. But unless it's a high
priced one, you most likely
have to operate the range
switc h by hand . Addi ng
automatic range switch ing,
or " a u t o ra ng in g," c a n
make that counter muc h
more convenient to use.
The good new s is that it
can be done with just a
handfu l of pa rts.

P S I RSO

RSI'RSO GATE D,SP LAyDUHTION

00 , SEC o, ..~
c r 100 ..S m "
<0 IO .. S 0"" . ~

" ,., ~~ ..x ,

I origina lly started out to
improve the range switch
in my home-brew ve rs ion
of the popu lar K20AW
counter. The idea was to
replace t he two-position
range switch with a fou r
pos ition switch and elim
inate the switc h fl ippin g
necessary to get five-dig it
readings in the range be
tween 100 k Hz and 10
M Hz.

The K20AW cou nter
range switch uses a scheme
ca lled dc switc hing. Tha t
is, the switc h on t he panel
control s only de vo ltages
to gates w hich actua lly

GATE IAU' GA TE THRU
INv ERTER I

,
.. ..

ua ""' ,

" I' .-
~

se lect the time base fre 
quencies . The hig h fre 
quencies a re kept away
fro m the pane l where they
m ight ca use a " no isy"
situat ion .

Keeping the dc switc h
ing seemed like a good
idea , so I pu t toget her the
circ uit shown in Fig. 1. The
circu it uses a 74153 data
selector/mul t ip lexer (U1 )
to select the ti me base fre
quency and a 74145 (U2) to
ind icate the range by posi
t ioning t he decimal po int
on th e di splay . Because the
74153 has two se ct io ns , it
c a n be use d as a two-pole
" sw it c h ." The K20AW
cou nter control c irc u its
use two timebase inputs, so
both sections of the 74153
a re used he re . Only one of
t he se c t io ns wo uld be
ne cessa ry in most other
types of t imebase ci rc uits.
The time base inputs to Ul
(pins 3-6 and 10-13) come
from t he counter's time
ba se divi de r, w hi c h is
usually a st ring of 7490s.
The con trol lines la be led
RSO a nd RSl were con
nected to a two-pole , fou r
p o siti o n ro t a ry sw itch
wi red to supply t he proper

de voltages . The gate dura
t io n a nd the deci ma l point
for each setti ng are show n
in Fig. 1 . The d isp la y always
re ads in kHz , so no range
indicato r li ght s other t ha n
t he de c ima l point are
ne ce ssa ry.

After wi ring up this ci r
cu it and getting it working,
the next logical ste p was to
try to make the switc h
operate itself -that is, to
add " a uto ra ng ing"- p ro
vided that not too ma ny
lCs were requ ired .

Now, the logic that you
use to operate a ra nge
sw it c h m anua lly on a
co unte r is no t too co m
plicated . When the over
f low Iight goes on, you
switch to a sho rter gate
period . When the left-hand
digit (as you face t he
di splay) is zero, yo u use a
lo nger gate period, unl e ss
it is a lready set fo r the max
im um length . To put this
log ic into ci rcuit form, we
nee d a two-bit counte r to
contro l Ul a nd U2, a nd
signa ls to let us know (1)
when t he ove rf low light
goes on , and (2) when there
is a zero in the left-hand
d igit.
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left-hand digit lo w and
tying RBI of each of the
other dig its to RBO of the
d igit to its left, all leading
zeroes can be blanked .

This poses one prob lem
for a display with a moving
decimal poin t . We don't
want any blanks after the
deci mal po int. The circui t
of Fig. 3 provides the kind
of display we want. The
second and th ird digits
from t he right a re
"unblanked" if t he decima l
po int is to their left o r i f
any digits to the ir left are
on. U6 handles the logic for
this. The left-hand d igit
(RBI4) is ti ed to t he
overflow f li p -fl o p to
eli minate blanking when

Connection Pin Of
1 kHz 11 IC26
100 Hz 11 IC27
10 Hz 11 IC28
1 H, 11 IC29
Gale 1 IC33a
Aux Gate 4-5 tC32b

A output high ct r 12 IC18
Reset B Coil. 05
Strobe Coil. 0 4
Nc tlow a IC21

RBI4 5 lC20
RB04 4 IC20
RBI3 5 IC17
RB03 4 IC17
RB12 5 IC14
RB02 4 IC14
RBI1 5 IC1 1
RBm 5 rce

Fig . 2

Fig. 1

Fig . 3

don't. I t' s more useful to
have them as sep arate con
trols.

One o ther change was
made to the coun ter to add
a " touc h of class" and
mak e the d isp lay more
readable. The 7447 seven
segment decoder has a
bui lt-in feat ure to blank
lead ing zeroes . There are
two pins, ca l led RBI (for
Ripple Bla nk ing Inp ut) and
RBO (for Ripple Blank ing
Outpu t ). If RBI is held low,
a zero digit w i ll be blanked
out. If RBI is open o r high,
a zero d igit wi ll not be
blanked . W hen a zero gets
blanked , RBO for t hat digit
is low; otherwise it is high.
So, by holding RBI of the

Table 1. Connections to K20AW counrer (73, Ju ly, 1972).
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Fig. 2. Autoranging contro l circuits.

A OUT
HIOH C

puts of US are high (i.e .. t he
gate per iod is 1 second ),
the pul se has no effect .

The overf low detec t ion
circu it use s U3d and U4b.
The NOHOW (high if no
overf low) signal is from the
Q output of the overf low
latch (p in 8 of IC21 A in t he
K20 AW counte r), and is
low when overflow has oc
curr ed . The strobe pulse
gates a negat ive pu lse to
the C (clear) inpu ts of US,
caus ing the shortest gate
per iod (1 ms) to be selected.

Select ion of either the
m an u al o r auto rang ing
mode is done w it h an SPOT
sw itc h. In the " manual"
posit ion, the output of U4b
is held low , keeping the
clea r input s of US low,
causing both Q outputs to
remain low . The pane l
swi tch voltages are gated
t hrough U4c and U4d (in
verted) and control the
range select ion ci rc uit ry of
Fig. 1. In the " au to ranging"
position, all t he pa ne l
switch outputs are held at
zero volt s, which causes
U4c and U4d to gate US's
Q outputs (inverted), w hich
t hen cont ro l t he range
selection circuits. In add i
tion, U4b acts as an invert
ing gate for t he st robed
overf low signal. If you are
tempted to combine t he
autorange/manual switc h
wit h the range sw i t c h,

The overflow is the easy
one - there is an overflow
latch already in p ract ically
al l counter circuits. Detect
ing a zero in the left-hand
digit is a litt le more of a
problem . The cheapest
way seemed to be an R-$
f lip-flop (made from two
gates of a 7402) connected
to the " A" output of the
7490 cou nter for that dig it.
The R-$ flip-f lop wi ll latch
high if the " A" output ever
goes high in a count pe riod,
which means that t here is
not a zero in that digit.
After every count per iod,
we reset the R-$ fli p-fl op
using the cou nter reset
pu lse.

For the two-bit counter,
we use a 7473 wi red to stop
on the cou nt wh ich repre
sents the longest t imebase
interval (one second). It
looks l ike we wou ld need
an up/down counter here,
but we can avoid th is kind
of complication by being a
bit devious on the logic. In
stead of counting down
one count when the gate
period needs to be short
ened , we merely reset to
the shorte st gate pe riod
and let it count up two
c o u n ts. On th e th re e
sho rtest gate per iods, the
ran ge switchi ng is done
every tenth of a second, so
this sim pl if ied logic takes
on ly two tenthsof a second
longer , and keep s the
number of ICs down .

The autoranging cont ro l
circu its are show n in Fig. 2.
U3a and U3b are the R-S
flip-flop whi ch detects the
zero/non-zero condit ion in
the left-hand digit. At the
start of each count per iod,
the posit ive reset pulse sets
the output of U3b low .
Dur ing the count period,
anv positive input to U3a
sets its output low and the
output of U3b high. If the
ef t -hand d igit is ze ro, the
output of U3b w ill stay
ow, and w hen the counter
.trobe pulse arr ives at U4a,
I posit ive pul se will cause
:he count on US to ad 
vance, result ing in a longer
rate period. If both Q out-





NOW STOCKING THE INCREDIBLES

• Twenty Memory Channels
• Memory Scanner
• Band Scanner
• Two Priority Channels
• Memory Channel Monitor
• Bargain Price: $549

EDGECOM SYSTEM 3000A

• Ten Memory Channels
• Band Scanner
• Any Transmitter Offset
• Full Coverage
• Small/Light Weight
• Only $439

EDGECOM FMS·25

Both of these outstanding 2m FM transceivers offer you an unbelievable receiver, 25 Watts
of power (adjustable), and advanced microcomputer-controlled frequency synthesizer,
electronic push-button tuning. any transmitter offset and a FULL TWO-YEAR WARRANTY.
Call . write or come in and compare for yourself. Find out why the Edgecom SYSTEM 3000A
and FMS·25 are called the incredibles.

Hwy. 475 Trenton , Kentucky 42286

502·886·4534
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Mighty Mods for the 8205
- more power and convenience

Photos by James R. Allison WA4KIL

SCllH .. >'<Il U G£ TO POl

Fig. 1. Two levels of sc reen voltage -switch selected.

Robrrt H. Wolke'r K4FK
400 TivQIi A ve.
Coral Gables FL J314J

James R. A llisun WA4KIL
/4 VerukuaAve.
Coral CHJbles FL 33134

W hat! Buy a t ransceiv
er? No way! My re

a ction was s ho rt and
d efinit ive-sounding when
one of the loca ls suggested
th at a ne w so lid-s ta te
tr ansce iver m ig ht he a
logical replacement fo r my
aging Co ll ins S/U ne_ True.
the S/line had caused me a
great dea l of tro uble ove r
the past seve ra l yea rs a nd I
had been conside ri ng a re
placement. but a trans
ceiver? While it's intu itive
ly clea r that a transceiver is
perfect ly adequa te. pe r
haps even de sirable , for
ro utine SSB operat ion, I
use SSB about six times a
year. I greatly prefer CW
and RTTY, and we a ll know

O/IIG'U l WI" (
IlU. o~ £O r llo..
POl SUPPUH l OW
sClln .. ~OlUGE

that a transceiver lacks the
flexibility requ ired by the
se r io u s use r of t hose
modes .

Nevertheless, within two
weeks of fir st usi ng the
Kenwood TS-820S, I had
purchased o ne, a long wit h
th e compa nion VFO-820
and the YC -88C SOO-Hz
c rys t a l filte r. O bv iously,
the rig had impre ssed me !

Many o perating hou rs
a nd severa l mod ifications
la ter , r a m ex t re me ly
pleased with th e rig. But
our init ial encounter was
rather tempestuous . When
I fi rst fi red it up , the
TS-820S rece ive r section
was intermi tten t and the
tr ansmitter sec t io n was in
ope ra t ive . Severa l of t he
inte rnal connectors had
vibrated loose from the ci r
cu it boards during sh ip
ping. Reconnect ing them
and then sea t ing all of the
remaining connec tors with
a sma ll-bladed sc re wdrive r
effected the needed repair.

After severa l weeks of

use, I had a pretty clea r im
pre ssio n of the TS-820$. It
pro ved to be a n exce llent
SSB rig . I co uld think o f no
necessar y impro vements
for that mode. It pu t out ex
cellent CW and RTTY sig
nals as well. But even with
th e o ut boa rd VFO-820 and
digital re adout, it lacked
a n easy method of ze ro
beating a give n frequency.
It can be done, often very
acc urately, using the dig
ita I read ou t, but I found
thi s to be both slow a nd
psycholog ical ly unsett ling.
I like to hea r the actual
note rather than see the
d isplayed diffe rence be
tween tran smi tter a nd
receiver frequency, eve n
though t he la tte r is poten
tially more accu rate.

Ha v i n g become ac
customed to the 25Q-Hz
c rysta l filter in the Coll ins
755-3, th e s OO-Hz fil te r in
the TS-820S seemed wider
than the proverbial barn
door . Additionally, the Col
lins t unable bfo a llowed
ce nteri ng a signal in t he
filter passband . O n the
TS-8205. the signa l is off on
the skirt of the filte r, mak
ing the exact point of zero
beat d iffic ult to fin d .

I preferre d the trans
m itt er sec tio n of t he
TS-820S to my 325-1 . I
wanted to keep my 755-3.

however, and modify the
TS-820S for its role of main
transmitter and auxilia ry
rece iver.

The fol lowing modi fica
tions have proven reliable.
easy to install . and . for me,
they greatly he ighten the
pleasu re of usi ng the rig.
Whil e m o st o perato rs
probab ly won't want, o r
need . to install them all ,
there is something here for
every taste:
• Inc reased power output
• Switc h-se le cted ba nd
pass in bo th the CW and
FSK modes without reset
ting the mode switch
• Complete control of an
outboard rece iver
• Lo w-l evel spo t signa l fo r
us e with an outboard
receiver
e Swuc h-s ete cte d FSK
shift for RTTY
. " Ke y-Io c k" switch to
e limi nate t he ne ed fo r
sho rt ing the CW ke y during
tune-up

Each modifi cation ca n
be installed independently
wit h the exception of the
cont ro l of an ou t board
receive r and the low-l eve l
spo tti ng signa l. These two
use a common single relay.

Before tearing into you r
new TS-820S. you need to
give some thought as to
where you want to place
some extra switches. Each
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Fig. 2. The T5-8205 viewed upside down with the front
panel toward the bottom of the photograph. The
screwdriver blade points out a convenient spot to break
into the wiring harness for the selectabfe bandpass
modifica tion . The bundle of wires toward the lower feft
will eventuaffy connect to the control panel.

modif ication will requ ire a
miniature togg le switch to
ope rate it. The re are
already twenty-nine front
panel controls, so even if
you are willing, the front
panel is definite ly not the
spot!

WA4Kl l uses his 820 as a
portab le and carries it back
and for th to his weekend
home in th e Florida Keys .
He d idn ' t need all t he
m od if ic ations , ju st the
se lectab le filte rs and FSK
sh ift, so he found the re ar
panel to be a convenient
location for his two
switc hes.

At K4FK, no portable or
mobile operation was con
templated, so I mounted
fou r switches on an alumi
num bracket that is sus
pend ed under the front
panel. I used the fron t
sc rews whic h fasten t he
bottom hal f of the case to
ho ld the bracket in pos i
tion . All leads going to the
switches exit from the
transceiver through the ex
isting round hole in the bot
tom half of the case.

Othe r possibilities
would be to mount the
switches in a complete ly
se pa rate p an e l or to
moun t t he m toward t he
fron t of the upper half of
t he case. I wo uld avo id the
latter poss ibil ity because,
as ide from t he ne cessity of
dri lling holes in t he case,
this arrangement places
the switches in a rather in
convenient location for
use.

Increased Power Output
Who cou ldn't use just a

few more Watts o utput? I
l a ve exper ime nted wi th
.hree app roac hes to this.
Ihe eas iest p lace to sta rt is
vi t h you r ac line voltage .
I he TS-820S power o utput
s directly re la ted to the
' s t iff n e ss" of the ac
.o u rce . One test trans
.e ive r put out 85 Watts at
14 MHz with 114 V ac and
100 Watts when the line
.oltage was ra ised to 120 .
f your line vo ltage is low ,
'au m ight consider run-

ning your transceiver fro m
a va riac o r a utot ra ns
fo rmer to keep t he ac line
voltage up a rou nd 120 .

The second method of
ra is ing the power output
was accide ntally dis 
covered. Being ra t her con
se rvative , t h is is the
method I have opted to re
tai n in my 820. l ate one
eve ning, R6 o n the rec
tifier unit o pened com
p letel y . The sc he m a tic
shows this to be a 47o-0 hm
re sistor, while the o ne in
my unit was marked 4700
Ohms. I lacked a replace
ment and installed a
jumper across the open
res istor to get t he rig back
in operation. This raised
t he scree n vo ltage t o
aro und 230 vo lts, allo wing
me to load t he fina l to be
twee n 230 and 250 mA. The
powe r o utp ut runs from
100 to 11S Wa tts a t 14
MHz .

While this modification
raises the screen voltage
on the 12BY7A driver tube
as well . I have encountered
no problems with over
heating, instability , o r
premature component fail
ure in ei t her the drive r o r
the fin al stages.

How about a few more
Wa tt s? The sc ree ns of the
fina ls a re fe d from t he in
te rnal 21o-volt supp ly. By
prov iding a toggle switc h
to connect them to the
300-volt supply instead,
you can rarse your power
output to between 120 and
140 Watts at 14 MHz,
depending on the ac li ne
vo ltage.

Fi g . 1 depicts t h is
mod ifica tio n . You wi ll
ne ed to di sconnect the
sc reen vo ltage source a t
P02 on the final unit and
run t his lead to o ne side of
an SPOT switch. The switch
will a llow you to se lect
either 210 or 300 volts for
the screens. Connect the
switch's common to P0 2.
The other side of the
switch will go to the
3OQ-volt supp ly. Termina l
300A o n the rectif ier unit is
a good so urce.

e•
•
•

The idl ing curre nt o n the
fina l tubes wi ll run con
side rably higher with the
inc reased screen vo ltage,
so it will be necessary to
make one other change to
allow the idling current to
be set at its normal level.
Short out resistor R25 on
the rf unit . It is the 1 2k
resistor lo cated a t the top
o f t he board nea r the sec
o nd connector. A so lde r
bridge acro ss th e back of
the boa rd d oe s the job
nice ly and can be eas ily
re moved if desi red .

Readj ust your idli ng cur
rent fo r 50 to 60 rnA and
you 're ready to go. You can
now load your TS-820S to
between 275 and 300 rnA
of plate current, re a liz ing
great ly inc reased output
power. The d rive may have
to be run a litt le higher as
will bot h the mike gai n a nd
t he com press ion. The rIg
has ple nty o f reserve to
ha ndle th is, however.

You wi ll no t ic e tha t
when you operate usi ng
the nor mal zto-vo lt screen
supply, t he increased bias
will drop your idling cur
re nt to app roximately 20
rnA. Experimentation has
indica ted t ha t this pro
duces no not iceab le di stor
t ion o r o t he r opera t ing

d ifficu lties d esp ite mo ving
the finals into a region
somewhere in between
Class AB2 and Class B.

I discontinued using this
approach because of the
noticeable increase in
operating temperature . No
difficulties were experi
enced, but t hen 1 only ran
the rig for a few days in th is
configu ratio n.

Wi t h ei t her of these a p
proac hes to ra ising th e
sc reen voltage, placing th e
mode sw itc h in the FSK o r
tune posit ion will cont inue
to d rop the sc reen voltage
to normal levels fo r that
mode. Thus, you will prob
ably want to leave your
screen switch in the
300-volt position most of
t he time.

Switch-Selected Bandpass
on Receive for Bolh CW
and RTTY

Wit hou t the o ptional
YG ·88C SO D- Hz crysta l
fil ter, the TS-820 S prov ides
a bandwidt h of 2400 Hz for
SSB and FSK and an
16OQ-Hz bandpass for CWo
These are automatica lly
se lected by the m o d e
switc h. With the opt ional
fi lter install ed, t he mode
sw itc h au t om a ti c all y
selects bandwidths of 2400
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Fig. 3. Swi tch-selec ted bandpass In the CW and FSK
m odes.

Fig. 4. This switching arrangement a/fows transmission of
either 170- or 850-Hz shift for RTTY use.

Th is protot ype co ntrol panel was silver with black lettering. Future versio ns will be black
anodized, with wh ite photoengraved lettering.

Low-Level Spotti ng Signal
and Control o f an Out
board Receiver

I have a lways marveled
that while so me t ransceiv-

nector and retain it in case
yo u eve r want to retur n the
rig to st o c k co nd it io n .
So lder three lead s to the
ci rc uit boa rd pads asso
ciated with the co nnec tor.
You can now se lect either
shift by using your switc h
to short either of the o uter
pads to the inne r pad. Fig. 4
depicts this modification .

Key-lock Switch
Whe n a key is plugged

into the TS-820S for CW
operatio n, you cannot tune
up the final ampli fie r stage
without closing the key . If
your bug or keyer lacks
so m e method of being
sho rted. tune-ups can be
rather irritat ing, as onl y
one hand is free to ad just
the final co nt ro ls unless
you remove the CW key
pl ug from the transceiver .
Fig. 5 shows t he addition of
a key-l ock swit ch whi ch
will all ow you to lock you r
transce ive r in the transmit
mode .

Simply ground the hot
s id e of your key jack
through an SPST switc h.
The hot side of the key jack
is the side wh ich is farthest
above ground . This modifi
cation will have no effect
whatsoever when the re is
no plu g in the key jack, no r
will it operate unl ess the
VOX is t urned o n o r t he
send/tee swi tc h is in th e
send position. This way,
even when the switch is
brought out to the fron t of
the rig, there is little danger
of inadvertently keying up
the final s.

t he swi tch will se lect e ither
2400- o r 500-Hz band pass.

Switch-Selected Shifts for
_TTY

The TS-820S ha s proven
to be an excellent RTTY rig.
It has the limitation , how
ever, of only being able to
transmit one shift unless an
internal co nnec to r is physi
cally moved . Another
SPOT switch can easily be
used to give you t he option
o f t rans mitt ing e ithe r of
two shift s at wi ll. From the
factory, the 820 is set to
give either a 170- or 8So-Hz
shift , but this is easily read
justed , sho u ld the need
arise .

Locate the FSK connec
tor on the back of the ca r
rier unit. Remove the con-

The sc rewd river b lade in
Fig. 2 shows one conve
nient spo t to break into the
ha rness .

Seve r the gray and the
pu rple leads . Solde r each
gray to the matchi ng pu r
ple as indicated in Fig. 3.
Ea ch pair o f gray and pur
pi e leads will attach to op
posite poles of an SPOT
switch. Splice the switc h's
co mmo n into t he green
lead .

Reinstall connector IF2
in posit ion "8" (clo se st to
the lo ng connector), The
mode switch wi ll now con
tinue to select 24oo-Hz
bandpass in either o f the
SSB po sitions. In the CW
po sition , the added SPOT
switc h will se lec t either
l 8()()' or 5()()'Hz bandpass .
And, in the FSK posit ion ,

Hz for SS B, 500 Hz for CW,
a nd e ithe r 2400 o r 500 Hz
fo r RTTY. The la tte r is
determined by the place
ment of an internal co n
nector at the time the filter
is installed . This modifica
tion will allow you much
greate r flexibility in se lect
ing your bandpa ss when
the mode switch is in either
the CW o r the FSK position.

To begin, locate co r mec
tor IF2 on the lower section
of the i-f unit. Three co lo r
coded leads attach to th is
connec tor: one green, one
purple , and o ne gray . De
pending on where you plan
to br ing o ut your three
leads for th is modificat ion ,
yo u ma y need to remove
some of the tie-wraps o n
the wir ing harness whi ch
runs alongside the i-f unit.
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connecto r. Add itio nally ,
pin 10 of your added 4PDT
relay would have to remain
ungrounded.

I retained a rathe r clever
ide a which Kenwood incor
porates into the 15-8205 .
When the screen grid
switch is in the off position ,
not only is the screen volt
age disconnected from the
fi nal tubes, but negative
b ias is ap plied to th e

•
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thei r muti ng contacts to be
grounded for operation
and ungrounded for
mute, but many receivers
mute in exactly the op
posite fash ion from the
S/li ne . Thi s type of
receiver could probab ly be
hand led by adding you r
own lead to the normally
open contacts o f Rl·2
rather t han using the gray
lead from t he tran sverter

Fig. 6. Complete schematic for the control of an outboard
receiver. Lo w-le ve l spotting is included. The rete v is a Pot
ter and Brum field R10-E1 ·X4-V185 4PD T wi th 12 Vde coil.
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the final amplifier

o

If your 820 gets carried around much, the rear panel may be a good place to add your
switches. The upper toggle switch next to the RTTY key jack selects the CW and FSK
bandpass. The lower one, next to the transverter connector, selects 170- or 850-Hz FSK
shift.
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TS-820S c hassis. It is
sa ndwiched in between the
marker unit, two wiring
ha rnesses, and the metal
shield ing whic h su rrou nds
the rect ifier un it. If mobile
opera tio n is a nticipated, a
d rop of epoxy cement will
hold the relay firmly in
place. At K4FK, the relay is
seated tight ly enough
when sa ndwic hed int o
pos ition th at no addi t iona l
mounting is necessa ry. Fig.
6 shows the complete sche
matic for this modifica
tion .

The outboard receiver's
antenna connection goes
dire ctly to the TS-820S
tr an sve rtet-in jack . It s
mu ting connection goes to
the 15-8205 transverter-out
jack. I disconnected the
gray lead at pin 8 of the
transve rte r connector and
ran it to the added rel ay fo r
use as t he muting cont rol
for t he. Co llins 755·3. The
S/line receivers re q u ire

Fig. 5. Key-lock switch allows tuning
without shorting the CW key.

ers make provision for the
control of outboard receiv
ers, few are equipped to
gene rate a low-level spot
t ing signa l fo r use with
such a recei ver. The addi
tion of this feature is the
most extensive modifica
tion I have made to the TS
820S . For me, it has been
one of the mos t usefu l and
important.

I made the assumption
that an ope rato r who
wanted to use an outboard
HF rece iver fo r added flexi
bi lity pro bably wouldn' t be
using o ne of the Ke nwood
VHF transverters. Accord
ingly, I used the t ra nsverte r
connector and one of the
transverter phone jacks in
this modification . The
t rensverter-m jack remains
unc hanged, so th is mod i
ficat ion in no way affects
your ability to ca librate the
counter.

To accomplish both out
board rece ive r control and
low- leve l spott ing, fou r
things must be done :
1. The outboard recei ve r
must be muted while trans
mitting, but unmuted dur
ing re ce ive and spot.
2. The TS-820S transmitter
sect ion must be brought up
with the fi nals inoperati ve
d uring spot.
3. The outboard rece iver
must be connected to the
antenna in such a manner
that it can never be con
nected to the transmitter
sect ion's rf o utput.
4. Both th e CW key jack
and the push-to-ta lk line
must be grounded du ring
spot .

All of these were accom
plis hed through the use of
a Potter and Brumfiel d
R1G-E1-X4-V185 rel ay. This
is a 4PDT re lay with a
12-volt de coil. The la st
photo shows it nest led in
the underside of t he
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The T5-8205 upside down with the rear panel toward the bottom of the photograph. The
4PDT Potter and Brumfield R1 Q.fl·X4-V185 relay (center) f its as though Kenwood intend
ed it to go there. The soldered connections on the circuit board next to the counter(upper
center) are for the FSK shift modification. Also shown is the jumper across the open
4700-0hm resistor on the rectif ier unit (lower Jef t).

• •
screens. By retai ning this
featu re, the spot signa l will
be m ore th an st ron g
e nough for use with a lo cal
o u t boa rd receiver , but
a tt e nua ted e nough t hat
others won't hea r you zero
be a t.

The Kenwood T5-8205 is
a generall y sat is fying rig to
own and o pe rate. It seems
we ll cons tructed and has
proved to be re liable , With
the add ition of these few
sim p le mo d ification s, it
has become a truly ver
sa t ile compan io n wh ich
should provide ma ny ho urs
of plea sure .

I have not a ttempted the
modification o f any o ther
Kenwood gear, but accord
ing to the T5-8205 Opera
tion Manual , the fa ctory
installed d igital read out is
the o nly differe nce be
tween the T5-820 and the
T5-8205. It seems likely,
ther ef ore , t h a t th e se
modifica t ions should a p
ply d irec tl y to both ver
sions. •
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Now get general purpose com puter fleXIbility 10f less than the cost
01 dedicated gear serving the same lunction. The versatile PET
2001 compul er together wIth the M,crotfomcs ....-e65 Ham Interface
and included programs can auto mate your station. Whether you
run CWo r Rny . you can use th e PET CRT and keyboard 10 receive.
display and transmit lexl using you r ell isting equipment.

We're so sure you 'll l ind tt us combination indispensable that we
otter a t o-day money back guarantee, II you don' t l ike it . send it
nace lor a lull relund

Here's wh at IhlS powerlu l commn atron can do l or you :

• Costs you only $899.00 d ..
• Morse code speed Iro m 1 to 100 WPM ~=--_
• CW reception speed adjusted by lhe PET ~ ......... '
• Store canned messages (e.g., call letters)
• Morse code tramer program included
• Anaches to speaker terminals and yo ur b ug
• Allaches to FSK or AFSK for RTTY transmission
• Recei ves RTTY at 60. 66 . 75. 100 Baudot WPM
• Future stow-seen applicatio ns possible
• Th e PET can serve countless other eocnceuces

This is a complele package. You get a PET 200 1 microcomputer
with 8K RAM, 14K ROM With BASIC. 73 key keyboard, 9" CRT
momtor, cassette tape deck, and lou r expansion interfaces - Irs
ready 10 go . Add 10 this the Microtro nics M·65 Ham Inlerlace ancl
you 've got a scc msncetee communications system , No extra
power supphes are reconec. Tak e It out 01 the boll . p lug it in ancl
you are read y to add a new line 10 your C OO.

CALL 1-800- 521-1534
NCE/Compumart 1250 N. Main st.. Dept 7398

N9 P.O. Box 8610 Ann Arbor, Mi . 48107 (313) 994-4445

FT-227 "MEMORIZER"
OWNERS SCANNER KIT

• Selectable sweep width (up to full band)
• Scans only the portion of band you select
• Scans at the rate of 200 kHz per second
• Switch modification on mike allows you

to scan past, or lock on, any occupied fre
quency

• Complete kit with detailed instructions
• lnstalts inside rig ; no obtrusive external

connections
• Rig can easily be returned to orig inal con

dition whenever desired
• Scans to preset limits and reverses
• Automatic bypass of locked frequency in

3 Y2~ seconds unless you press lock-on
switch Kit $34.95

Pre·assemb led and tested $54

Add $1 .50 Postage & hand l ing



IF YOU HAVEN'T USED
EDGECOM EQUIPMENT,

YOU JUST HAVEN'T LIVED

SYSTEM 3000A

.20 Memory Channels
• Any Transmitter Offset
• Memory Scanner
• Band Scanner
• Two Priority Channels
• Memory Channel Monitoring
• Only $549

,...... ..... ....---
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FMS·25

• Ten Memory Channels
• Band Scanner
• Any Transmitter Offset
• Full Coverage
• Low Price: $439

Both the System 3000A and FMS·25 provide you with an extraordinary receiver (five-pole front
end, ten-pole IF), 25 Watts of output power, advanced PLL synthesizer with electronic push
button tuning, small size, light weight and a full TWO-YEAR WARRANTY. Call, wri te or visit us
for more information on these incredible 2m transceivers from Edgecom. It's time you really
started to live.

VHF
COMMUNICATIONS vta

915 N, MAIN ST. JAMESTOWN NEW YORK 14701
[716} 664,6345
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R. C. Cable WA6T LK
52188 E. N ugget
Beale CA 95903

Improving Heath's HT

- a hal f-dozen swell mods

carried out while the kit was
under construction.

The firs t change consisted
of installi ng a BNC-type
antenna co nnector in place of
the 5/ 16" threaded bushing
suppl ied. I used the Am
phenol K-79-106 connector
for this mod. I chose this par
ticular connector because it
has a slightly longer threaded
shank which allowed the
soldering eyelet to extend
into the case for easy sol
dering. Some care mUH be
exercised with thi s simple but
useful modification.

Unit ready for external PTT and private listening. Heath
microphone element hod been installed in the Motorola
housing to keep the system matched.
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A lthough it's an excel
len t two meter re

ceiver /t rans mi tter, the
Heath kit HW-2021 HT, I fe lt,
could be made far more ver
sat ile through the em ploy
ment of a few minor modifi
cations. This article will
describe some of th e many
modi fications possible with
this uni t. Listed are those
which I have perfo rmed on
my HT :
1. The insta llation of a
BN C-typ e ante nna connector
in place of the 5/16" th read
ed bushing.
2. The use of the ex ternal
antenna connector for an
ex t cr noll earp ho ne/spea ker
jack.
3. The use of RG- 174 co axial
cable for the rf lead and the
rerout ing of the wiring to get
rid of the rat's nest of inter
connec t ing wires between
case halves.
4. The installation of a push
to-talk (PTI) re lay.
5. The addition of a :!:GOO
k Hz crystal and crystal
switch.
6. The addition of extra heat
sinks to the rf transistors.

Some of these modifica
tions came about while
assembling the rig, others
from on-the-air usc, and still
others because of component
failures. I' ll start with the
first group - those cha nges

A problem arose, for me at
least, in that there is only half
of a hole in which to install
the connector. This, of
course, is due to the fact that
the connector and all of the
operating controls - channel
switch , squelch, and on /off/
volume - are mounted on the
centerline along the top of
the unit where the case
separates into two halves. The
solu tion I fo und was actually
a compromise. In place of the
loc k was her supp lied with the
co nnector, I installed the
largest flat washer I had in
my hardware stock that
would fit the threaded po r
tion of the connec tor snugly.
Thi s allo wed me to tight en
down the nut and Squeeze the
edge of the hole between the
washer and the flange on the
connector. However, upon
bearing d own on the nut to
get a secure insta llation , the
washe r cocked slightly
toward the to p of the unit.
This then prevented the case
fron t fro m being installed
properly. To get around this,
I used a fairly sharp pocket
knife to shave away a small
amount of the plastic case
along the inside edge of the
connector hole in the speak
er /mike half of the case. The
case is thermoplastic, and,
with a little trial and error, a
good fit of the two case
halves was possible.

Once this modification
had been accomplished, the
nex t one was logical - the
use of the external antenna
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Fig. 1. External speaker/earphone hookup using the external
antenna jock.
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Since one side of th e crystal
went to grou nd, o ne ho le was
drilled lust large enough for
the pin [ 0 fi t and the pin was
then soldered to the PC
board. I was ab le to do this
because the area in which the
crystal is installed is a fair ly
large ground pad and no extra
wiring was needed. The hole
for the o ther crystal pin was
enlarged to ensure the pin did
not come into contact with
the foil o n either side of the
board. To thi s pin was sol
dered a sho rt piece of small
gauge wi re which in turn was
routed up to the component
side of the board through a
small hole drilled for that
pur pose. Th is wi re was then
con nected to the new ±600
kHz switch.

After these changes were
m ade, I had two small
switches o n the lef t side of
the HT in place of the o ne
larger switch - o ne to select
simplex or offse t and the
o ther for either +600 kHz o r
-600 kHz. I chose to have the

the smaller replacements
fir mly and too shallow to
allow the case halves to be
mated with the switches in
place. The fir st prob lem was
solved by slid ing into the
spaces at each e nd of the
swi tch es small pieces of metal
cut from the shan ks of two
sma ll ground lugs. The second
problem was so lved by fil ing
the ho le larger. Being soft
ther mo plast ic, this took a
small amount of effor t, and
the bottom of the hole was
soon even with the PC board.
The tab o n the fron t half of
the case also had to be filed
down even with the case
edge. This took care of the
switch mounting problems.

Mounting the crystal came
next. Th is was no real pro b
lem at all, for, with the larger
original offset switch re
moved , adequate room was
gained to allow the crystal to
be moun ted next to th e new
switches. First, two small
holes were drilled through the
PC board fo r the crystal pins.

Fig. 2. Schematic of the o ffse t oscillator with the addition of
an 11.3 MHz crystal, giving a ±600kHz offset option.

The external microphone adopter mentioned in the text and
the 5PST switch aided to the battery charger boord. The
notched battery charger connector is plugged in, showing how
the notch keeps the switch from functioning during battery
charging,

cable at the time of assembl y.
This type of coax was also
used to co nnect th e BN C
co nnector to the circuit
boa rd. I found it far easier to
work with than that supplied
by Heath with no adverse
results.

T his bri ngs me to the next
group of modifications, tho se
which resulted from actual
use of the unit. The first was
the addition of a plus or
minus 600 kHz fu nct io n to
the HT. The crvstal supplied
with the un it al lows for on ly
a minus 600 kHz offse t of the
transmit freq uency. This Is
a cc ompli shed by pus hing
down the offset switch on th e
left side of the unit, By doing
this, you are selecting a 10.1
MHz crvstal and discon
nec ti ng the 10.7 MHz crystal
used for direc t or simplex
operation. By selecting this
10.1 MHz crystal, you are
lowering the offset oscillator
f requency b y 600 kHz. Th is
o scilla tor , in turn, suppl ies
one of th e two signals that go
to the transmitter mixer,
Q21 . If this frequency is
raised or lowered, th e trans
mitter frequency is raised or
lowered a like amoun L Thus,
to gain a plus 600 kHz offset,
an 11.3 MHz crystal is re
quired. These can be acqu ired
f rom any crystal manufac
turer for arou nd $10. But
how do you select one of
three crystals using a switch
having only two positions?

I d id th is by getti ng rid of
the switch. In place of the
offset switch provided with
the unit, I installed two SPOT
submi niature switches, Elec
trocra ft 35·202. Th ese
switches fi t nicely in to the
reta ining slo ts prov ided for
the original switch, but, as
usual, all was not well. I
found th e slo t for the o rigi nal
switch to be too long to ho ld

jack as an external speaker!
earphone jack. (See Fig. 1.)
This comes in handy when I
am using the unit, in conjunc
tion with a trun k-mounted
5/8 whip, as my mobile rig. I
can carryon a QSO or moni
tor the local repeaters with
out bothering the spouse with
the consta nt chi tchat and
squelch tails that fill the
Tovota. Of course, when
alone, I use the speaker
attached to the broadcast re
ceiver installed in the car.
Here I simpl y added two
wir es directly across the
vehicle's speaker, brought
them out to the app ropriate
length , and added a miniature
phone plug. No switching
between the broad cast re
ceiver and HT is employed,
and no adverse results have
been no ted.

Not uslng this jack for its
intended purpose added
greatly to the nex t change I
felt was in line. T his was the
reduction of the rat's nest of
wire that resulted when it
came time to mate the two
case halves. Originally, to
close the un it, a total of ten
sepa rate connect ions had to
be made. By elim inating the
external antenna jack fun c
tion from the fro nt side of
the case, four of these con
nections wer e removed. Al so,
'f you use miniatu re shielded
cable for the microphone
co nnections, no coax will be
connected to th e fron t side of
ne case. This results in a
.mall bundle of wires con
rec ting the case halves. This
nm dle, when laced together,
dves better access to the
ntemal workings of the un it
rnd makes it far easier to
eparat e and mate the two
ase halves. I, however, used
tG·174 coaxial cable fo r my
nike connectio ns, not having
ny small shielded aud io
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Fig, 4. Schematic of battery charger with the adapter actuated
SPST normotty-ooen switch connected across 0 304.

Fig. 3. The PTT schematic. The diode across the relay coil can
be any silicon diode, such as a TN45 7.

Overall view of most of th e changes. The BNe antenna
connector, tl«) new o ffset oscillator switches and crystal,
reduced tangle of interconnecting wires, the double heat sink
on Q26 (round black object in center) with the two aluminum
tubing heat sinks on Q24 and 25 to the left of Q26, and the
PTT relay to the right of Q26.
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switch toward the back of the
unit the simplex /offset swi tch
with the down po si tio n being
the offset position and up
bei ng for simplex . The front
switch then became the ±600
kHz s witch , with the +600
kHz being the up position
a nd the -600 kHz being the
down position. The hookup
for the switches is shown in
Fig. 2.

The next modification
(PTT) came about for two
reasons. One was that I use
th is unit as an HT, horne
QTH rig, and for my mobile
rig. In other words, it is my
one and only two meter rig
and I got tired of having to

pick up the entire radio each
l ime I wanted to say some
thing. Th is was aw kward d ue
to th e size of th e th ing (it
gets heavy after a few ex
cha nges) and the traili ng
e xterna l antenna and speaker
cables. The other reason was
that I wanted to see if it
could be done with no ma jor
rewi ring o f the rig.

The fir st problem was how
to connect a microphone
with a PIT switch to the
inter na l workings of the rig.
Thi~ .was done by using t he
twoex tra pi ns on the battery
charger co nnector o n the rear
of t he set. O ne became audio
in, one the PIT key line , an d

th en I ran o ut o f pins. To get
around this and still not have
to add another connector to
the rig, which was one of m y
aims , I borrowed one o f the
battery charging pins open
when th e unit is being used
with the external micro
phone. To do this req uired
the addition of a simple SPST
normallv-opcn switch to the
battery charger board in the
bottom of the HT . Th is
switc h, when actuated by
plugging in the m icrophone
ada p ter, sho rts out D304 in
th e battery charg ing circu it,
thus giving me a third wire
for the ground return need ed
for the PIT relay and th e
shield of the mi ke cable. This
is shown in Fig. 4 . To preven t
this s w it c h fro m being
ac tuated when the batteries
a re being charged, a notch
was cut in the corner o f th e
battery charger connector to
keep it from coming into
contact with t he switc h
mechanism. The switc h its elf
cam e from a relay in the junk
box . A mlcroswltch would
do, as well as any number of
o ther switches.

O nce t hese mechanical ,
problems were overco me , the
modifi cation to the electroni c
port io n of th e unit was no
major undertaking. First a
small DPDT 12-volt de relay
was selected to do the switc h
ing. The relay shown was
used because I could not find
a subminiature relay that I
could mount di re ctly on the
PC board and because I had a
dozen of them in the junk
box. This relay drew about

35 mA at 12 volts, so I felt it
would not greatly add to th e
battery drain. The next step
was to find a place and means
to mount the relay. I c hose
not to mount th e relay at all.
Instead, the relay is held in
place by the seven wires so l
dered to its terminals an d by
the pressure of a piece of
foam rubber I ad ded to th e
front of the uni t . Th is foa m
keeps the relay in place and
a lso keeps the ba ttery pack
from rattling. The loc ation of
the relay was chosen, as
shown, so tha t it wou ld be
close to th e aud io input ter
minals on the PC board and
because it sa t nicely o n top of
coils L1 and L22.

No w, to switch th is rig
fro m rece ive to transmit using
an external PTT s wi tch , two
require ments have to be met :
Twel ve vo lts must be
switched from the receiver to
t he transmitter. and the
microphone in pu t pin F o n
the PC board has to be
switc hed from the internal
mike to th e extern a l mike.
The int ernal microphone
must be di scon nected to pr e
vent it fro m picking up
extempora neous audio a nd to
prevent the input impedance
of the audio amp lifier from
being upset by having two
microphones connected to it
in parallel.

As I sa id , this rewiring was
not a major u nder t aking. I
started with the +12 volts
switching. First I removed the
lead connecting the PC board
to terminal 3 of th e PC
board-mounted PIT switch,



Oose-up of the added 11.3 MHz crystal and two new slide
switches. Only one piece of wire was added; all other leads are
those disconnected from the original offset switch.

Close-up of SPST switch added to charger board with external
microphone adapter plugged in actuating the switch, shorting
out D304. Resistor shown was for test purposes only.

gether. Th is addit ion effec
tively doubled the cooling
capacity available. That took
care of 026.

024 and 25 were a lit tle
more d ifficul t, and, again, a
co mp ro mise had to be
accepted. First. I tried some
store-bought TQ.18 slip-on
finned heat sinks, but these
two tra nsistors are sur
ro unded by coils and resistors
and the fin s were always
hitti ng someth ing. I then
tried some home-brew finned
heat sinks, but they wouldn't
stay in place and agai n were
too close to the o ther corn
ponents for comfort.

I then hit on the idea of
using some thick-walled
aluminum tubing as a simple
sli p-on heat sink. They aren't
finn ed or in any fancy shape,

chec king a ll voltages and cur
rents, I decided that heat was
my villain.

026 is provided with a
slip-on round heat sink, while
024 and 25 are o n their own
as far as heat dissipat ion is
concerned. To try to cool
down 026, the power ampli
fier transistor, I first obtained
from Heath another heat si nk
like th e one supplied with the
ki t, part num ber 215-45, at a
cos t of 554. I then bent
inward the portion of the
heat sink that normally fits
o nto the transistor body until
it was small eno ugh to f it
inside of the top of th e in
stalled heat sink. Then a
liberal amount of silicone
transistor grease was used to
fill any gaps, and the two
heat sinks wer e pressed to-

•the Heath element.
As for wi ring, all tha t was

lef t then was to hook up the
sup ply voltage and contro l
line for the PTT relay. The
+12 volts for the relay coil
was obtained by running a
wire from pin 1 of the PC
board PIT switch to o ne side
of the rel ay coil. The key line
from the other side of the
relay coil was then routed,
along with the existing bat
tery wi res and the new micro
phone inpu t cable, to the
battery charger con nec to r
where it was connected to the
last unused pin. To provide
clearance for these new wires,
which must run over the
battery charger ho lder. a
sma ll notch was cut in the
top of each end of the holder.
Also, a kickback diode should
be connected across the relay
coil. I placed mine physically
o n the battery charger board,
con nec t ing it from the PTT
key line to the + term inal on
the board. This had the same
effect as putting the diode
directly on the relay but
saved me the hassle of solder
ing in a crowded area. Be sure
to watch the polari ty with
the cathode going to the +
terminal. The relay hookup is
shown in Fig. 3. This PIT
sche me has no w been used
for over eight months with no
pro bl ems encountered. Ho w
ever, other problems have
developed , and this brings me
to the last modificatio n,
which actually is an addi tio n.

From the time I first got
the rig o n the air. it seemed
to me that transistors 024,
25, and 26 ran unreasonably
hot. Ho wever, a chec k of
another 202 1 showed the
same condit ions, so it was
co nsidered normal. Right
after this check, however, the
HT used for comparison
failed and Heath resol ved the
problem by re placing 024
a nd 25. This made me
wonder if indeed this was a
nor mal condition. My
suspicions were further
aroused when 025 in my rig
failed du e to a collector-to
base short. To me, thi s meant
something was not right.
After replacing 025 and

SW1. To this lead, I con
nected a wire leading to one
of the nor mally-c losed con
tac ts of the new PIT relay.
From termi nal 3 of the PTT
switch, I ran a wire to the
arm of the same relay half.
This left the normally-open
pi n of the relay, which was
then connected to terminal 2
of the board- mou nted PTT
switch. That completed the
de switching change. Now
when the relay is energized,
the de to the receiver is int er
rupted and switched to the
transmitter. Wh en not in use,
the relay just sits there and
the board -mounted PIT
swi tch does the work.

The audio wiring changes
were equa lly as simpl e. First I
d iscon nec ted the audio cab le
going to pin F on the PC
board. A short piece of wire
was then used to con nect pin
F to the unused relay wiper
arm. To the no rmally-closed
contact of this half o f the
relay, I connected the in
ternal microphone cable.
These two connections were
made using the extra wire
connector pins a nd soc kets
suppl ied with the kit. Finally.
a small shielded cable was
connected to the last unused
normally-open contact of the
PIT relay. Th is is the side
that goes to o ne of the un
used pins on the battery
charger connector and carries
the ex t emal microphone
audio into the unit. One end
of the shield o n this cable was
con nected to p in Y (ground )
on the PC board, and the
other end was connected to
the negative (-) battery ter
minal on the battery charger
PC board.

I would like to mention
that just about any micro
phone will work as an ex
ternal microphone. but, to
keep everything matched as
Heath did, I ordered a re
placement element and in
stalled it in my microphone
housing. Before doing this. I
would get reports of being
too tinny o r too bassy from
the local group. But now
there is no d ifference be
tween the internal and
external audio quality using
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but they do conduct heat
well and that is what I was
af ter. Th e tubing I used h ad
been a one- inch-long spacer
that had been str ipped fro m
some pi ece o f equipment
some time ago. First, using
the appropriate size dri ll bit, I
slowly enlarged the hol e in
each end of the spacer unti l it
would fit about 9/10 of the
way over the transistors. I
then cu t th e spacer in half
and painted th e two pieces
fl at black.

Again using si licone grease
t o increase conduction and to
act as a lubrican t, I lightly
t aped the heat si n ks onto the
two transistors. For the
purists, th ese pieces o f tubing
will change the tuning of the
collec tor ci rcuits since the
collectors of these transistors
are connec ted to the metal
cases of the transistors. But I
found it to be such a small
change th at it wasn 't worth
bothering with . Possibly if
the lengths of tubing were

made longer , problems could
develop, but these half -inch
sect ions don't see m to create
any electr ical degradation and
do carry away some of the
heat, I don't know what the ir
thermal resistance is or th eir
d issipation capacity, but I
h aven't had a tran sistor
failure since I installed them,
so I f eel they have solved the
problem.

That sum s up the ch anges
I have made to my HT. I have
several o thers in the long-

range planning stage, such as
a synthesizer and channel
scanner, but these are going
to take time to complete.
With this rig, any number of
addi tions can be made easily.
The circu i try is not complex
and plenty of room is avail
abl e for several addi t ions to
fi t into the case. So, if you
have an HW-2021 and think it
cou ld be a b it more versat ile,
rnake a few changes and
enjoy your rig that much

more. -

Continued on page "8

should be rad io and not flying
or computers or butterfly cot
lecting . But I always enjoyed
your dad 's co lumn on "an
ci ent" aviating, and I think it's
more th an coinci dence. It
seems to me that f lying and
amateur rad io are related in
that they both have to do with a
high ly technical area of pron
ctency-ett should be no eccr
dent that a pil ot/ham is li kely to
be one and the same person. In
spite of what you think of the
FCC, it has always seemed to
me that the FAA and the FCC
are a large cu t above the usual
bureaucracy, and it is for the
same reason in each case:
They deal in an area of teen
nical expert ise, not merely in
t he administration of pork
barrel projects. I think it's not
merely co incidence that World
Radio News carries a regular
feature about flying and ama
teur radio, while not bothering
to focus on amateur radio in
butterfly collecting.

For myself, I haven't any use
for the myr iad of computer ar
t ic les I see in your book, but
with more than 200 pages to
the issue, I can skip over 90
percent of the contents and
still get my money's worth.

As for t he materials on
beating the cops, etc., let me
commend you on a publ ic ser
vice of true professional four
nali sm. Lesser publishers
would just be Interested in
keeping their subscribers hap
py. Your approach to exposing
the wrongs in government and
qovernment-sponsorec private
monopolies like the telephone
system represents the highest
c alli ng o f const itutionally,
protected free speech . The
alternative to publish ing is to
let th ings smolder until they
really get so bad as to erupt ln.
to open revolution . That's the
theory of a free press-that we
may con stantly keep our eye
on things and hopefully there
by keep the society on an even

CONGRATULATIONS

In regard to the recent stri ng
of tetters you've publ ished tak
ing you to task for your maga
zine's contents , " Let me say
this about that" : I know the
substance of a radio magazine

1_--1

Moses leading us all to greener
pastures. I realize that the CB
is the stepch ild. The reason for
th is is the FCC fail ure in
general and the hams' stut ti 
ness, let's face it! When CB
becomes tuu-crown and has
been around as long as ama
teur radio, there is no telling
what may happen.

They are both needed in this
day and age; we should all
work together for a more solid
understand i ng -help one
another, not sit back and look
down our noses and back -stab
each other . Amateur radio has
its place for the long calls, hob
by act ivit ies, and hel p in
emergenc ies, but so does the
CB on the local scene-high·
way information, help for a
stranded lady with a flat t l re,
and the good work of the
REACT group. The Highway
Patrol has had more help from
the CBers than the hams, and
we all know It.

The rad io is a part of life that
is here to stay, so let us all use
it and its aspec ts to form a
common bond to help all man
kind, not have a private hassle
on who should and who should
not.

I w ill now get off the soap
box and let you have it back. I
hope you will use your in
fluence to help both phases of
our freedom of speech, and
channel it to the benefit of all.

I do hope you will print th is,
as it is about t ime we took a
long look at ourselves.

I am in the process of getting
my ham ti cket so I may enjoy
th e best of both modes.

Jim Foust
liberty MO
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THE CHOSEN FEW

I am one of your avid readers
and enjoy 73 MagaZine very
much. In reading your ecrto
rials, I fi nd them in the most
part very inform ative, but
somewhat bi ased.

I cannot understand what
your hangup is against CBers,
but it is chronic. I have to agree
that the 10 meter band is being
unduly penalized by the FCC. I
feel they are going abou t it t he
wrong way; it seems It's like
cutti ng off the child's thumb
because he sucks it.

Now, back to the problem of
CB versus amateu r rad io ,
un less things have changed
since I have wrt t ten you this
letter. There are bad manners
and ratc het jaws l ike you
wouldn 't believe-try any ci ty 2
meter band. As for inso lence
and bad manners, just try a net
check-In. I am ashamed to say
it, but some of those so-call ed
chosen ones thi nk they are

license. Superior publ ic service
can be provided on these cv r
rently semiprivate frequencies.

Only th ing that is needed
now is a national coordination
of these frequencies on the
GMRS band, so citizens can
use repeaters in other com
muniti es. I hope peopl e don' t
think I'm down on ham radio. I
enjoy OXing an d " rad io
scout ing: ' but I don 't enjoy
defens ive VHFers wor ried
about someone else using a
repeater 300 MHz away.

Dave Sweigert WB9VKO
Fort Wayne IN
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was happy about my attempts
to help a bona fide emergency
group.

Hams should wake up. Peo
ple are entitled to good com
munications, better than CB. If
amateurs want to fight move
ments In the GMRS area, they
can ki ss publ ic support of our
hobby good·bye. Radio arne
teurs should understand we
are very lucky to have our fre
quencies and our hobby. Our
knowledge should be shared
w ith the c ommu nit y , not
locked away in the ham shack.

Since Jan uary, the license
was granted and the repeater
was put on the air. But I lost
many friend s and assoc iates
who thought I had " sold out"
ham radio. To rep lace those
crusty hams, I have gained new
relationships with the GMRS
users, including a doctor,
lawyer, and several emergency
medical technicians. These are
no t your t yp ical d ie-hard
27·MHz users.

I could care less what hap
pens at the WARC, as long as
GMRS frequencies remain in
tact. Radio amateurs are turn
ing a hobby into a professional
lifestyle, with expensive equip
ment , l inears, and towers. Let 's
remember the fun and excite
ment of a breadboard and in
verted vee on the Novice band.

Many hams should consider
whether or not to help groups
tr y ing t o s t a rt a GMRS
repeater. Li ke WA4EOX points
out , if a tw o me te r c lub
operates a Class A repeater,
non-heme can join in the fun
without worrying about a

from page 12
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SYSTEM 3000A: 144·147.995 MHz FM transceiver that features: • Twenty
front-panel-programmable memory channels • Memory scanner • Band
scanner • Any transm itter offset • Memory channel monitoring • Two
priority channels . Extraordinary receiver . 25 Watts out put . American
made • Full two-year warranty • $549.

PERFORMANCE THAT CHALLENGES
YOUR

IMAGINATION

• •FMS·25.AND3000ASYSTEMEDGECOM

FMS·25: Uses the same fantastic receiver and transmitter as System 3000A.
Feat ures: • Ten front-pane l-programmable memory channels • Buil t-in
band scanner . Full coverage in 5 kHz steps . Electronic push-button tun
ing • Any transmitter offset • Wired for commercially available Touchtone
microphones . American made . Full two-year warranty . Only $439.

Radio Electron ics

209 Mystic Avenue
Medford MA 02155
(617) 395-8280

T4S
Minimum $3.00 for
shipping & handling
on ALL ORDERS.

Pr ices FOB Medford MA.
MA residents add 5% sates
t ax .

I
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Total Control
- a versat i le TT system

Fig. 1. 1 + 3 digit controller.
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Anthony Sf'('rdut; WB1MPZ
4740 Newton Rd .
Hombvrr N Y /4075

T his system wa s de
signed to cont rol the

Buffalo (Orcha rd Park ) 2
meter Nav ma rco rmars re
peater. It can reall y be
used for the cont rol o f just
about a nything yo u want.
All that is needed is the in
put switching, which could
a lso be push-buttons for
local control. Wh at it is o n
our system is rel ays from a
touchtone" decoder.

To o perate, you must

first close the * switch; you
the n ha ve 5 seconds to
co mplete 3 more contac t
closures. Eac h d igit has a
se t time of 100 ms to
register. It is necessary to
hold each switch closed for
at least 75 ms to insu re tha t
the scanner sees the con
tact closed. After t he third
dig it has been sc a nned ,
you will get a pul se ou t o f
the controlle r. This t ime
can be adjusted to you r

liking by c ha ng ing th e
clock frequency. All tim ing
in the contro lle r is con
trolled by this clock. To
speed it up, just speed up
t he c lock ; to slow it down,
slow the c lock. The inpu t
switc h must be active fo r
16 clock pulses before it is
ack nowledged . The pulse
out of th e co nt ro lle r can be
used to se t o r re set a flip
flo p that can tu rn o n o r off
a driver that can be used to
pi ck up a low-voltage
relay o r o perate a ny device
you wan t to interface it to.
The Oewitch is not used , as
this is a so-cal led fail -safe
feature . If th e sc a n is
sta rted and yo u let go of
the button too soon, a 0 is
sent to t he 7442 of that
d igit . Now, via a t hree
input NAND gate. you will
inhibit IC25. whi ch passes
the control pulse . This e n-

sures tha t you always get 3
va lid dig it s be for e a n
o perat ion can occur.

The 555 timer, IC10, is
the main clock of the con
troller . It just runs at 480
Hz as long as the power
supp ly is turned on. The
480 Hz pulses cannot get
thro ugh th e 9024 IC1 58
gate. so t he 9316 IC1 4 BCD
co unter is not count ing.
Also note that the 555 five
se co nd t ime r. IC5 , is
ho ld ing the 7490 digi t
counter at zero via IC25
a nd IC3. pin 4. It also in
hib its t he 9602 1(4B o ne
shot from passing any fal se
start pulses and hol ds the
9316 IC14 mux bus driver
to zero via IC3, 24 and 24,
pin 11 . When the " switch is
closed , the o utpu t #3 of
timer #1 goes high for five
seco nds or a s long as the "
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switc h is closed. The audio
off relay is picked up via
pin s 9 and 8 of IC3 and
sho rts o ut t he receiver
aud io line so that t he tone s
will not be transmitted . As
soon as the " switch is
rele ased , the re se ts a re
lift ed on the dig it counte r,
IC20, and the mu x bu s
d river, IC1 4. The 48 o ne
sho t is al so enabled . Note
that the 9316 IC26 counter
is used for a delay circu it .

O n my first attempt to
bui ld the cont ro ller, 1 d id
not filter the input lines. I
was go ing to put a filter on
all the lines, but thi s turned
ou t to be much be tter.
Now the clock pulses, 480
Hz from pin 3 of IC1 0, can
not upcount the 9316, as
IC24 is ho ld ing the rest
line, pin 1. low via IC24.
Both inp uts to th is ga te are
high. Now, whe n one of the
input swit ches is closed,
o ne o f the inp uts will go
low via the O R logic gates,
IC1 and 2. The clock pu lses
will start upco unt ing the
counter.

If at any time you o pen
the input switch before yo u
count 16 pu lses, that input
will be disrega rded . If the
switch stays c losed for at
least 16 clock pulses (33
ms). the cou nter's togg le
output, pin 15, will go high,
lock o ut the counte r from
counting a nymore, a llow
the 9602 IC4B one-shot to
pu lse t he lC 20 di g it
counter so that t here is a
binary o ne on its o utput
(pin 12 high). and al so tog
gl e the 9 204 fl ip-flop ,
IC15A. This fi rst allows the
main c lock pulse s to get
th roug h the 1(1 58 flip-f lop
and cause the 9316 IC1 4
counte r to start count ing.
It a lso feeds back o n pin 7
to lock ou t the o ne-shot.
48, from send ing any more
co unts and locks out lC24
from passing any mo re
switc h co ntacts o r bounces
for sta rting up the filter
counter agai n. The con
troll er now locks o ut the in
put line until it scans a ll the
switches to see whi ch one
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was closed .
let's say the first d igit

yo u se lected was a 9. The
clock, through the count
gate. will pulse t he 9316
IC14 and keep c hanging
the BCD address of the
74150 multiplexer bus unt il
the bus has; the add ress 9
o n it . The output , pin 10 o f
the 74150, wil l go high, as it
wi l l inve rt the in pu t
number 9 which we have
now held low via the
switc h. O n the next count
into the count gate, 158.
the not-Q output, pin 9,
will go hi gh a nd put a low
on the o utput of IC24. This
gets inverted by 1( 27 a nd
causes the IC4A o ne-shot
to update the 4-bit latch,
IC1 3, so that it tra nsfers a
BCD 9 from the multi
plexer's address bus to the
dig it bu s. Now the 9316
counter co nt inues to count
until it reaches 12 Ic a nd d
high).

Again on the next count.
IC158, pin 9, will go high,
pu tting a Iow an the output
lC12, pin 6, which transfers
the digit counter informa
tion via the d igit gate, IC19,
to update the digit one
la tch, 1C18, so t hat it
transfers a BCD 9 on to the
IC23 one-of- ten decoder.
This puts a Iow a n pin 11 of
IC 23 and hol ds a Iow an
one of the inpu ts of t he
IC29 three-input NO R gate .
Nothing can happen yet as
the other 2 inputs of that
gate are both high by the
seco nd and t hird d igit 7442
2 and 3 o utputs.

The 9316 IC14 counte r
cont inues to count until it
re ache s BCD 15. The n the
TC o utpu t (pin 15) will go
high. ge ts inverted by IC27,
a nd pu ts a Iow a n IC25,
which in turn re se ts fli p
flop IC1SA. turns off the
count gate, IC15B, a nd
resets ICs 14 and 4A. The
circui t now wa its fo r the
next d ig it.

If the five-second t imer
times o ut, the counte rs get
set to zero and no more
d igits can get thro ugh . You
must now start all over
again by hitt ing the" input.

If t he t imer has no t timed
o ut and you press anot her
d igit 9. t he whole process is
done over aga in, except
the digit counter is set to 2
(pin 9 high and 12 low),
Now the second nine will
be transferred to IC22 and
a low output on pin 11 will
put a low o n the second in
put of lC29.

O n the third d igit. if the
timer has not timed out, we
aga in sel ect, say, a nine .
This will be transferred to
t he third 7442 . and the
third inp ut of lC29 is low.
The o utput of th is gate will
go high, putting a high on
one of the inputs o f the
2-input NAND gate, CW ID
IC32. On the third digit . the
2 outputs of the digit
counter, pins 9 a nd 12 of
the 7490 , a re high. On the
fifteenth count of IC1 4 o n
the thi rd digit only. a pu lse
will get through the 3-input
NAN D gate, IC12. p in 8.
This resets th e fi ve-second
timer, gets inverted by le 3.
and puts a posit ive on one
of the inputs of the 2-input
AND gate, IC3.

If no Os have been
se lected, a high will be on
the other input via IC1 2
and IC3. A high wi ll then
get t hrough IC25 and put a
high pulse o n one input of
all the 7400 co nt rol gates.
Since we now have a high
on o nly one o f the o the r in
puts to t he cont rol gates.
IC32, we will get a pul se
o nly out of the CW 10 gate .
This we will use to key an
10 ci rcu it . This pulse will
last o nly as long as it takes
for the timer to reset the
d igit count gate back to
ze ro.

All the o t her outputs
operate in the sa me way.
On the transmitter power
on and off, I have flip
flops . Digit 131 will set
IC34A so it ho lds t he 75450
driver on and the drive r
keeps a power relay picked
up . The transm itte r ca n be
shu t down by se nd ing a
246, as thi s resets flip-flop
IC34A. A 321 allows the
carr ie r-o n rel a y to be

picked up so the tra nsmit
ter will repeat the receiver.
An 888 will turn on the
transm itter for 1 minute
and is used to either check
the output of the repeate r
o r to tune up the receiver
to the repeater. Go ne are
the days when you ha ve to
ca ll up ano the r stat ion to
key the repeate r so you ca n
check you r rece iver fre
q uency.

Th e three -d ig it co n
troller I have shown here
ca n be started and stopped
by using any of the input
signals as the activa te key.
Yo u do not have to use the
": you could use. say, the 5
digit as the tu rn-on and
t hen use the " in place of
the 5.

You c a n see that it
wo uld be di ff ic u lt fo r
so meone to tell just how
you a re controll ing your re
peater. First he must know
wh ich tone t urn s o n the
co ntroll e r; then he mu st
se lect o ut of almost 900
co mbinat io ns whic h one
does wha t. Another tri ck is
to not have anyth ing hap
pen after the 3rd d igit is
sent. but have a latch that
wi ll wa it for o ne more tone
that wo uld opera te the
control gates. This would,
of course, be on the timer
so that , if you wa ited too
long. the cont ro ller gets
reset . If you really want to
get tr icky, you can add
more d igits; you can ex
pand th is unit to up to a
15-digi t contro ller. Yo u
would have to do a li tt le
buffering o n the d igit bus
and add mo re 7442s as well
as change the digit count
gate. but it co uld be done.

Since I have exp lained
th is circu it to you in deta il ,
I am not go ing to te ll you
how we control the Nav
ma rcormars re peater in the
Buffa lo area . Co me o n
over and try to play wi th all
the combina t ions to see
what you can do . As soon
as you get it a ll figured out,
we can cha nge it in about
ten minutes, as it is all wire
wrapped .•



EDGECOM'S FMS·25 ...
THE FANTASTIC 2M FM MOBILE RIG

Edgecom's FMS·25 2m FM transceiver is nothing short of ideal for 2m
mobile operation . Ten front-panel-programmable memory channels provide
you with fingert ip convenience for reca lling your favorite frequencies, t he
microcomputer-controlled PLL freq uency synthesizer gives you full
coverage with any transmitter offset using push-button tuning, and the
built-in band scanner lets you automatically tune the band. Add to these
features an absolu te ly superior receiver , 25 Watts of output power and you
have a combination that provides unexcelled performance at the low price
of $439.

FOR THE ULTIMATE IN FLEXIBILITY,
THE INCOMPARABLE SYSTEM 3000A

The Edgecom SYSTEM 3000A 2m FM transceiver provides unequaled per
formance , Incredible f lexibili ty and several features that go beyond the
imag inatio n. Twenty front-panel -programmable memory channels, a
memory scanner, a band scanner, two priority channels, any transmit ott
set, electronic tuning, 25 Watts of output power and the superior Edgecom
rece iver are a few of the several outstanding features that make t he System
3000A the forerunner in the state-of-the-art in amateur commun ications.

M C
We'll Make You Glad You're A Ham

ID OM ELECTRONICS, INC. M6'

CallCollectNow to Order (314) 961-9990
2506 S. BRENTWOOD BOULEVARD

ST. LOUIS, MISSOURI 63144

63



Oddball Splits and the IC-22S

- work an y repeater

Robert E. Bloom W6 f UY
8622 Rubio A v('.

Sepufi'fflo CA 9!J4J

Do you have a favorite
re p ea t e r with fr e

quencies so nonstandard
that you r Ieom 22S cannot
be prog rammed to it? Fear
not - the 22S can be made
to operate on any odd spli t
and will operate in the
reverse mode, to boot .

The intent of thi s art icle
is threefol d : fi rst , to pro
vide information that is dif
ficul t to extract from the
inst ruc tion manu al f u r
nished; second. to provide
basic tec hn ical informa
t ion to help you solve you r
part icu l ar prob lem; and ,
fi na lly. to show one of the
seve ral m ethods used to

ge t int o o ne o f t he
c o u nt ry ' s o ldest . most
modern, and most popu
la ted repea ters - WR6AMD
(prev ious ly WR6ABE).

It you read 73's " Loo king
West" colum n by Bi ll
Pasterna k W A61TF, you
may be so mewhat ac 
quainted with thi s famous
repea ter . If you p lan to
visit w ith in 300 o r so m iles
of l o s Angeles. yo u most
likely would like to acce ss
it fro m your transce iver.

First. here are a few
points of interest about
WR6 AMD and its e nvi ron
ment. W R6A M O is located
more than a m ile h igh in
the mountain se c t i o n
known as Mou nt W ilson .
There are a lso about 300
com mercia l stations in the
area . The environment is so

ho stil e that no vacu um
tube volt meter is usab le, as
the meter always reads full
s ca le . In addit io n ,
W R6AMO o ccupies o ne of
the highest points on the
mountain. Its antenna is
mounted 180 feet above
t he ground at t he to p of an
FM station ' s antenna
tower. WR6AMO operates
on the odd spli t f requen
cies of 146.40 out and
147.435 in .

How do you program
suc h a rare split? The
following sho uld m ake this
clear.

Some important stat is
t ics about the way the
IC-22S operate s sho u l d
co m e in handy at thi s
point. If you loo k at the
coding charts in the rear
sect io n of the instruction
manual , the left half of the

page provides in fo rma tion
relating to the basic f re
quency that is to be pro
g rammed . This is the
received freq uency . Fo r
duplex t ransmissions, the
output frequency will be
600 M Hl higher. Program
ming is accompli shed by
st u ff ing diodes into a diode
matrix bo ard inside the set.
The information o n the
r ight -hand sid e of the
cod ing chart page relates
to the d igital code and
d iode placem ent. Note
that t he left side of the
page has a column entitled
" To tal N," and. for the
low est frequency l isted,
146 ,010. there are 108 total
" N" Thi s " N" i s the
decimal addition of the
total number of bits in the
binary coding ,

Table 1 is a replica of

Simplex

1
z

27

56

60

Set Duple x Pllout 11M Tota l Diode Insert Positions
freq . Ireq. freq . N 12• .. 32 ,. • • , 1
(MHz) (M Hz) (MHz) 0 7 O. OS D' 0 3 0' 01 DO
146.010 135.310 1.620 108 • • • •
146.025 135.325 1.635 109 • • • • •

146.40 2.010 134 • • •

146.835 2.445 163 • • • •

146.895 2.505 169 • • • • •

Tab le 1.

..



Fig. 2.

Fig. 1. Diodes are 1N914 or other silicon computer diodes .
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vating t he recei ve r mode
of operation .

The sma ll module to be
de scribed is placed on a
canned PC board abo ut 1"
sq ua re. The onl y thing on
th is boa rd is the IC type
CO-4011 A, t hree silic o n
diodes, and o ne 10k Ohm
resistor. The piece of PC
board, which I snipped off
a la rge r boa rd, had a co n
d uc tor st r ip a long o ne
edge. This made it possible
to mount it to one of the
shie ld partitions. A spot of
so lder to the board and
partition in two place s o r
seamed a lo ng the edge will
co ntain the modu le. Thin
tef lon-covered s t ra nde d
wire is ru n f rom the
module in 2" to 4" total
le ngths. Selec t an unused
c ha nne l or channe l 23, as I
did . Channel 23 ha s no wire
runnin g to the switch. but
the re is an unused position
vi sib le by turning th e set to
the side o pposite that co n-

•
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AND ga te
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drain . looking thro ugh
vendors' cata log ues, t he
RCA CO-401 1A looks like a
good cho ice.

Now we must look at the
vo ltage c ha nges that take
pla c e during tran smit
switching. Refer to the
IC-22S diode mat rix unit
sc hema t ic which is on the
ba ck side o f t he la rge
sc hematic fu rnished wi th
the manua l, Note that, o n
the corner of the matrix
board in the re cei ver, there
is a solder tab labeled 9 V,
whic h is a regu lated volt
age . Right next to it there is
a so lde r tab labe led OP.
The 9 vo lts is ever present
at the 9 V tab, but it is only
on DP when in the transmit
po sition . It will b e
necessary to so lde r a wire
to e ach of these po ints.
When a cha nnel is se lec ted
by the c ha nne l se lec to r
switc h, it places 9 volts to
th e diodes in the matrix for
that cha nne l, thu s a ct i-

,
quire as a receive frequen
cy. Simplex no . 56 relates
th is . From inform ation
prev iou sly furni shed, it can
be verif ied th at a total " N"
of 163 is requi red . 163 is
made up from diodes
placed in 07, OS, 01 , and
00. Now we have reac hed
the fu ll impa ct of the situa
tion o n ha nd , and we mu st
eva luate what we have .

Since 146.40 produ ces a
t ran smit frequen cy of
1 4 7 .0 0 , and we need
147.435, whic h take s a
re ce ive frequen cy o f
146.835, what is necessary
to dece ive the 22S in to
thinking that, at the mo
ment the mike switc h was
activated , the rece ive fre
qu ency was not 146.40 but
146.83S? We have to have
an e le ct ro n ic switc h to
switc h in the required add i
t ional diodes to make th e
receive frequency appear
as 146.835 at t he instan t
the mik e butto n is de
pressed .

This can be done with
gates. We will ha ve gates
activated into th e circuit
and plug in the add itiona l
diodes, 05 an d 01 . let's
add the " N" count and
ve rify that th is will actua lly
happen. When the mike
button is p ressed , the
diode mat ri x sees d iodes in
07, OS, 02, 0 1, and 00, o r
128 + 32 + 4 + 2 + 1 for
an " N" of 167. Something's
wrong ! Referring to the
chart, 167 is a freq uency of
148.895 . We have 4 bits
more than we re q u ire .
Looking at Tab le 1 again ,
we see that we have a (4
bit) diode in the 02 posi
tion for 146.40, and the re is
no progra mming of a diode
in thi s position for 146.835 .
Surely if we can switch in
diodes, why can' t t hey be
switched o ut the sa me
way?

Results o f the eva luation
show that we must switc h
two d iodes in to positi ons
05 and 00 whil e switching
out diode 02 . This can be
done by using a single ch ip
with mu ltip le NANO gates.
Use CMOS for low current

port ion s of the bi na ry
cod ing taken from that sec
t io n of the instruct io n
manual. Add ing toget he r
the decimal tota l fo r the
binary va lues for just t hose
c o lum ns c o nt a in ing an
asteri sk , you will ve rify
that the frequency 146.010
has an " N" of 108. Each
su c ceedin g " Se t freq ."
li sted increases the fre 
qu ency by 15 kHz, wh ile
the " N" total count in
creases by one bin ary bit .
The co ncl us io n to be de·
rived here is s imply tha t,
for eac h add it io na l bina ry
bit programmed, the fre
qu ency will increase by 15
kHz . The column " 11M
freq . (MHz)" ind icates the
frequen c y 1 .620 MHz .
Multip lying an " N" of 108 x
15 kHz = 1.620 MHz. Now
we know how thi s co lumn
is der ived . Subtrac tin g
1.620 MHz from 146.010
produces a frequency of
144 .390, which we can con
clu d e would be t h e
reference frequen cy upon
which all the other fre
quencies a re based. In ad
diti on , it is the eq uiva lent
of a frequency that co uld
be generated if no diodes
at al l a re p laced in the
matr ix .

Wi th this basic informa
tion , let's see what would
be necessary to generate
the freque ncies fo r t he
questioned repeater with a
receiv ing freque ncy of
146.40 and a transmitt ing
frequ en c y of 147.435 .
Refer to Table 1 where
some add itional matrixi ng
frequencies have been in
se rted. Simp lex cha nne l
no . 27 indicates this fre
qu ency, and it take s diodes
in 07, 02, a nd 01 , produc
ing a to ta l "N" of 128 + 4
+ 2 = 134. If we duplex
thi s by add ing the 600 kHz ,
t he output f requenc y
would be 146.40 + .600 =
147 .00 . But we need
147.435 . 147.435 wou ld
like to see a re ceive fre
quency of 147.435 minus
600 kHz , or 146.835. So we
have shown in Table 1 what
cod ing 146.835 would re-
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Table 2. CD-4011A level states. H high. Blank low.
Pin 7 is the vol tage reference negative.

rc pin 9 V at 9 V at 9 V at
no. pin 14 pins 14 and 5 pins 14. 5. and 6
1 H H
2 H H
3 H H
4 H H
5 H H
6 H
7
a H H
9 H H
10 H
11 H
12 H H
13 H H
14 H H H

rainin g the matrix board.
To sat isfy yourself that

thi s unused tab is indeed
cha nne l 23 , che ck con 
tinuit y by placing the ohm
meter lead s from th e 9 V
p o int and t he vac an t
sw itch tab. Set the switch
to the channe l next to 22,
which shows a dot when in
po sit ion. There are two do t
posit ions on the dial. The
dot ad jacen t to c hannel
one is not the one you
want. (No, I don ' t kn ow
what that is tor.I

W e are now ready to ex
am ine t he CD-4011A ci r
cu it ry required and how it
works. A nice thing abou t
t his c ircu it is that you can
test it befo re attempt ing to
place it into your IC-2 2S.
All that is required is a 9 V
supply or t ransistor radio
battery and a voltmeter .

Refer to th e l C. a quad
NAND gate, in Fig. 1. Its
function on receive is to
pu t one d iode in th e 02
po sition o n t he matr ix
bo ard . O n tran smi t , re
move the 0 2 diode and put
two others in 05 and 00.
l et' s say we decide to wire
this in for ope rat ion in
channe l 23. Thi s posi tion
requ ires the longest w ires.
but lead length does not
ap pear to int roduce any
problem s. When sw itc hing
to channe l 23, a plus9 vo lts
is pl aced on pin 5 (t he input
of one of the gates). Table
2 indic ates the vo lt age
level s on the IC in three dif
ferent states. An H is used
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to indi cate hi gh and a
bl ank for low .

The fir st c o lu m n in
dicates the pin voltages
with vo ltage applied to the
m inus and plus terminals
only, pins 7 and 14. Thi s en
tire test can be made on
the bench prior to installa
tion in the set . The second
co lumn shows cond it ions
when adding a 9 V connec
tion to the signal input
po int, p in 5. And the third
co lumn shows the vo ltage
sta te when 9 vo lts is added
to pin 6. Thi s is th e transmit
sta te . In t he receive state,
we are look ing for a plus
(o r H) leve l at the anode of
02 and a Iowan 0 5 and 00;
in the transmit st ate, the
opposite. For those who
need information on the
operation of an AND or a
NAND gate, Fig. 2(a) and
Fig. 2(b) provide a brief ex
plana tion o f how they
fun ction. Al so provided is a
truth tab le. Thi s shows the
var ious vo lta ge level st ates
under any cond ition.

Fig . 2(a) is a du al-inpu t
AND gate; Fig. 2(b) rep re
sents a dual -input NAND
gate. The dot on the output
of a NAND gate indicates
that an inversion of pol ari
ty takes pl ace. Gates can
have one o r more inputs,
depending on the complex
i t y of th e circuit re
qutrernents. When many in
puts are required , refer 
encing a truth ta b le is the
easiest w ay to follow al l
fun ctions.

In an AND gate when al l
inputs are of the same
level. the output level wi ll
be the same as the input. In
a NAND gate w hen, and
only when, al l inputs have
the same level , the output
w i ll have t he opposite
level. Refer to Table 2.
Now that we understand
how gates work, let's see
wha t happens in Fig. 1 and
follow through in Table 2.
Place 9 volts on pin 14,
negative on pin 7. This
biases the ch ip for opera
tion . Add a 9 V + level to
the signal input, pin 5, and
fol low through with the
logic levels . The individual
gates have been assigned
arbitrary identification
numbers. Th e first gate
shows input 5 high and 6
low for an output at 4 that
is high. #2 then ha s pins 1
and 2 high for a Iowan pin
3. #3 has pins 1 and 2 high
for a Iow an pin 10, Diodes
05 and 00 are off (like out
of circ u it). #4 has pins 12
and 13 low for the output
pin 11 to be high. 0 2 is
high . as are the diodes in
0 7 and 0 1 on the matrix
boa rd . Thi s plac es the
transceiver in the mode for
receiving 146.40

Now let's put +9 V on
pin 6, which depict s th e
transmit mode. Following
through once again, #1
gate has pins 5 and 6 high,
output pin 410w. #2 has pin
1 low and 2 high, wh ile the
output is high. #4 has 12
and 13 high and 11 low,
taking 02 out of the circ uit
as requi red, #3 has pi ns 8
and 9 10w for a high output
which t urns on d iodes 05
and 00 as requi red . We
have shown how and why it
works. Thi s same logic can
be appl ied to repeaters you
ma y lik e to h ave but
thought you wou ld have to
do w ithout .

Wiring It In

The smal l circuit board
you have just fini shed w ill
need a total of 7 sho rt wi re
leads, 6 if you have a piece
of foil on the board t hat
can be so ldered to a case

shield . Pin 7 from the IC is
ground and goes to this
point. The unit can be
mou nted betwe en t h e
pane l and the outs ide of
the pa rtitioned modul e
containing the 43.9 MHz
and 10.24 M Hz o scillators.
See page 15 in the manual.

The other 6 leads all go
to the matrix board se lec
tor position on the matrix .
Pin 14 goes to the tab
ma rked 9 V, pin 6 to the OP
tab on the board. Pins 1, 4,
and 5 of the IC go to the in
put selecto r positi on of
your cho ice. The d iode
cathodes of 05. 00, and 02
go to t he cat hode input
point of the selec ted chan
nel on the matrix.

For normal operation.
the duplex sw itc h w ill be in
the B position. Placi ng the
sw itch in the A position
reverses the operation, and
147.435 now becomes the
rec eive frequency .

St il l. some may have t he
quest ion , " That's f ine for a
WR6AMD mod ific at i on ,
but how do I handle a prob
l em t h at requ ires two
diodes to be switched out
of the rece ive posit ion
when I go into t ransm it? In
addition, I also need one
more diode for transmit
than you show com ing out
of the CO-4011A. " looking
at Fig. 1, two diodes are
fanned out from the gate
feeding pin 10 (05 and 00).
so you c an fan out an addi
tiona I diode. likewise for
the diodes you wish to
sw itc h ou t . You can do that
from pin 11.

It is always necessary to
program the lowest of t he
frequencie s f or recei ve.
looking over the program
chart. you see that you wi ll
always need either 07 or
06; when you do not need
07 , you almo st always
need 06 and 05. That only
leaves 5 more positions
maximum t hat can pos
sibly requ ire addit ions or
subt ract ions, and the infor
mation in these pages
should lead you to a solu
tion to your personal prob
lem . •



THE INCREDIBLES FROM EDGECOM
NOW AT TOWER ELECTRONICS

FMS·25

• • •

Designed to be the perfect mobile rig,the FMS·25 provides you with the same out standing receiver and transmitter
as the System 3000A plus severa l operating features that prov ide t he utmost in mobile operating conven ience.Ten
Iront-panel-prog rammable memory channels , a built-In band scanner, any trans mitter offset, fu ll coverage
(144·147.995 MH z), electronic push-button t uning and an advanced PLL synt hesizer are just a few of the operating
fea t ures thai make t he FMS·25 a fantastic rig . AI the low pri ce of $439 it leaves ailihe others behind.

TOWER ELECTRONICS CORP.
T44

24001 ALICIA PARKWA Y
MI S SI ON VIEJO. CALI FORNIA 92675

(714) 768-8900

SYSTEM 3000A

The Incomparable System 3000A starts by giving you a receiver with absolutely unequalled performance. The five
pole front -end provides virtually intermod-free recept ion , even in the most populated areas. Images are at least
- 60 dB and desenslng a min imum of - 100 dB. The ten-pole IF filters make adjacent-channel interference a th ing
o f the past ( - 80 dB at 15 kHz). Add a t ransmittert hat gives you 25 Watts of power, fu lly adjustable, and advanced
PLL synthesizer and you have a pretty good rig. But Edgecom didn't settle for " pretty good." System 3000A also
features: Twen ty memory channels, a memory channel scanner, a band scanner, any transmitter o ffset, two pr iori
ty channels, memory channel monitor, electron ic push-button tuni ng and a full TWO-YEAR WARRANTY. These,
and all of the other f ine features of System 3000A make it a pretty incredible rig. And at the bargain price of $549,
you're getting much more than you r moneys wort h.
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Eric'Shalkhauser W9C1
527 Spring Creek Road
Washington IL 6fj71

The History of Ham Radio

-part VI

Photos were taken from the 1BCG Commemorative Issue 01 the
Proceedings of the Radio Club of America, Inc., The StOty 0' th "
Fits' Ttans ·At/antic Short Ware Messag", October, 1950.

Reprinted from acc News, a
publication of the Chicago
Area Chapter of the aCWA.

I n the winter of 1920
1921 , radio amateurs

were openly dreaming
about beaming radio
signals across the Atlantic
Ocean . However , their

pla ns we re not very we ll
o rganized, and attempts
during Fe bru a ry, 1921 ,
resulted in failure . No
signal s we re heard ,
a lthough many British sta
tions were listening in
tently .

The effort prompted the
operating department of
the American Radio Relay
league to make a renewed

atte mpt . T his time , to
e li minate confusion and
unnecessary QRM, a con
test was planned and ex
ecuted to se lect the sta
tions wit hin the American
continent whose signals
had the capability to cover
the long distance . Ap
plicants were required to
first fill out a prescribed
form. (T he wording on this
form was reproduced in
the last chapter of " The
History of Ham Radio," 73,
December, 1977.)

The renewed attempt
was planned for the period
of December 7-16, 1921 ,
Test tra nsmissions we re to
sta rt at 7 pm and cont inue
un interrupted until 1 am
EST. Each amateur rad io
dist rict was to alternate,
using a 15-m inute time
period , in making transmis
srons.

Phillip R. Cou rsey of
london, editor of Wireless
World , who was also in
st rumental in arranging the
prio r effo rt during the

previous Februa ry, was in
complete charge of a ll
re c e iv in g stat ions In
England a nd the other
countries in Europe . All
co rrespondence was
routed through him . To
assist and supplement the
efforts of the British
amateurs in coping with
the problems (and there
were many) of reception of
American signa ls , the
ARRl t raffic department
deci ded to have a n
America n amateur sent to
Eng land to make su re that
the most desi rab le and ef
fective means were em
ployed to insure success of
t h e ve ntu re . Pau l F.
God ley, a na t ive of Mont
clai r NJ, who was a sea
soned amateur rad io
operator and well versed in
the use of shortwave
equipment. agreed to
undertake the assignment .
Mr. Godley had adapted
the Armstrong regener
ative ci rcuit to shortwave
work .

•

•
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General view of 1BeG showing the station building, the
mas ts, and the antenna system. The mast to the right is 100
feet high, the one at the left is 80 feet. Theantenna is of the
so-called cage type, t-sbsoe. a new form of aerial con
struction, at the time, whic h was especia/fy effective in
continuous wave tra nsmission because of its uniformity.
The flattop section of this antenna is 100 feet long, and its
do wn lead is placed in the exact center and is abou t 80 feet
long. Ins tead of a ground connection, a counterpoise
forms the other part of the radiating sys tem. The counter
poise is simply a secondary antenna system located a cer
tain distance below the actual antenna and a certain
distance above the ground.
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Interior view of the station.

knew wi t hin hours how narrated in the January and
well many were doing . A Februa ry, 1922, issues of
summation of the entire QS T. w ith both God ley and
undertak in g is to be found Cou rsey reporting in detail.

Call Location Type Wave Cypher

lAFV Salem MA CW 200 YLPM V
n s Bristol CT CW 200 AOTRB
'RU W. Hartford CT CW 200 BPUSC
'DA Manchester MA CW 200 CaVTD
'AW Hartford CT Spk. 210 DRWUF
lBCG Greenwich CT CW 230 GODLY
2BMl Riverhead NY CW 200 FSXVG
2FD New York NY CW 200 GTYWH
2FP Brooklyn NY CW 200 HUZXJ
20M Ridgewood NJ Spk. 200 JVAYK
2EL Freeport NY CW 200 KWBZL
3DH Princeton NJ CW 210 LXCAM
4GL Savannah GA CW 200 MYOBN
3BP Newmarket Onto Spk. 200 NZFCO
BDR Pittsburgh PA CW 200 OAGOP
9KO SI. Louis MO Spk. 200 PBHFO
9AW Toronto Onto CW 200 OCJGR
,ZE Marion MA CW 375 RDKHS
ZZL Valley Stream NY CW 325 TGMKU
Ol0 Parkesburg PA CW 360 UHNlV
5ZZ Blackwell OK Spk. 375 VJOMW
6XH Stanford University

CA CW 375 WKPNX
7ZG Bear Creek MT Spk. 375 XLOOY
BXK PittSburgh PA CW 375 YMRPZ
9ZV Lacrosse WI CW 260 RZOMY
9ZN Chicago IL Spk. 375 ZNSOA
9X1 Minneapolis MN CW 300 SFLJT

Table 1.
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hea rd and have w itnesses
to m o ni tor all records kept.
Afte r eac h night of t he
tes ts, the resu lts wou ld be
given to o ne of the Brit ish
longw ave sta t ions an d the
res u lts o f t he previ ou s
amateur transmiss ions re
l ayed to the l isteners in
America . In this way, every
amateu r in t he U n ited
States and Canada would
immediately be informed
of the o utcome of thei r
endeavors . Commercia l
station MUU at Carnarvon,
on a wave length of 14,000
me ters with plenty of
power, could be copied
anywhere on the American
side. As a special conces
sion and because of the
great interest that commer
c ia l c o m p an ies took in
the se tests , the daily
messages given by Godley
to MUU were repeated by
WI I, the RCA stat io n in
New Brunswick, by slow
Morse code, in order to let
amateu rs everywhere copy
direct. This was done at 7
am GMT, and everybody

So God ley a nd t he
e qu i p men t w hic h h e
selected to t ake with him,
along with the British and
t hei r receivers, m ade the
underta king an all-amateur
project with everybody
pa rticipat ing . With this in
m ind, the A RRl t raffic
department set u p t he
following overall schedule:
Six hours each night, for
ten successive nights ,
signals were to be beamed
in the direction of England
and Europe. The French
and the Dutch, as well as
all other amateurs, were in
tensely interested in what
was being attempted. From
7 to 9:30 prn, a f ree-for-all
schedule was to be fol
lowed . This two and o ne
half hour period was divid
ed into ten sections of fif
teen minutes each. Duri ng
each section, all amateurs
in a given amateur radio
di st rict wou ld t ra nsmit.
This wou ld enable all
amateu r stations to take
pa rt . This pa rt of the pro
gram was des igned to open
up the ether ro utes, one
way o r anot he r, ho p ing
tha t someone would get
throug h.

The second and m a jor
period of eac h of the ten
n ights, f rom 9:30 pm to 1
am, was arranged ex
cl usively for those qual if y
i ng amateur stations with
t he long-distance reco rd s.
They were asked to beam
t heir signa ls accord ing to a
p rescr ibed select ive sc hed
u le w hich was given to
them by the operating
depa rtme nt and kept
secret unt il the day of
t ransm issio n. Each st at ion
in the contest, free-for-all
and selec t ive, would ini
t iate a call addressed to
TEST, calling three times
and signing three times,
repeat ing this as often as
desired during the periods
assigned to the district . For
example: TEST TEST TEST
de 1BGD 1BGD 1BGD
(repeated).

Godley would keep an
accurate log of all signals
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The firs t message. This is a fa csimi le o f pages 44 and 45 from the origina/log kept by Paul God ley in Ardrossan, Scotland,
showing the now famous " Nr. 1" as he copied it from station 1BCG at 2:52 am GMT on December 12, 1921. Th is 12-word
message was the first ever to be sent across the Atlantic on shortwaves.

Ma ny of the Engli s h
amateurs, as we ll as some
French a nd other sta t ions,
repo rted copying Amer
ica n signals. According to
Godley. 22 CW and 6 spa rk
stat ions were heard. The
stations who made the
grade are listed in Table 1.

Godley had se t up his
receiving station in
Ard rossen, a small fish ing
village twen ty m il es to the
west of Glasgow, Scotland .
He cho se this location in
northern Englan d ra ther
tha n a loca t ion nea r Lo n
don k no win g t hat t he
previous effort had gone
ast ray prima ri ly because of
re ge ner a t ive re c e ive rs
used in ea rly 1921 caus ing
a great deal of heterodyne
inte rference.
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To the credit of a group
of Amer ican amateur s
determined to make a suc
cess of the opportun ity of
fered . a sta t ion was built
from the ground u p.
sta rt ing on November 19.
1921 . Sho rtly afte r. God ley
departed for England on
December 15 on the
AQu itania . with the parting
words to his well-wishers.
" Plea se build a sta tio n that
wilt get over there ."

Six amateu rs poo led
the ir e nthusia sm and
asse mbled a station using
th e latest tech n iqu e s
known wi th t he most ad
vanced pieces of equ ip
ment avai lab le. They con
structed an aeria l system
co nsidered to be the be st
layout in theory a nd design

fo r 200 meter radiation .
The sta t io n was lo cated in
Greenwich CT. licensed
1 BCG. the ca ll o f Mr ,
Cro nkhite. who was one of
the six.

The transm itt er was ini
tially put in operat ion on
December 6. 1921 . To in
spect its performance. a n
agreed-upon long CQ was
sta rted on December 7t h at
3:30 am that lasted until
4:30 am . This wa s the first
day of t he tr an sat lant ic
tests . From the records o f
the log kept by God ley,
these first signals were not
hea rd The log kept by
Godley between the 8th
and the 16th, moni tored
and checked by a Mr. Pear
so n, an observer. had the
follow ing sta teme nt s re-

peated very often:
" W e a t h e r wet and

bois te ro us , fin d a t mo
sp herics very heavy- he r
mo nies Jamming recep
tion - re cept io n condit io ns
ve ry spo rad ic - having to
fig ht heavy static con
tinuously- the interference
from many statio ns is al-
most co nsta nt ..

It is interesti ng to read
about these adverse co nd i
tions under which God ley
and his obse rve r had to
operate . The ir re cei ving
equipment was located in
a large tent out in an open
tleld near the seasho re .
The wind , rain , mist , and
chilling breezes made the
situatio n ve ry unpleasant .
Since it was December. t he
temperatu re was usually in
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and practica l and of real
va lue in lon g-d ist an c e
co mmunicat ion.

Wha t ha ppened in De
cember. 1921. ma rked a
t u rning po in t in ra d io
h is tory . Wha t had ap
pea red in books a nd been
propo unded in theory up
to now. th is " knowledge of
the a rt ," wa s now di s
proved . A new field of in
vestigation was opened up
fo r explo ration. Through
ex pe r ime n ts . a m a teu rs
tackled the unknown ethe r
bands and came up with
answe rs.

In t he next chapter, I will
explore the part amateu rs
contributed to the ea rly
d ays o f radi o br o a d 
cas t ing.•

--'- .',-

ca rry me ssage s to a ny
g reat d istances with a
power input not to exceed
1000 Watts. The eve nt
opened the door to bigger
doings . The pa rt played by
amateu rs. and exclus ively
by amateu rs. in send ing a
message across the Atl an
ti c with t he ir s im p le
homemade eq uipment was
now recorded history. The
distance cove red was
severa l t hou sand m iles .
Not until about 1926 were
comme rcia l circuits of a
pr a cti c al natur e in
aug urated o n shortwaves.
seve ra l yea r s afte r
amateurs had explored and
demons t ra ted t ha t the
higher frequencie s be low
200 meters were feasible

TIl , , , 1>t , ....
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Amateurs Span the Atlantic
As reported bY PIERRE BOUCHERON

of 1 BCG in all of its de ta il s
may be found in a booklet
e nt it led The Story o f the
First Trans-Atlant ic Short
Wa ve Message. publ ished
by the Ra d io Club of
America . Inc. The message
transmitted o n the night of
De cem ber 11. 1921 , and
ac knowledged by cab le to
the AR Rl headqua rters by
God ley was the fi rst
message to cross the Atla n
tic by shortwave amateu r
rad io .

Now that this e ndeavor
was s uccess f ul ly ac
complished. a n ama teu r
fraternity grew in spite of
amateu rs being relegated
to the sho rt wave lengths
o f 200 mete rs. where it was
co ns ide red impossib le to

the 30s. and they had no
hea t except a small oi l
stove. Kee pi ng constan t
vigi l was a t rial . a severe
test of e nd urance .

The re ce iv ing a ntenna
was a 1300-foot longwi re
Beverage. It was strung up
o n te n twelve-foot-long
wooden poles. no t too
fi rmly set into soft so il
(which was covered with
seaweed and very slippe ry
to walk o n). The cold ra in
and heavy squalls gave the
men what came natu ra lly
under such condi t ions-a
he a v y co ld and near
p ne u mo nia . As God ley
apt ly lo gged the situat ion.
" A continuous fight
agai nst static and ha r
monic a nd cold and wet
th a t d rove o ne al most
crazy."

The receiving eq uip ment
cons isted of a Par agon
regenerative rece iver. to
gethe r with a type DA-2
detecto r a mplifier and a
su pe r-hete rodyne receiver
using ten t ubes, a re
sistance-coupled amp lifier.
and an exter na l beat
oscillator. This equipment
was chosen as being the
best poss ible fo r both sen
sitiv ity a nd se lec t iv ity .
Go d ley's aim in h is
rece iver se lection was to
find an a nswe r to the
secrets of the Armst rong
regenerative ci rcuit ,
especia lly when receptio n
of CW ve rsus d amped
waves was conce rned. This
was a p roblem, o ne of the
major o nes. in the early
1920s.

Then. o n the night of
December 11, the sig na ls
from 1BCG came booming
throug h with cl ari ty and
volume over much Q RN
and othe r interfe rence. The
message was logged by
Paul Godley:

" Nr. 1 de 1 BCG words
12, New York. December
11.1921 : To Pa ul Godley,
A rd ro s s a n , Scot la nd .
Hearty congratulations .
Burghard, Inman, Gnnan,
Armst rong, Amy. Cronk
hite ."

The story o n th e success
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Reusing Coax Connectors

- worthwhile salvage job

Rece nt ly, the price of
coaxia l cab le connec

tors has risen dramatically .
The most commonly used
coax connector by ama
teurs is the familiar Pl-259 .
This plug is useful for the
RG-8/U size cables (.450
inch d iameter) as well as
sma ller sizes with an ap
propriate ada pte r. red uc
e rs such as RG-S8/U, RG
59/U, etc .

Prior to th is pr ice in
crease, most users simply
di sca rded "used " plugs
and bought new o nes for
each new cable assembly
being made. Now, how
ever, it becomes almost an
economic necessity to use
the se sa me pl ugs over
aga in for ea ch new assem
bly.

The reaso n they were
usually di scarded was that
it was more trouble than
they were worth to attempt
to recover t hem fo r re use .
O ften the salvag ing pro
cess da maged them to t he
poin t they were practical ly
worthless, both from an
appearance and a fu nc
tional standpoint.

The most damage results
from t he unsolderi ng oper
at ion. Due to the " hea t
sink" properties of the con
nector body, conside ra ble
he a t is needed to unsolder
the shie ld braid , especia lly
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wit h the larger diameter
cables and if it was a
" good" solder job to begin
with . In a n attem pt to get
enough heat, you may be
tempted to use yo ur pro
pane torch . Don't. True 
you can eas ily unsolder the
cab le and p ull it o ut in a
few seconds, but you will
no doubt ca rbonize some
o r all of t he insula t ion
materi al , usually Micarta
o r o ther fi lled p lastic . In
many cases, it may crack.
Hea t is not t he answer.
The se plugs can eas ily be
removed by a mecha nica l
process, afte r only un
so lde ring the center con
d uctor .

First cut the connecto r
free from the cab le; leave
about 1 to 2 inches of cab le
on the connecto r. Remove
the she ll. Next stri p back
the jacket and slide the
braid up toward the con
nector body . Use a sharp
knife o r raz or blade and
cut through t he cable in
sula tion all the way around
and slip it off to ex pose the
center conductor. When
this step is complete, you
can heat the connector tip
with you r solde ring gun
and with a sma ll pair of
pli ers pu ll the cente r con
du ctor free . Us ing the
plie rs aga in, try to pull o r
" t e a se" th e re mai ni ng

center piece of insu la t ion
material out. Don't worry if
you can't. It may have
melted into t he braid du r
ing t he o rigina l solde ri ng
job wh en first assem bled .
By now you are no doubt
tho roug hly frustra ted and
thinking of re aching for the
" torch ." Instead. lig ht ly
clamp the connector body
in a sma ll vise. o r hold it
with a small pliers. Do not
app ly too much pressure o r
yo u ma y deform the body.
Use you r e lect ric o r hand
drill w it h a 1 /8 -in c h
d iameter d rill a nd d rill
through the solder ports of
t he connector. These can
be easily located as t hey
ma y show so me br ai d
thro ugh or be fill ed with
so lde r . Drill st ra ig ht
through so the dr ill will
come o ut the opposite
hole (so lde r po rt) . Be
carefu l; you don 't need any
more hol es here .

Do this for bot h sets of
ho les, even if they are not
so ld ered . I usu all y only
so lder two o ppos ite holes
w he n assemb li ng . Tr y
agai n to pu ll t he stub. braid
and all , out . It will most
likely come o ut easily , but
if it sti ll won' t, go to the
next ste p . Pull o r o therwise
dig out e no ug h of the orig
ina l cab le insula tion to get
ne ar the so ld er ports, or at

le ast flu sh with the end of
the body. Select a 1/4-inch
diameter d rill and. using a
low or va riable speed drill,
dri ll down axially towa rd
t he ti p end throu gh the in
sulat ion . Do not dr ill too
dee p. Now try to "p ick"
between the braid and the
connector body with a
small screwdriver or other
simila r tool. This should do
the trick . As a fina l step,
use a 11/32-inch di ameter
d rill in a hand-held holde r
suc h as a pair of vise grips
or p liers and sort of " ream"
out any so lder, so lder flux ,
and other debris. Run thi s
d rill all the way into the
connector insula tio n and
light ly scrape it clean.

This wil l give you a con
necto r body "clean as a
whist le" and ready to use
again . It will not be dis
colored , but better st ill, the
ins u la tion w ill have re
tained its origina l properties.

This same procedure ca n
be used to remove the
sma lle r diamete r cab le s
after be ing su re to remove
the adapter. If it somehow
got solde red in, d rilling
through the so lder ports
sho u ld free it . This , of
co u rse , wil l ru in th e
a d a p ter , but t hey a re
cheaper than a whole new
pl ug . Good luck . •
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Building From Magazine Articles

- the breadboard/wire-wrap wa y
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Fig. 1. A simple logic probe. Using two different colored
LEDs makes for a more distinctive display but they can
both be the same cofor. Vary the value of the resis tor for
bes t brightness. Remember that LEDs are light-emitting
diodes and must be forward biased in order to light
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I n a previous article. I
described a system for

bread boa rdin g fC ci rcuits.'
Carrying on from there, I
would like to show how
easy it is to pick projects
out of magazines. build
them up on the bread
board, and then transfe r
the whole th ing to a more
permanen t arrangement.

The Design Console
For t hose of you who

missed my first article, a
brief description of the
breadboa rd design console
is in order. Four CSCl Ex
per imen t er Bread boa rd
Sockets we re mou nted on
a Bell & Howe ll Des ign
Console that came with
one of their c o r re -

,~ ,

spondence courses (Photo
A). The console conta ined
a va riable O-to-30-volt de
power supp ly and I added
a + 5-volt dc regu lated
supply. In the article, I a lso
gave schematics and other
details for building your
own design console from
scra tch.

Using th e breadboard as
a n in termed iate step be
tween a magazine circu it
o r o rigina l design and the
finished product has some
very real advantages . It
allows you to try the design
fi rst. This is especia lly im
po rtan t if yo u f ind it
ne ce ssary to use com
ponents other than those
specified by the author.
Since changes are so easily

1-----;-_PAon

made. this is the stage
where you can tryout any
mod if icati ons that occu r
to you.

While it is true that
many components are get
ting hard to get. such is not
the case where integrated
ci rcuits a re concerned .
They are read il y ava ilable
a nd prices are rock bottom
as will be apparent by
c hecking the ads in t his
issue of 73. After you read
the ads, flip through the
pages from cover to cover
and see how many articles
you can find that contain
ci rcu its whic h could be
buil t up o n the design con
sole in a ha lf hour or less .
In the December. 1977.
issue, I found seven, and
other issues have that
many or more.

Pick a circu it, put it on
the breadboard, and see
what mak es it t ick. This is
an educational process as
we ll as a prod uctive one.

I always mount my ICs
so that they all face the
same direction . That way
I'm always counting pins
from t he same sta rting
p oi n t. Fol lo win g the
sc hematic, wi re the ICs
togethe r. I cut lo ts of one-,

two-. three-. and four-inch
pieces of insulated twenty
fou r gauge wire a nd then
strip 14 inch off each end. I
keep the d ifferent lengths
in half-pound margarine
cups and they are always
handy. This is much easier
tha n cutting wire as you go
along. Do not use wire
larger than twenty- two
gauge. This includes the
le ads on half-Watt resistors
and larger capacitors. Wire
larger than twenty-two
gauge will damage the con
nectors inside the bread
boa rd socket.

Most sc hematics fl ow
from left to right. so I build
that way, testing as I go.
Many circuits contain tran-
sistors , resistors . and
capacitors which are easily
incorporated into the
layo ut on the console .

Troubleshooting
Whethe r you test as you

go along, as I do, or wait
until the whole project is
laid out. some method of
debugging is needed. Be
cause of defective com
pone nts, miswir ing, or in
correct design, you r circuit
may not wo rk properly at
fi rst. That is when I put my



Fig. 2. Schematic of the two meter scanner. Rl = 1 megohm, R2 = 1.5 to 4.7 megohm,
and Cl = .1 uFo The scanner is disabled by remo ving the +5 V dc from the ICs.
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logic probe to work.
In the b re adboa rd ing

a rticle p rev ious ly men
tioned, I described a quick
and easy logic pro be that
you can build (see Fig. 1).
Construct this probe on
your breadboa rd and t hen
try touchi ng the probe to
the p lus a nd minus power
su pp ly terminals . Eithe r
o ne LE 0 o r the o t he r
shou ld ligh t, dependi ng o n
the polarity probed . If you
touch the probe to a point
in a ci rcuit that is pulsing
(a lternating between pos i
t ive and ne ga ti ve ), the
LEDs will fo llow this alte r
nation if the freq uency is
low enough.

This probe is satisfactory
fo r stat ic testi ng, but for
d yn am ic testi ng (when
things are happening rap id
ly), it has two drawbacks.
Pulses that occur more
than a few times per sec
ond will light either one or

the other or both LEOs con
tinuously, dependi ng on
the polarity. This is confus-

ing since you can' t te ll
whether you a re looking at
a steady signa l o r a rap id ly

c hanging o ne. Also, a ve ry
rapid single pulse will be
go ne too fast fo r the LEOs
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Photo A. Bell & Howell Design Consofe modified for IC
breadboarding. This is nice to work with but all that is real
ly needed are some breadboards and a +5-volt dc
regulated power supply (Fig. 3).

Photo B. The scanner as it looks on the design console.
Also shown is the CSC LP-l Logic Probe used to check out
circui t opera tion.
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Pho to C The scanner only takes up a small a rea on the
Hobby Board. The wrapper, also by OK Machine & Tool,
tied it all together.

16

Table 1. Logical condition of various leads of Fig. 2. The
numerals in the Input Pulse and 7441 Output columns are
decitnet and the numerals in the 7490 Output column is
the BCD equivalent. 1 is a high and 0 is a low condition as
seen by the logic probe. Anytime that a 1 appears in the
7448 Ou tpu t column, that segment will light For instance,
the BCD equivalent of decimal 8 ;s 1000, and the digital
readout will have all of its segments lit. By increasing the
value of C1 in Fig. 2, the pulses can be made to occur so
slowly that you can follow this action.

to reac t.
The LP-1 lo gic probe by

CSC2 is the solution to both
of these problems (Photo
B). In add ition to HI and LO
LEOs, it has a PULS E LED.

IC5 (7448 seven-segment
decoder/d river) a lso takes
thi s BCD format from IC3
and dri ve s a seve n-segme nt
digita l readout tha t tell s us
w hic h chan nel we 've
stopped on.

The log ic probe makes
find ing mal functions in a
c ircu it like thi s very simp le
if you know what to look
for . More complex circ uits
a re ha rder to debug, but
the princi ple is the sa me.
The im porta nt point to
remember is that you have
to figure out what you
should find at a given loca
tion before you can deter
mine whether you have a
prob le m there or not.

Now that everything is
wo rking properly, you'll
wa nt to transfer all of this
to a more permanent ar
ran ge m en t. After tryin g
man y d iffe rent met hods of
const ruct ion, I have found
that wi re-w rapping is quick
and easy for one-shot proj
ects . Q uick and easy, tha t
is, o nce you get the ha ng of
it. I finished the scanner
jus t described in a n hour
a nd a ha lf.

Breadboarding and wire
wrappin g have many thi ngs
in com mon - both adva n
tages and methods. As o n
the de sign console, th e
wire-wrapped la yout can
b e easily c hanged as
desired. The ma jo rity o f
the sol id-sta te compone nts
used in thi s type of project
are integrated ci rc u its
which a re wire-w rap ped
togethe r very much the
same way t hat t hey were
connected together o n t he
breadboard.

The Hobby Boa rd by OK
Mac hine & Too!' is ideal
fo r this kind of construc
tion (Photo C). The scanner
leaves plenty of room for
other ideas that I might
wa nt to incorporate later .
The Ho bby Board has a
sta nda rd fo rty-fou r con
tac t edge connector and
soc ke ts ar e r e ad il y
a vail able . Thi s project
c o u ld a lso be w ir e 
wrapped o n a piece of perf
boa rd and perma ne ntly

pulse, the MEM (memory)
switch is tu rned o n and the
HI o r LO and PULS E LEOs
will stay lit a fte r any pul se
of at least 50-nanoseconds
duration . CSC now has
th ree logic probes from
which to choose .

In o rde r to use the logic
probe properl y, yo u have
to know what to expect at
any given point in your cir
cuit. Fig. 2 is part of the
schematic fo r a two meter
sc a nner I've b uilt a nd I' ll
use it as an exam ple . IC1 (a
555 timer) is used as a pulse
generator and the probe
shows HI. LO, and PULSE
when touched to p in 3. Ob
viously the ge nerator is
wor king . By re plac ing R1
with a pot. I can adjust the
output frequency of IC1 to
any value I desire. To rea lly
slow it down, inc rease the
size of C1 .

lO a (7400 NAND gate)
will pass the pulses from
IC1 when pin 2 is high and
stop them when it is low. A
high o r low can be c reated
by runnin g a 1000-0hm
resistor from IC2a , pin 2, to
battery o r ground . The
probe shows this action
dearly. Touc h the probe to
IC2a , pi n 3, and change p in
2 from high to low and
back aga in. IC2b inverts
the COR lead from my two
meter transceive r to ma ke
it compatible wit h t he
scanner. The COR is high
wh en the receiver is receiv
ing a signa l a nd I need a
low to stop the scanner.

IC3 (7490 decade count
e r) counts the pulses and
indicates this count in BCD
(b ina ry-coded de cimal ) for
mat on its A, B, C, and 0
le ads (p ins 8, 9 , 11, 12).
With pulses enteri ng IC3
o n pin 14, the A, B, C, and 0
leads should re act as in
Table 1 .

IC4 (7441 decade de
coder) takes this bina ry
cou nt and converts it to a
one-o ut-of -ten fo r m a t .
These te n output leads ac
tua lly do the c ha nne l sc a n
ni n g by seque ntia lly
g rounding the crysta l
select leads in t he receiver.

7448 Output
segments

abcdefg
1111110
0110000
1110101
1111001
0 1100 1 1
1 0 1 1 011
00111 1 1
1110000
1111111
1110011
1111110
0 1100 00

o
1
2
3
4
5
6
7
B
9
o
1

Anyti me tha t pu lses are
detec ted , the PU LSE LED
will light, indicating that
you are not looking at a
steady signal leve l. When
looking for a q u ick sing le

1441
Output

7490 Output
7441-7448 Input

leads
DC BA
o 0 0 0
o 0 0 1
o 0 1 0
00 1 1
o 1 0 0
o 1 0 1
o 1 1 0
o 1 1 1
1 0 0 0
1 0 0 1
0000
o 0 0 1

o
1
2
3
4
5
6
7
B
9
10
11

Input
Pulse
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easier. If you a re doing
you r own designing or ex
te nsive modi fica t io ns, then
the breadboarding is in
va luable .

Ei ther way, the monthly
magazines are full of ideas,
circu its. and fi nished proj
ec ts . Pick one out a nd try it
fo r you rs e lf. I think that
you wi ll be surp rised and

Fig.3(b). Connections for various + s-vott de regulators.

Fig. 3(a). +S-volt de regulated power supply. The input
voltage can be higher than that shown, but as the input
voltage rises, U1 is required to dissipate more heat. U1 can
be any o f the follo wing: LM309K, 7805, LM340K·5, or
LM340 T·5. Be sure to mo unt on a metal chassis with a
good heat sink .

. s TO ' O IX

Photo D. While the wiring looks quite complex, wires are
placed one at a time and it is really not diff icult.

c e ramr c capacitors be
tween the battery a nd
ground buses at va rious
points to help fil ter t he
spikes tha t are genera ted
by the rap id switch ing ac
tion taking place within t he
ICs.

The first step is to mount
the tC socke ts. I o rient
them so that the IC pins all
count the same way. As a
furthe r aid, Idraw a view of
the bottom with a ll pin
num bers shown. I al so glue
the sockets in p lace with
rubber cement. It holds
them fast but they can still
be removed at a later date
if need be.

Install the wires one at a
time, foll owing the sche
mat ic, just as you d id when
building your projects o n
the breadboard . Cut the
wires lo ng e nough to a llow
some slack . Here a lso, I cut
and strip a lo t of wire to dif
fe rent lengths and store the
pieces in plastic margari ne
cups.

Do not draw the wire
bowstring-ti ght be twee n
posts, and be very su re that
a ll of the wire stripped bare
is actually wra pped o n t he
post o r it cou ld short to ad
jacent posts. When it is
necessary to put more than
one wire on a post, the sec
ond wrap goe s above the
fi rst. Some wrap pos ts a re
called three-level posts
because there is room fo r
three wrapped wires.

Whe n the wrap ping is
finis hed, temporarily con
nect battery and grou nd
a nd c heck things out as
you d id o n the design con
sole. Use yo ur logi c probe,
and , if eve rything is right,
you're re ad y to mount the
perfboard o r Hobby Boa rd
in its fi nal loca tio n. I'll
le ave that part up to your
ingenuity a nd c irc u m
stances.

Using the sa me wire
wrapping techn iques, you
cou ld move from sc he
matic to finis hed product
withou t going through the
breadboa rd stage, but I
think that breadboarding
makes the whole process

mounted . The fea ture that
I like about the Ho bby
Boa rd/socket combina tion
is the ease o f making
c ha nge s. Th e bo ard is
unplugged, c hanges or ad
ditions made, and the
board is p lugged back in.

Now, something othe r
tha n a pair of longnose
pliers is needed to do the
actual wire-wrappi ng. OK
Machine & Tool also
makes a wi re-wrap k it
ca lled the WK-2 which con
ta ins a wrapper/unwrapper/
stripper, a fi ttv-Ioot spool
of wire. and a batch of
precut and stripped wire.
The wra pper/unw rap per/
strip pe r (WSU·30) a nd the
spoo ls of wire can be pu r
c ha s e d sepa rately . I
haven't tried it, but OK
also has a wire dispenser
that cuts a nd strips wire to
any length.

ICs are ins t all ed in
socke ts made fo r wi re
wrapping . Resistors, capac
ito rs . and transisto rs
with the ir leads cl ipped
sho rt can be inserted into
IC sockets, o r specia l com
ponent sockets can be ob
tained . As an alternative,
the leads can be inserted
through the board, wire
wra pped, a nd solde re d .
The solde ring is nece ssary
because the con necting
wire does not wrap as tight
lyon ro und leads as it does
on the sq uare wire-wra p
posts .

Battery, ground, input,
output, and control lines
are brought onto the board
via the edge connector. A
+ 5·volt de regulator could
have been mounted o n the
board, but it is a better idea
to put the regu lator on a
good heat sink on the
chassis.

To get from the edge
co nnecto r to d iffe re n t
po ints o n the board, I
solder to the edge-con
nector co ntac t and then
wire-wrap the other end of
the wire whe re it is needed
(Photo D). Buse s o n the
boa rd are u sed to
dist ribute battery a nd
ground . I place .01 uF disc
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Super Simple TT Generator

- uses almost no components

pins 2 and b of the lM380
to a 1 k and add a .01 uF
capacitor between pin 6
and ground .

Construction is easy. I
built mine on a small piece
of vectorboard using
te lephone wire to ma ke
connec tions. A la te r model
was built using a PC board .
It is highly recommended
that an IC socket be used
fo r the MC14410(P. I used
sockets o n both c hips .
They are ine xpen sive and
can save a lot of grief! An
old transistor radio box
was used to house the unit
and keyboard . I used the
Chomerics EF-213bO key
boa rd . The termina ls will
on ly stan d very b rief
periods of heat, as ev i
denced by the fact that I
ruined one while overzeal
ously trying to attain a
good connection . On the
second one, I he ld the wire
agai ns t the keyboard ter
mina l w ith pieces of
spaghetti . Hea t-shrinkable
tubing may also be used . I
put a pot into the output
line between the speaker
and capacitor to red uce
the volume, as the 380 can
put out quite a Jot of
audio' I also installed an
external jack. as shown in
the schematic. to permit
direct connection to my
ri g.•

, ,
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oscillator is fed to the in
verti ng inp ut. The va lue of
this component may vary
from about 470 pF to about
.003 microfarads . The 4.7k
resistor controls the tone
of the outputted signa l. If
des ired, a pot may be
substit uted for the fixed
resistor , and any tone
which will both work and
please the operator's ears
may be selected. Output is
taken t hrough a 25-mic ro
fa rad capaci to r a nd a n
8-0hm speake r. The 380 is
designed to operate into
8-0hm loads . The value of
the capacitor may range
from about 18 microfa rads
to we ll over 10 0 . For
12-vo lt operat ion, cha nge
the 4.7k res istor between

'.'

Fig. 1.

t hrough the 1k resistors
and t he t -rnt c ro f a ra d
capacitor. Val ues for the
output resistors can vary
from a few hundred Ohms
to about bO kilohms . The
va lue of the resistor shunt
ing the c rysta l can va ry
fro m about th ree to fiftee n
megohms.

The amplifier consists of
an lM·380N. This is one of
the handiest linear chips
around . It can output as
mu ch as two Watts of
audio with a minimum of
components . In the con
figuration shown (this con
figuration may be used for
just about any audio amp
app lication, as a look
arou nd m y shack will
evidence), input from the
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Fig. l shows a schematic
detai ling my circuit for

the generation of touch
tenet frequencies . The
ci rcuit. to my knowledge,
is the first to use an tC
amplifier . It works ex 
tremely well . is quite easy
to construct , and is inex
pensive. Total cost fo r t he
project was under nineteen
do llars.

The oscillator is a
Motorola MC14410CP chip
using a 1 MHz crystal. The
chip generates both the
high and low tones, feedi ng
the energy to t he amplifier

Mark M. Minot WA6AFX
/6763 BoliinRer Dr.
Pacific Palisades CA 90272
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EDGECOM SYSTEM 3000A

AND FMS-25...
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Microstrip

- magical PC technique explained

Typ ical microstripline preamplifier. In this circuit, the PC
traces perform as matching transformers, inductors, rf
chokes, and bypass capacitors . Thi s particular
preamplifier was designed for use in rece iv ing weather
satellites at 1.7 GHz, although the author has built similar
un it s to cover the 420 MHz, 1115 MHz, and 2300 MHz
ham bands.

/
••

H. Puul Shuch N6TX
Microcomm
/4908 Sandy Lane
San Jose CA 9j/14

M icrostrip is a trans
miss ion line, much

like coax or twinlead, ex
cept that it is fab ricated
not from wire or tubing,
but generally by etching
traces on a printed circuit
board . Now, it's a cinch the

•

average radio amateur isn't
about to run a long, thin
st rip o f printe d ci rc u it
board up his tower, so the
actua l application of
microstrip transmission
lines is like ly to be
somet h ing ot her than
feed ing anten nas . In fact,
microstri pline s a re es pe
cially useful in deve loping
couplers, ba luns , power
dividers and combiners ,
matching transforme rs ,
capaci t ive and inductive
reactance s, and a whole
host of struc tures which
u t il iz e the d istribu ted
properties of transmission
lines in lieu of " lumped"
components .

The recent acceptance
of microstrip techniques
by rad io amateurs has
allowed PC layo uts to be
developed such that the
traces used to interconnect
components will them
se lves be used as circuit
components, I have recent
ly presented mic rost ripline
circuits fo r amplifiers,U

mixers 3 ,4 . 5 filters 6 a nd, ,
complete conve rte rs." In
each case, successful du
plication of the designs re-

quired only se lec ting the
prope r printed ci rcuit ma
te rial a nd adhe ring closely
to the published layout
and dimensions. This art i
cle is in re spon se to
numerous inquiries from
radio amateurs who had
successfully d up lica ted
some of my des igns, but
wanted to know how the
magical PC trace dimen
sio ns were determ ined .

Transmission Line
Parameters

Any transmission li ne , be
it coax, tw inlead, micro
st rip, o r wh at-have-you ,
can be desc ribed in terms
of its characterist ic imped
ance (Zo) and length. Cha r
ac te rist ic im pe da nce is
the terminating impedance
see n looking into an infi
nitely-long sec tion of the
transmission line and is a
funct ion of the dimensions
of the conducto rs, their
o rientatio n with respect to
one another, and the di
electric co nstant of a ny
material separating them.
Transmission line length
may re fer to a physical di-
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Fig. 1. Representation of a typical microstrip transmission
line etched from double-sided printed circuit board.
Variables affecting the fine 's electrical performance in
clude the width, W, of the m icros tripline, the height, h, of
the strip above the ground plane (this being related to
board th ickness], rhe th ickness, r, of the strip metalliza
tio n, the length, I, o f the strip, and rhe relative dielectric
constant, ED o f the subs trate.

Balanced mixer. Here microstriplines are used to in
tro duce rf and LO signals to a pair o f mixer diodes (cen ter
of board) in the proper phase relat ionship for linear
heterodyne conversion to take place. The PC traces also
furnish impedance matching ;..f filtering and dc return for
the mixer diodes. Again, this particular mixer is optimized
for weather satellite receptio n at 1.7 GHz, but simila r
designs have been used for transmit or rece ive conversion
in any of the amateur microwave bands.

•l'
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whe re 0 (t he C ree k lower
case a lpha) indi cates that
the qua nti ties a re propor
tional rather th an equal.

Inverting the denomina
tor within the radical sign
and multip lying it by the
numerator, we get:

Zo o~

Z, = VLIe
1

l 0 Wt

e W'.a -
h

constant, E. , of the material
se pa rat ing the plates of t he
capacitor, and va ries in
versely with the spaci ng, h .
between the plates.

Thus a se ries o f propor
t ionalities can be devel
oped :

seve ral tens of GHz.

Microstripline Variables

Any t ra ns mission line
may be cons ide red as a
combinat ion of ser ies in
duct ive a nd shunt capaci
tive e le ments. o r sect ions,
acting togethe r as a de lay
line. The characteristic im
pedance of the result ing
line can be shown to be
pro portional to the rat io o f
inductance to capaci tance
for a uni t leng th." Algeb ra
ically, *

z. = V LIe
Co nside r Fig. 1, which is

a rep resentation of a
typical mic ros t rip t ra ns
missio n line etc hed from
dou ble-clad printed c ircuit
stock. The thin strip atop
the board, with re spect to
the unet ched ground
plane. comprises the trans
mission line . A signa l in
jected (or " launc hed") into
the st rip at one end wi ll
emerge, afte r a given prop
agat ion de lay, from t he
other e nd . Since the above
equation ho lds fo r at least
a first-order approxima
tion, determi ning the c ha r
acte ris tic impe d a nce of
the microstrip transm ission
line in Fig. 1 invo lves mere
ly quant ifying th e ind uc
tance and capaci tance per
unit length .

like any co nd ucto r, the
etched trace in Fig. 1 ex
hib its a n ind uctance pe r
uni t length wh ich is in
ve rse ly proportional to its
width , W, and thickne ss, t .
The capacitance betwee n
the strip a nd the ground
plane varies directly with
the line width, W, varies
di rectly with the d ie le ctr ic

' Strictly speaking , this rete
trcnsbrp only holds for trans 
miss ion l ines propagating sig
nals in the transverse etec.
tromagnetic (TEM) mode-that
is, with electric and magnet ic
lines of force both at right
angles to each other and at
right angles to the di rection of
propaga t ion. Fortunately, ml
crostriplines c losely ap prox
imate TEM propagation in most
applications.

rnension . but more often
denotes the phase delay
(measu re d in elect rical
deg rees) of a signa l be ing
propagated down the line
at a particul ar o pe ra t ing
frequency. Such an elec
trica l length is, of cou rse , a
function of the ve locity at
which the signal is prop
aga ting down the line;
hence . if we speci fy a
transmission li ne's ve loc ity
of propagation, we ca n
gene ra lly calc u la te t he
e lect rical length o f a ny
physical/ine at a ny desi red
frequency. Since the veloc
ity of pro pagat io n of e lec
tromag net ic radiation is
free sp ace e q uals t he
speed of li ght (a uni versal
consta nt), and since this
velocity cannot be exceed
ed by a signal propagated
down an actua l transm is
sion li ne. it is common
pract ice to specify to r any
tr an smi s si on lin e its
relative ve loc ity of prop
agation (with re spect to the
speed o f I ight). o r propaga
tion constant. Fro m this
decimal number, t he e lec
t rical length at a given fre
qu ency is easi ly fo und for
an y physical le ngth o f
transmission line.

r have rece nt ly pub
li shed des ig n tec hniques'
whic h determine the c har
acte ristic impedance and
elect rical length req u ired
of transmission lines to be
inserted at specif ied loca
tions within amp!ifier cir
cuits . Sim ila r te chniques
exist for other type s o f ci r
cuit designs . Wha t rema ins
is to determine the re
quired dimensions and lay
o ut to r ac hieving the
des ired tra nsm ission lines.
Since m icrostr iplines can
be fabricated ove r a wide
range o f cha racte ristic im
pedances a nd at p ractical
ly any length (limited only
by circuit boa rd size
rest rictions) , microstrip
tra nsmiss ion line s wo uld
seem a n idea l medium for
most ci rcu it des ign. from
freq uencies o f a few hun
dred MH z up th ro ugh
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Fig. 2. Measured micros tripline impedance and propagation constant versus strip width.

c

377(h/W)

-rt.7.. =

and

v = -rt.
w here W, h, a nd t, a re as
defined in Fig . 1 , c
re prese nts the ve locity of
propagat ion of radiant en
ergy in free space, and the
number 377 is an expres
sion for t he c haracte ristic
im pedance of free space in
O hms."

Alt hough the above fo r-

Quantifying Microstripline
Behavior

A se t of equations tre
quentl v encountered in the
e n g ine e ring htere tureo
which provides a good first
order approx imation of the
character istic im pedance
a nd propaga t ion velocity
o f m ic rostripJines is a s
follows:

Velocity of propagation
inc reases slightly as micro
st rip l ines become more
narrow (tha t is, for higher
c h a rac t e r i s t ic imped 
ances).

Gene raliza tio n #7:
For a given dielectric

co nsta n t, a s long as strip
width is ad justed to hold
c ha rac teristic imped a nce
co n s t a nt. propagat ion
ve locity is independen t of
substra te t h ickness.

Since the computat ions
involved in ac tua lly deter
min ing d imensions for a
parti cu lar micro str ipline
are quit e involved and
oft e n fraught with error,
the above approx imations
not only le nd themse lves
to a better und e rstand ing
of the mechani sm o f rnt
cro st ri p. but they a lso pro
vid e a " te st of re asonable
ness" for e valuating the
result s of a more rigorou s
co m puta t io na l a na lysis.

A similar se ries of pro
p or ti o n ali ti e s c a n b e
developed for describing
the velo city of propagation
a long a microstrip t rans
mission line , starting from
the relations hip :"

1
v = -

vtc
Without belaboring the

ca lc ula t ions , le t us gener
alize:
Genera lizat ion #5:

Velocity of propagation
dec rea ses with inc reasing
dielectri c constant.
Generalization #6:

I I I
[ , [
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than it is for thi ck
substra tes .
Generaliza tion #3:

For a g ive n c ha racte ris
tic impedance, line width
will be greater on low dl
e lectric-constant mater ia ls
than it will with higher
d ielectri c constants.

General ization #4:
Increasing the thickness

of the metallizat ion tends
to dec rease the c ha rac te r
istic im pedan ce of the line
(this wi ll be disc ussed in
greater detai l in a later sec
tion o f this article).
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which at least a llows us to
draw so me general concl u
sions about m icrostripline
dimensions. if not deter
mine them direct ly.

Generalization #1:
W ide l in es have low

characterist ic impedance,
while na rrow lines exhibit
high c ha ra c te ris t ic im
pedance.

Ceneraliza tion #2:
For a given characteris

tic im pedance. the re
qu ired line widt h is nar
rower fo r thin substrates

Integrated microstrip assembl y. Thisboard is a complete front end for the reception of TV
signals from satellites at 2.6 GHz. Microstr iplines provide matching and bias feeds for the
two preamplifiers (left) and i-f amplifier (bottom right). furn ish ample bandpass filtering
for spurious-free reception (center), and phase rf and LO signals in a balanced mixer (fa r
righ t). This particular board provides 30 dB of conversion gain, a 3 dB noise figu re, and
better than 20 dB of image frequenc y rejection . A sim ilar unit has been used for suc
cessfu l A TV recept ion in the 2.4 GHz band.

'Z = Viili.. from reference 9.
Since ~ the permeabil ity of
tree space, is approximately 4"
x 10"" ' Henrys per meter, and to,
the permilllvity of tree space, is
approximately 1/36" x 10' ·
Farads per meter, it can be
shown thai Z. = 3770.
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Fig. 3. Microstrip impedance versus Width/height.

10 20 30 40 50 100

all t hese di scontinui ti es
were ta ken into accou nt, a
co rrect ion facto r cou ld be
d e vel oped , tacked onto
th e text book formulas for
Ze and V •• I, and all would
be well. Unfo rt unate ly. this
co rrec t ion fac to r to Zn is
ac t ua lly a fun ction of In,
which is why the formul as
d e vel oped by Wh eeler ,
So bo l, Sc h ne ide r, a nd
ot hers are so com plex'. But
ass um ing t he actual Z, of a
st ripline were found, and .
if it were compa red to the
as sumed Z, from the text
bo ok eq uat ion, a co rrec
tion factor cou ld be de
rived for eac h parti cular
mi cro striplin e measure d .
Th at co rrect io n fa ct or
co u ld t hen be mul tipli ed
by (" the perm itti vity of
the di elec tric relative to
that o f free space, resul ting
in the parameter whi ch I
ca ll £.Jj , e ffective d ielec tric
co nsta nt .

S ince , fo r a give n
m icrostripJine dimension,
( .11 encompasses a ll the
correc t io ns necessary fo r
f ringing capac ita nce, flux
leakage, and dielectr ic dis
co nt inuity, the first-order
formulas co u ld be used if
£.11 were su bs t it uted for c,
throughou t. The o nly prob
lem rem aining is to deter-

2 3 4 5
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em ploy th e width-to-height
rati o of a microstrip and
are used ind irec t ly to de
te rmine pro pagat ion ve loc
ity . To unde rstand their
use, it is ne cessary to first
introduce the param eter
wh ich the cha rts e rro ne
ous ly ca ll relative d ie lec
tr ic co nsta nt, but which
more properly shou ld be
referred to as effec ti ve
diel ectri c consta nt, ( .11'

Effective Dielectric
Constant

The first-order approx
imations given e arlier fo r
microstripline c ha rac te ris
ti c impedance and pro
pagation ve loci ty would
hold if th e di el e ctri c
material comp le te ly su r
rounded t he strip cond uc
tor and co m ple te ly con
t ained a ll magnetic and
ele c trical lines of force . In
fac t, t he di el e ctri c con
sta nt of the subs t rate (be
tween the strip and the
ground plane) and th a t of
t he materi al abo ve the
st rip (typ ica lly air) are suffi
cient ly differen t t hat a
siz ab le diel e ctri c d iscon
tinuity exi st s. This is further
aggravated by the fringin g
capac ita nce a nd magneti c
flux le ak age probl em s
mentioned earlier. Now, if

'000Wheeler's Cha rts a re only
approximate, being limited
in resolution by their finite
s iz e. Non ethel e ss , d ata
derived from these c ha rts
has provided a good sta rt
ing point for literally
thou sands o f successf u l
microwave designs .

Fig. 2 is one form of
Wheeler's Chart, publi shed
for seve ra l yea rs in th e
M icro wa ve Eng i neer 's
Handbook.13 From it, one
ca n determine to a high
degree of ac curacy the re
quired strip width for a
desired cha racte rist ic im
pedance and the resulting
propagation veloc ity (as a
percentage of the speed of
li ght) for two particular
ty pes o f substrate material
in three popul ar t hickness
es. No info rmat io n as to ef
fe cts of trace thickness is
given in thi s cha rt , but it
seems to hold for 1 oz .
(0,0014" thick) a nd 2 o z.
(0.0028" thick) coppe rc lad
PC laminate .

The Wheeler's Cha rts in
Figs. 3, 4, and 5 are more
ge ne ra l in that they allow
mic rostripline s to be di
mensioned independently
of subst rate t hic kness or
diel e ctri c materi al. These
c ha rts were published a
couple of yea rs ago by
Co m mun ica ti o ns Transis
tor Co rp or a ti o n'" a n d
formed t he bas is o f mo st of
t he microstrip dimensions
pre sented in my va rious
cons t ruc t io n arti cl es . To
use Fi g. 3, it is necessary to
know the rel at ive d iel ec
tr ic co nsta nt (( ,) of the
subs t ra te ma terial (its per
mitt ivity relat ive to t ha t o f
free space), For a given
c haracte rist ic impedance,
the c ha rt gives the ratio o f
re quir ed mi cro s triplin e
width to height (th e dielec
tri c thickness). Thus the re
qu ired st ri p width is found
merel y by multipl ying t his
ra tio by the ac t ua l sub
strate thi ckness used, mak
ing t his c ha rt appl icable to
a ny de sired s u bst ra t e
thi ckness.

Figs. 4 a nd 5 sim ila rly

mulas yie ld results whi ch
co nfo rm to the generaliza
tions introdu ced previous
ly, t hey are at varianc e
with measured data on ac
tu al microstripltne s. This is
because the ideal formul as
ass ume tru e TEM propaga
tion, with the co nd ucto rs
com p lete ly immersed in
the dielectri c medium, and
igno re suc h eve r-p resent
anoma lies as fring ing ca
pacitance (capacit ive cou
pl ing between the micro
st rip and the o uts id e world)
and flu x leakage (mut ua l
induc tive co u p ling b e
tween t he st rip a nd its sur
roundings). Throughout the
1950s and '60s, nume ro us
stud ies were pe rfo rmed by
Co h n, Wh e eler , So bo l,
Schne ider, and ot hers to
more comp letely cha rac
ter ize t he beha vi or o f
mi c ro s tri plin e s u n de r
" re a l-wo rld" co nd it io ns.
Do cumentation o f these in
ves t igat ions may be found
in references 11 through
22. The calcu la t ions a re in
vo lved but have e nab led a
number of gra phica l aids
fo r t he d imens io ning of
mic ro s t rip tin e s to b e
devel oped.

Graphical Analysis
Wheeler's Charts

T he tec h n iq u e mo s t
commo nly used by micro
wave enginee rs to dimen
sion m icros tripl ines in
vo lves a set o f graphs
k nown as " W h e e le r' s
Cha rts," afte r Harold A.
Whee ler , the au thor of
references 15 and 16. The
cha rts, pu bli shed in numer
ous techni cal jo u rna ls,
we re not actuall y devel
oped by Wh eeler, bu t a re
gene ra lly based upon a set
of eq uat ions d erived by
him . Wheeler's Charts t ake
seve ra l forms, and may be
used for d e termining t he
pro pe r width for a micro
st r ip li n e o f a d e sir ed
cha rac te rist ic impedance,
fo r determining t he re sult
ing ve loc ity o f propaga
tio n. or bo th . like any
g ra p h ica l design to ol ,
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Ground p fane- The " ff ip side" of any microstrip board remains unetched, to serve as a
ground plane aga inst which transverse electromagnetic ( TEM) waves can propagate down
the etched strip. It is common practice to design micros trip boards so that dc power feed
throughs and rf connectors oiotea through the ground-plane side. When mounting coax
connectors through a ground plane, as shown here, don 't forget to remove a bit of the
ground-plane mera1lization from around the cen ter pin or you 'If end up short ing out aI/
signals!

RELATIVE DIELECTRIC CONSTANT
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most of the cu rre nt to flow
at or near the su rface of a
conductor, and th is effect
is amplified as frequency
increases . As long as the
metallization thickness is
suff ic ient to support the re
quired cu rrent flo w (and , at
m ic row ave frequ encies, a
few microns will suffice),
c irc uit ope rat ion is rel a
tively independent of tr ace
thi ck ne ss.

Yet it is important to
know the meta ll iza tion
thickness when dimension
ing microstnpllnes . This is
so because the specified
thickness of copperclad
printed c ircu it laminates is
genera lly inclusive of met
a llization th ick ness. but
the mic rostr ipl ine formu
la s o r cha rts req ui re a
knowled ge of the subst rate
thickness alo ne .

Cons ide r a pr inted ci r
cu it boa rd 1/32 " (0.79 rnrn)
thick , double-clad with
2-ounce co ppe r. The cop
pe r thicknes s will be
0.0028" (0.071 mm) on each
side, leaving only 0.65 mm
of dielectric thickness . Ob
vious ly, any mic rostrip line
calcu latio n whic h ignore s
m e t all iz a t io n thickne ss ,
and assum es a 0.79 mm di
elect ric , will be in er ro r.

As ment ioned previous
ly. Fig. 2 seems to pro vide
adequate re su lts with ei
ther 1- or 2-ounce copper
thickness . Nonetheless .
when ut ilizing the width-to
height ratios of Figs. 3, 4, or
5, o r any time high preci
sion is requ ired , the actua l
m e t all iz a tion t hic k ness
should be t aken into ac
cou nt when determi ning
the heigh t, h. of a mi cro
st rip above t he gr ound
plane .

Characteristic Impedance
limitations

There is a finite range of
widths (he nc e character
istic impedances) ove r
which an etched microstrip
will pe rfo rm as a TEM
transm issio n line . As a line
become s ve ry wide, it s
ca pac ita nce p er un it

20 30 40 50

Effects of Metallization
Thickness

Now he re in Wheele r's
Charts is there any cor rec
tion fo r t. the thick ness of
the strip conductor and
ground-plane metalliza
tion . Actually, generaliza
tion #4 notwithstanding,
vary ing the metallization
thick ness ove r a fai rly wide
range has virtua lly no ef
fec t upon the propert ies of
the mi cros t rip . This is
because skin effe ct fo rces

10

1

VE.. 1f
v. -

2 3. ~

feren t relative d ie lect ric
consta nt, E." the effect ive
d ie lec tric constant, E..'f, as a
fu nctio n of w idt h-to 
height ra ti o (which was
itself a fun ction of
cha racte ristic im peda nce).
From E.. I1, it is re latively
e asy to determine v v,

relat ive propagation ve loc
ity as compared to the
speed of light, from the fo r
mul a:

M I C RO~TR I P W/H

Fig. 4.

.2 . 3 .4.~

' .0

' 0
.I

'0

Figs. 4 and 5 li st, for
va rious substrates of di f-

' .0

'0

' ..

m ine t he va lue o f E. .If,
wh ic h leads us to another
generalization .

Generalization #8:
Since a ll flux. lines sur

rounding the strip line pass
both through the subs tra te
(of dielectr ic constant E. . )

and al so through a ir (di
e lectric constant < E. .), the ef
fective dielectric constant,
E..l f, will always be less than

'0

. 0
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Table 1: Width (in decimal inches), effective dielectric
cons tant, and velocity factor for various characteristic im
pedance micros triplines etched on two different thick
nesses of fluorocarbon-dielectric (£, = 2.55) printed cir
cuit stock, double-clad with 1 oz. copper. This tab le is also
applicable to various tcw-dietectric-cons tent oatvotetm
and glass-derived prin ted circuit materials, as discussed in
the text.

1132" TFE, 1 0% Cu 1116" TFE, 1 0% Cu
Z. W '." ,,/,,- W ... ,,/,,-
15 .377 2.35 .65 .791 2.34 .65
20 .268 2.29 .66 .564 2.29 .66
25 .204 2.25 .67 .429 2.25 .67
30 .162 2.21 .67 .340 2.21 .67
35 .132 2.18 .66 .277 2.18 .68
40 .109 2.16 .68 .231 2.15 .68
45 .092 2.13 .68 .195 2. 13 .68
50 .079 2.11 .69 .166 2.11 .69
60 .059 2.0 7 .70 .124 2.07 .70
70 .045 2.03 .70 .095 2.03 .70
80 .035 2.00 .71 .074 2.00 .71
90 .028 1.97 .71 .059 1.98 .71

100 .022 1.95 .72 .047 1.95 .72
110 .018 1.92 .72 .038 1.92 .72
120 .0 14 1.91 .72 .030 1.91 .72
130 .011 1.90 .72 .024 1.91 .72
140 .009 1.90 .73 .019 1.90 .73
150 .007 1.89 .73 .015 1.89 .73

length becomes so great as
to completely dominate its
behavior. The inductance
per unit length becoming
insignificant, the line can
no longer behave as a
tra nsmission line, but
rat her fo rms a lu m ped
shu nt ing c a pacitance to
g ro u nd . Thi s tr a ns it ion
beg ins to occur when the
width o f t he st rip exceeds
about 10 times its he ight
above t he ground plane.
Simi larly, for very narrow
lines, the capacitance per
unit length becomes in
significant, the inductance
per unit length predomi
nates, and the line no longer
supports TEM propagat ion
but instead degenerates to
a ser ies inductor. This tran
sit ion seems to occu r when
the hei ght o f the strip
above gro und exceeds the
strip's width by about a
factor of ten .

From Fig. 3, it can be
seen that the above limita
tions tend to restrict the
useful range of microstrip
line characteristic im 
pedances to about 15 to
150 Ohms. Need less to say,
the ability to const ruct
TEM trans mission lines of
any desired cha racter istic
impedance between t hese
two ext remes is hardl y a
severe limit a t io n and will
likely accommodate just
about any design requi re
ment.

Length limitations

Microstriplines which
are very short relative to
the ir width similarly tend
to act as shunt capaci
tances rather than transmls
sion line s . Thi s occu rs
because the signal, ra ther
than propagating a long the
length of the line , actually
propagates from the center
of the line out toward the
edges. It is apparent that
with signals traveling in
this direction , they are no
longer perpendicular to
the magnetic and e lectric
fie lds , so the strip no
longer acts as a TEM trans
mission line.

As a rule, no microst rip
line should be designed in
to a circuit such that its
width exceeds its length . In
circuits requiring a short
electrical length of trans
mission line, a certai n
amount of ingenuity is re
q uired . In ma ny app lica
tions, it is possible to take
ad van tage of the property
of re pea t ing im pedances at
ha lf-wave inte rva ls. For ex
am ple, if a circu it should
requ ire a shunt O.l-wave
length transmission line,
but if the frequency were
sufficently high to make
the microstripline short
relative to its width , a
0 .6-wavelength transmis
sion line may well suffice.

In applications whe re it
is no t pract ica l to add an
integral ha lf wavel ength to
the transmission line, it
ma y be possib le to design
wit h a longe r transmission
line of some othe r im
pedance or perhaps a short
length of transmission line
with a higher characteristic
impedance (hence nar 
rower strip width). Where
such circuit mod ifications
are not possible, it may be
necessa ry to rede sign the
ci rc uit onto a thinner
substra te . This has th e ef·
feet of reduci ng the width
of all microstriplines in the
circuit.

Since attenuation in a
rnicrostripline. as in any
transmission medium, is a
direct function of transmis
sion line length, it should
be obvious in designing cir
cuits that no line shou ld be
made longe r than abso lute
ly nece ssary. An except ion
is t he use of long, lossy sec
tions of transmission line
as attenuators in a circuit .

Selecting Str ipline
Laminates

Throughout the micro
wave industry, the use of
such prosaic materials as
fibe rglass-epoxy printed
circ uit boa rd as microst rfp
line laminates is me t with
scorn. No net he less, I have

achieved a reasona ble de
gree of success with mic ro
striplines on such inexpen
sive ci rcuit stock , as
reported in my previous ar
ticles.

The attitude of the in
dust ry is not without so me
basis, as process cont rols
in the man ufact ure o f ga r
den-variety glass-e poxy PC
board are somewhat lack
ing. The la minate t hick ness
and die lectric constant will
vary wide ly between ven
dors and for different pro
duction runs of board from
the same manufactu rer, as
reported by Motorola .IS

Nonetheless, it is possible
to design the ci rc uit to be
fo rgiv ing of suc h ano ma
lies, especially if va riab le
tun ing e lements a re incor
porated in the c ircuit for
impeda nce match ing. Fur
the r, Sobol's microst rip
equations (reference 18)
permit strips to be dimen
sioned for any board thick
ness and dielectric cons
tant encountered, as long
as the materia l to be used
is meas ured .

Whenever I purc hase a
quantity of glass-e poxy cir
c uit boa rd, I make it a

point to st rip back t he
metallization on both sides
of a sample and measu re
the actual dielect ric thick
ness . I have never observed
deviations from optimum
of more than a few per
cen t, so the man ufacturer's
pub lished th ickne ss is prob
a b ly c lose e noug h fo r
d imensioning st rip lines. As
fo r rel ative di electric cons
ta nt, c.. I measure it by
dete rm in ing t he capaci
ta nce of a sc rap of dou ble
sided laminate whose di
mensions are precisely
known. This is most easily
done on an automatic RC L
bridge, but any ava ilable
cap a c i t a n ce- c h e c ke r
shou ld suff ice. Dielectric
cons ta nt is t he n fo un d
from the formula :

he, =
• 8 85A

where C is capacitance in
pr. h is dielectric thickness
in meters, and A is the area
of either plate in square
meters.

If the res ulting dielectric
cons ta n t is re a so na b ly
close to the theoretica l 4.8
fo r fi be rg lass-epoxy PC
board, go ahead a nd design
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Table 2. Width (in decima' inches). effective dielectric
constant, and velocity factor for various characteris tic im
pedance micros trip lines, etched on two different thick
nesses of fiberglass-epoxy dielectric (E, = 4.8) printed cir
cuit stock, double-clad with 1 oz. copper.

Table 3. W idth (in decimal inches), effective dielectric
co ns tant, and velocit y factor for various characteristic im
pedance microstriplines of gold traces deposited on two
different thicknesses of alumina (E. = 10.3) substrate. This
table is also applicable to the new 3M brand "eosiiem 10"
high-dielectric-constant printed circuit stock. as discussed
in the text.

microstriplines fr om
Wheeler's Charts or from
the tab les included in this
article . If not. you have the
option of selecting another
batch of PC stock and try
ing again or designing your
strip dimensions arou nd
the actual e, of the materia l
on hand .

The majority of commer
cia l mic rostripline users
e mploy a ty pe of c ircu it

1/32" glass·epoxy
1 oz. Cu

to make high -density tech
niques available to the 10

terested microwave ama
teur without requmng In
vestment in exotic process
ing equipment

"It is recognized that Sobol's
equations, having been derived
more than a decade ago. are
less prec ise than others
published more recenlly. How·
ever . since the errors in
microstripline dimensions utr
lizing Sobol's equations set
dom exceed a lew percent, they
are considered entirely satis
factory for amateur (if not
government) work.

Introducing Sobo l's Tables

Wheele r's Cha rts, as
seen In Figs. 2 through 5,
provi de a co nvenie nt tec h
niq ue for determ ining mi
crostrip line dimensions for
a desi red charactensnc im
pedance and electrical
length However . it is fre
quently more co nvenie nt
to have this information
available 10 tabular form .
especially when a limited
number of standard dielec
tric types and thicknesses
a re u se d . I recently
deve loped a set of such
ta b les fo r find ing width, ef
fective dielectric constant,
and velocity factor of
microstriplines over a wide
range of characteristic Im
pedances for six different
frequentl v-enc ounte red
laminates .

Since the calculations
are quite involved , require
multiple iterations and
conditional branch ing, and
inc lude parameters which
a re in tera c t ive , it was
decided to employ a pro
grammable pocket calcu
lator (in this case, the
Hew lett -Packard Model
25). From a wide field of
available equation sets, I
se le c t e d So bo l's equa
tions from ref erence 18.
primarily because they lent
themselves to entry within
the limitations of my calcu
la to r' s 49-step program
capacitv." The calculator
programs are avai lab le to
anyone interested in such

Military and aerospace
microwave circu itry is fre
quentl y fa brica ted by de
positing go ld traces on a
ceramic subst rate of high ly
cont ro lled d imens ions and
dielectric properties . The
most popular of these sub
st rates IS alumina, which
has an extremely high di
electric constant (around
10) The very high E. con
siderably reduces micro
stripltne d imens ions. which
is a def ini te asset in high
den sity applica tions suc h
as microw ave integra ted
circu its, a lt houg h it great ly
increases the dimens iona l
precision req uired both in
design and fabrication . Un
til recently, such high-f.
materials were completely
beyond the reach of the
average experimenter. A
new microstripline lami
nate from 3M Company,
ca lled epstlam 10, promises
to change that . This boa rd
has a ce ramic-impregnated
diel ec tr ic material whose
diel ectri c p ropert ies matc h
t hose of alumina, but
wh ich can be machined
like conventional printed
circuit mate rial. The board
IS supplied double-clad
with j-ounce copper and
can be etched with either
ferric chloride or chromic
su lphuric ac id , Although
the cost is q uite high (on
the order of $1 per square
inch), epstlarn 10 prom ises

than fibe rglass-epoxy (on
the order of 2.5. as opposed
to 4,8). which results 10

wider. longer striplines -a
decided advantage at
higher frequencies where
st rips might otherwise
become so short as to be
unmanageab le. Alt hough
these st ripli ne laminates
a re quite a bit more costly
tha n glass-epoxy. t hey of
fer exceptiona lly corms
tent properties and ex
ce llent performance well
beyond ten GHz . Class
epoxy, on the other hand. is
only marginally useful at
2300 MHz and becomes ex
tremely lossy beyond 3
CHz .
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.146

.111

.086
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.226
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.148
.123
.103
.074
.055
.041
.031
.023
.017
.013
.010
.007
.005

boa rd ex hibit ing t igh tl y
cont ro lled diel ec tr ic prop-
erties . Traditional materi
als include fluorocarbon
laminates (such as Teflon ,
a DuPont trade name for
tet ra-f Iuo r o-e t h v Ie n e I,
polvolefms (such as poly
ethylene), o r glass deriva
tives suc h as "du rold " o r
" rexoli te ." All of t hese
material s exhibit a much
lower dielectric constant
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Conclusion
Microstrip trans miss ion

li nes len d the mse lves to
the design of impedance
matching networks, cou
pling struc tu res , and reac
tive circuit elements. Their
usefulness extends from
the VHF regio n far into the
mic rowave spectrum. This
article has presented sev
eral generalizat ions about
the dimension ing o f micro
strtplines. which may be
ve ri fi e d by exami ning
So bo l's Ta bles (Tab les 1
through 3),

Actual dimensions fo r
mi crostr ip transm ission
line s of a desired cha rac
teri stic im ped a nce and
electrical le ngth can be
deter mined grap h ical ly ,
from tab les, o r with the a id
of a programmable ca lc u
lator. Try microstripl ine for

calculations ,· but t he
res ults are p resented in
Tables 1, 2, and 3.

r had actua lly intended
to name these ta b le s after
myself. After all. a great
deal of time and effort
went into writing the pro
grams and comput ing the
data . Then I had the unex
pected p leasu re o f meeting
Dr . Haro ld Sobol fo r the
first time, a t a recent Inte r
nat ional Microwave Sym
posium . I found Hal to be
st imula ti ng, personab le ,
enjoyable-a " gentleman
and a sc hola r" in the true
se nse of the express ion.
Thus I decided that the
tables which I am present
ing here, like Whee ler' s
Cha rts. should be na med
after t he person who de
ri ved the formulas, rather
tha n the person who ap
plied them in a convenient
form .

"The HP·25 programs used to
develop Tables 1 t hrough 3
form a part of a microwave
design program library devel
oped by the author and are
available for a nominal charge.
For detai ls, send a stamped
seu.auc reeaed envelope t o
Mi crocomm, 14908 Sandy
Lane, San Jose CA 95124.
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MFJ INTRODUCES THE

GR MASTER
• MEMORY KEYERS

At $139.95 this MFJ-484 GRANDMASTER
memory keyer gives you more features per dollar than any other

memory keyer available - and Here's Why . . .
MESSAGE BUTTONS SELECT DESIRED 25 CHARACTER MESSAGES.

RESETS MEMORY IN
USE TO BEGINNING.

MEMORY SELECT: POSI·
llOHS 1, 2. 3 ARE EACH
SPlIT INTO MEMORY SEe
TIONS A, B, C, 0 (UP TO
TWELVE 25 CHARACTER
t.£SSAGES). SWITCH COM
BINES A AND B. POSi I iON
K GIVES YOU 100, 75, 50,
OR 25 CHARACTERS BY
PRESSING BunONS A, B.
C, OR D.

LED INDICATES
DELAY REPEAT
MODE.

DEL"Y RtPEAT CONTROL
(0 TO 2 MINUTES). PULL
FOR AUTO REPEAT,

TONE CONTROL. VOLUME CON-
PULL TO TUNE. TROL. PO WER

ON -OFF.

SPEED comO\.. 8 TO
50 WPM. PtJU TO
RECOAO.

LEOs (4) SHOW WHICH
MEMORY IS IN USE AND
WHEN IT ENDS.

WEJGHT CONTROL TO PENETRATE
DRM. PULL TO COMBINE MEMORIES
A AND B FOR 1, 2, OR 3 FIFTY
CHARACTER MESSAGES.

NOW YOU CAN CALL CO, SEND YOUR OTH,
NAME. ETC., ALL AUTOM" T1CAl l Y.

" IMI enty MFJ etters you the MFH S4
Grandmaster memory keyer with this much
f1exability at thiS pnce.

Up II lw".' 25 character messages plus
a 100, 75, 50, or 25 character message
(4096 bits total).

A .wttch combllll' 25 character messages
lor up to three 50 character messages.

To rec~ , pull out the speed control, touctl
a message button and send. To pllyblck,
push in the speed control, select your mes
sage and touch the button. That's all there
is to it!

Y.. ctl re!M'1t any message continuously
and even leave a pause between repeats (up
to 2 millUtes). Eulll"': caMCO. Pause. us
ten. " no answer. il repeats CO again. To
answer simply start sending. LEO indicates
Delay Repeat Mode.

In.tandy In'lrt or make chaf198S in any
playing message by simply sending. Continue
by touching another button.

Memary re.lts to beginning with buttoo. or
by tapping paddle when playing. Touching
message button restarts message.

LEDI . .... whiCh 25 character memory is
in use and when it ends.

Built·ln mlmary ....r, Uses 9 volt battery,
no drain wren power is 00. saves messages
in memory wren power loss occurs or when
transporting keyer. Ultra compact, Sx2x6
inclles.
PlUS A MFJ DELUXE RILL FEATURE KEYER.

" milk: .,allDM with SQUeeZe key. Dot-dash
insertion.

DokIa.1l _mones. seII-complebng dots and
dashes. jamprool spacing. instant start [ex
cept when recording).

AI ctntrol. are on front panel: speed.
weight. tone. volume. Smooth linear speed

control. 8 10 50 WPM.
Wright conlrll lets you ad,ust dot·dash

space ratio; makes your signal distinctive 10
penetrale QRM.

T"" clfttrll Room tilling volume. Boitt·in
speaker.

ri llt funcliH keys transmitter for tuning.
l1ItrI rtlab61 .oIeI .tllI h ying: grid block,

cathode, solid state transmitters ( - 300 v,
10 rna. max.• + 300 v, 100 rna. max.).
CMOS ICs, MOS memories. Use 110 VAC or
12 to 15 VDC. Automatically swi tches to ex.
ternal batteries when AC power is lost.
OPTIONAL SOUEEZE KEY
lor all memory «eves.
Dot and dash paddles have
tully adjustable tension and
spacing lor the exact Hteer" you ~ke . Heavy
base with non-slip rubber leet eliminates
HWalking". $29.95 plus $2.00 tor shipping
and handling.

THIS MFH81 GIVES YOU TWO 50 CHARACTER MESSAGES.

Similar to MFJ.482 but With two 50 characler messages, Jess weight
controls. Internal tone conlrOl. Volume control is adjustable trom rear
panel. Sx2x6 inches. 110 VAC or 12 to 15 VDC.

r. ~ . .
~-~ .~ -

• Re",. t function $7995• Tunl function
• ...." mem..., uu,

THIS MFJ.4S2 FUTURES fOUR 25 OR A 50 AND TWO 25 CHARACTER

• Speed, ,oIume, weight. MESSAGES.

lone centrol. $9995• Comblne memory .wltch • • • - -
• Repell, tune ful'lCtI,n. • () ~ E) •
• 8uIIl" . emory .a•.,
Similar to MFJ·4S4 but with 1024 bits Of memory. less delay repeal.
Single memory operating LED. Weioht and lone contrOls adjustable lrom
rear panel. 6x2lt:6 incties. 110 VAC or 12 to 15 VDC.

-_._--
•

ForOrder. Call toll-free 800-647-1800
Order any product from MFJ and try It. If not delighted, return within 30 days for a prompt refund (less shipping).

Order today. Money back If not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.
For technlc811nrormatlon , orc1er/repalr . tat u ., In MI• • lsslppl , outside continental USA, c a ll 601·323·5869.

Order By Mail or Call TOLL FREE 800·647·1800 and Charge It On r~,

MFJ ENTERPRISES, INC. :·I~I~I~P~9:TATE. MI~~~SSIPPI39762
8.
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Special Prices On
These Items Now:

We Sell & Service
These Lines:

Noll' For HA
priees

ICOM 211
KDK 2015R
Ten Tec 570
Ten Tec 574
Dentrol All Band
Doublet!
SWAN TB4HA
SW AN TB3HA
Dentron MT2000A
Dentron MT3000A
ICOM 1C21 5
KLM 144-148-1 6

WHAT DID THE COMMENTS SAY?
<I A total o f 333 persons and 8

clubs filed comments. In ancnnon, 23
petueons were hied as comments
Numerous commenters raise<! ornec
uons to our peoposats. For er ampte.
the rnax tmum baOdwidth table, as
proposed. would not perm it any emis
sion type wh os e band..... idth was
greate' than 3,5 kH z to be used below
26,5 MH z Tn is would have the etlect
of banning in the lower amateur
bands lhe use of double Sideband
(AMI telephony. which requires 6 kHl ,
Altnough e ttrcrent use of the spec
trum WOuld be encouraged, Ihe com
ments Indicated that th is rule change
.....c ore force many amatevrs to con·
vert 10 ne w equipment at a very can·
srceraere expense. Addit iona lly. the
prlv,lege to utilize any type or mode
of emission carries wl lh il 'he respon
sibility 01 accurately measunng the
bandwidth of Inese. Maoy com
menters argued th at I hey would have
10 e ither bu ild, or buy. the equipment
necessary to measure thei r signal's
bandwidlh,

WHAT ACTION IS TH E
COMMISSION TA KING?

S. The comments Indicated tha t for
the sizable portrcn of 'he amateur
communrfy wh o do nOI ex penment,
t he pr esent em rssi ons table i s
preferable, Accord ing ly. the Commis·
sson wi ll not adopl lhe proposed max
Imum bandwidlh tabre . We are disap
pointed that the comments on our
proposal were unfavorabl e, because
we conlrnue to be lieve deregulat ion
is a sound idea. This pr oposed new
bandwidlh table wou ld have given
the Amateur Radio Service a ne..... op
portuni ty to fu lf i ll one 01 its bases
and purposes. "advancemenl of tne
radio art." by aliowing the amateur
the freedom 10 e~perimen t w ith new
emissions. However. many corn
menlers disagreed w ith the band·
width concept beca use 0 ' the added
cos t and responsi b ili ly they said it
Would place on amat eurs. Thi s loses
sighl of the concept thaI amateurs
snould be in I he to refron t 0 1
tec ho icat advancement . and that any
altempl by tne CommiSSion 10 spur
amateur e ~periment ation w i ll
necessarity increase amateur respon
slbilit y. The CommiSSion w ill con
tinue to consider .....eve of tntrcouctnq
furt her deregu lation and simpli fica·
non in the Amate ur Rad io Service.

6. One major issue on wn ic h there
was general agreemenl in the com
ments was the need lor tne Amateur
Au les 10 be amended to permi t 'he
use a t ASCII - Ihe America n Nationa l
Standard COde for lntormation Inter
change. At present. the use o f ASCII
is prohibiled Section 9769 of th e
Amateur a cres. I he secncn govern·
ing radio teleprin ter signalS. permi ts
the use o f the Ba udo t code only. In
the Nolrce o f Proposed Aulemaking
in 'his proceed ing. the Commission
proposed 10 delete Sect ion 97.69,
th ereby giving amateurs the freedom
to c hoos e any type Of rad io
leleprin ter code so long as the signal
used was kept with in Ihe proposed
ma.imum bandwidths. Th is proposal
broughl many fa vorab le comments

occupy more than 35 kHz o f the spec
trum. II was ten mat such a deregu la
tion wou ld provide Ihe treedcm for
amateurs to experiment With many
ne w and unusual emission types. or
use well -known emission types in
new areas Of the spectrum.

SECOND REPORT AND
ORDER

Adopted: August 8. 1978;
Released: August 18. 1978

By the Commission:
Commissioner Washburn

absent.

1. A Nonce 01 Proposed Rulemak·
ing in Docket 20717 . concerning the
types 01 radio em issions thaI ere per
mitted in the Amateur Radio Service.
was released April 22. 1976. and
published in the Federa' Aeg,S/er on
April 26. 1976 (4 1 FR 117B9j , A Fust
Report and Order .....as released on
March 10. 1917. and published in the
Federal Aegis /er on March 15. 1917
(102 FR 1101111. In the First Report afl(!
Order. the Commission adopted
regulations regard,ng Ihe purdy 01
emissions in Ihe Amateur Radio Ser
vice. The fegulations adopted con
to rmed to the tntemauonar standards
of emission purity . Th is Second
Report and Ord er ..... 111 deal w it h the
m ajor issue 01 Docket 20777.
autbortzed bandwidth .

Before the
Federal Communications

Commiss ion
Washington DC 20554

In the Matter of
Deregulation of Part 97 01 the
Commission's Rules regarding

emissions authorized in the
Amateur Radio Se~ice

Docket 20777
RM·1429 RM·2163
RM·217D RM·2330
RM·2429 RM·2507
AM·254S RM·2550

WHAT DID TH E COMMISSION
PROPOSE?

2. Th e No li c e Of Pro po s ed
Au lemaking in Docket 20717 wa s
concerned wi th the types 0 ' radio
emissions th at are permit led in the
Amateur Rad io Service. At present .
when an amateur wishes to use a cer
tain type of emission (such as
telephony. telegraphy. or te levis ion)
he must refer to the emissions teore
and see thaI he may use te lephony in
tne 14.20 to 14.35 MH z range. but nOI
in the 14.00 to 14 20 MHz range,

3, The Commission has received
from the amateur community in the
last l ew years a number ot petotoons
wh ich propose to enlarge the Ire
quency ranges wh iCh are available
' or various t ypes of emissions, or
aliow various k inds of emissions
which are not spe cifi ca lly provided
lor in the amateur emissions table.
Rather tnan deal w ith eac h sug·
gested emiSSion change indiVidually,
the Commission. in its Nonce of Pro
posed Rulemaking in Dockel 20717,
proposed 10 delete the emissions
tab le enti rely. and substilu te a table
o t maximum authcrtzed bandwldlhs.
A table o f maximum eutnorized band
w idths wou ld permit any type or
mode Of emission to be used by an
amateur. $0 long as the occupied
bandwi d lh 0 ' that emission did not
exceed the lrmits on the bandwrdth
esta bl isned lor Iha' frequency. For
example, it was proposed that when
using the trequency segment 26.50 to
29,70 MHz. the maximum authorized
bandwidth would be 35 kHz. That
means that any emission what soever
Would be permitted in tnat frequency
range so long as Ihe emission did not

KLM 144-148-14
KLM 144-148-50
RC8X CO AX
Dentron Big Dummy
Dentron )r. M onitor
YA EsU 7T101 EE
ICOM 245ssB
SAY Elect. Power

Supplies
KLM 2-25B
10' & 15' Roof Top

Tripods

We eccect
M e & Vis,l & Interb,inlt Card$

- will ~hip UPS C.O.D.
422 ARMO UR CIRC LE N E

ATlAN TA G Ao JOJ24
(404) 87&-0631

Co me by or call
William/WA4S V\,

Ameco
SAY Power Suppl ies
B&W Switches
Shore
Integrated Electronics
LARSE N
ADI Auto Dialers
Pan aVise
Amphenol
A luma Towers
And Many M ore

ICOM
KLM
Dentron
SWAN
KDK2015R
TenTec
Wil son
Telex
Hu st ler
M osl ey
Cushcalt

-ca11
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R.W. ELECTRONICS. INC.

All M.rc::bandise New end 100% G u...nteed.
PI.... indude . hip plOCl c:: he rClM with you r order.

Docket 20777
RM·2429
RM·2550
RM·2771

NOTICE OF INQUIRY AND
FURTHER NOTICE OF

PROPOSED
RULEMAKING

Adoped: August 8, 1978;
Released: August 18,1978

By the Commission:
Commissioner

Washburn absent.

1. The Commission gIves not ice
tnat i t proposes to authorize the use
01 the American Nat ional Standa rd
Code lor Inlormation In lerchange

ORDERED thaI th is proceecling IS
CONTINUED.

Before the
Federal Communicat Ions

Commission
Washington DC 20554

in the Matter of
Deregula tion of Part 97 of the

Commission's Rules regarding
emissions authorized In the

Amateur Radio Service

FEDERAL COMMUNICATIONS
COMMISSION

William J . Tricarico
Secretary

ma

f;eedlng, In addition. two ru lemak ing
pelltlons nol originally associat ed
w ith thiS docket are being cnsmrssec
because the issues l hey raise are ad
dressed by this docket. RM·2076, sub
milled by George Bonadio, would
authorize simullaneous voice and
l af;simil e tra ns m i ss io ns in al l
amateur su bnanne in which AJ and
F3 em ission s are permissible. RM·
2770, submit ted by Mr, Robert J,
Roehrig of Batavia, il li nois, petition s
for l ree experi men tati on with al l
em issions in amateur radio wifh in
properly set bandwid th l im itat ions ,

8. Accord ingly, in view 01 the
lorego ing. IT IS ORDERED that RM.
1429. RM·2163, RM·2076, RM·2170,
RM ·2330 , RM·250 7, and RM ·2710.
RM-2545 10 the ex te nt that these sen
tions have not been gran ted, ARE
D ISM ISSED _ IT IS FURTHER

3.2-248-2480

3203 North Western Avenue

Cb tcego . Ill inois 60618

MINI DIP SLIDE SWITCH
7 Swilches -$1.50 •

5/$7 .00 "ThiS offer good thru ~
12/31/78. .....
Reg . price-$1.65 ea.

47.6 MFD·4500vOC CAPACITOR
Ideal for linear power Jl.
supplies . De rate to app rox.
275OvOC lor continuous duty .
M id : Cemell-Dubilier
Ship: WI. 28 Ibs.
Dim: 12Vl " H x 8"W x 4"0
$30.00 ea. 2/$55.00

HEAT SINKS

See us for Inteqrated Circuits.
Transistors. Resistors, Capacitors,
Heat Sinks, Edge Connectors. Leds,
etc. , etc .

Authorized Distributors For:
Continental Spec . (Breadboa rding

Devices)
Data k Corp . (Photo Etch Supplies)
Vector Elec tronic s (Pe rf Board )
OK Machine (Wire Wrap Supplies)
E-Z Hoo k (Test Clips and Jumpers)

Vis" our Ret..u Slo'., Opeo Daily at10:A. M.

6010 B- For 14 &
16 Pin DIP IC 's
10/$1.00

CHICAGOLAND

60308 - Vertical Board
Mount For TO -220
Devices.
6/ $1.00

because such action would make tne
use 0 1 ASCII permissibl e l or
I mateu rs. We agree that ASCII
should be an author ized emiSSIon lor
I mateur radio station s. However,
because we are not adopting tee pro
posed maximum aUl horized ba nd
width table. it may be necessarv to in·
trocuce cer tain technica l s tandards
concerning the use 01 ASCII , Sin ce
tecnmcar standards have never been
the subj ec t 01public commenting, we
teet it would be inappropria te to
ad opt ASCII slandards w ithout lur·
tner public inpul. Theretoee. the com
mission today is adopting a Further
Not ice 01 Proposed Rulemaking in
Docket 20777 to consider the ap
propriate st andardS for the use 01
ASCII in tne Amateur Radio Serv ice,

7. Finall y, we are dIsmissing With
IhiS Report and oroer l hose ru lemak
ing peti tions as soc iated w ith this
docket which deal w ith the autho
rized emissions portron 01 th is pro-
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Old" from: S-F AMATEUR RADIO SERVICES
4384 KEYSTONE AVE.• CULVER crrv CALI FORNIA 90230 Ph. (213) 837-4870

10 thru 80 the easy way 111

WH"'T IS "'SCII?
4. ASCII is a code for the excnanqe

of informaUon. It stands for the
American Nalional St andard Code lor
Information fn terchange. Eac h char.
ac ter in the code is comprised o f
seven b inary data bits. each b it being
e it he r "0" or " 1" . For ex ample.
0100101 represen ts the character " R"
In ASCII.

5, At present, the use o f ASCH Is
not perm issible In the Amaleur Rad io
Se rvice. Sec lion 91.69(a) 0 1 Ihe
Amateur Ru les requires that the
transmission 01 rad io te leprinler
signals must be done by means o f " a
single Channel f ive-un it (start'stop)
teleprinter code." This is the Baudot
code, wh ich Is the only code recog·
ntzed by the CommiSSion for amate ur
transmissions. In recent years, trow
ever, ASCII has replaced the Baudot
code as Ihe most popular code for rn
fo rmat ion exc hange in use today. lis
popularity i s due in part 10 the teet
that a eeven-vnu code has a capacity
for 128 d llferent characters (27 =
1281, wherlas Baudol. a l ive-un it
code, is limited to 32 charaClers (25 =
32), or 64 characters when upper and
lower case Characters are used. ASCII
has been officially adopted by the Na·
t lonal BUle au o f Standards as lhe
standard COde lor inlormatlon toter
change In the Unlfed States, The ccm
ments we received in response to our
proposal to deregulate lhe amateur
rules on rad io te leprinter signals
centered almost exclUsively on th a
practical effect Ihat Ih is would make
ASCl! available for 10$8 by amateurs.

width lab re. bIOI noled th at the pro
posal to remove the rules concerning
rad io teleprinter signals had mel with
a very favorab le response mainly
because thai act ion would make n
possi ble for amateur s 10 use a code
of information inl erchange known as
ASC II. The Co mmiss ion fe lt t hat
ASCII Shou ld be authorized for
amateur rad io operators. bu t lhat to
adopt a rute wilh spec if ic ASCII stan
dards wou ld be inappropriate be
cause no SlandardS for ASCII we re
proposed in the original docket (the
proposal. as st ated above, was sim
ply to delete tne rule section on rad io
teleprinter signalS), and no opportuni
ty for commenting on speci fic ASCII
standards wa s given the public. We
ale, therefo re , In Ihls comb ined
Not ice, addlessing th is topic of ASCI I
st andards for Rul e Part 97.

II I

Commission a lso proposed to remove
all rules concerning radIO te leprinter
signals, proposing to give amate urs
the freedom to choose any type o f
rad io te leprinter code so long as the
signal was kept within th e proposed
maximum bandwidth,

3. In the Second Report and Order
in thi s proceeding adopted today,the
Commission decided not to adopt the
proposed maximum autnorlzed band-

pr esent emission lab le in tne amateur
rules, Th is would mean Ihat instead
01 limiting I he types of emissions an
amateur could use to the Iypes listed
in the emissions ta ble, an amateur
might 10$8 any type 0 1 emission so
long as lhe occupied bandwid th 0 1
the emi ssion was wi th in lhe rnex
imum bandwidth proposed lor lhe
part icula r frequency being used. As
part of thai original proposal, the

The .... IWO old '""od, ' ge1 log" lher ",,,h 120 Ie'" 0 1h'9h

quably " 14·7 .rr,'md copper am"ondl ""lie and d ""or 01
MEN D·SUlATORS- end In,ulalors to ereale a superior

80 lhrough 10 met..r. l OR 10011009. luU POW"" (1.000 wdlm
2.000 wan, PE P.) amenna In" roeho n' IOeluded
Pric... MH 25 plus $1 ,00 harldh rlg charge

In Cab! add 6% sal.., la, Ma.....,charg.. & Visa accepl ..d

ANTENNA KIT

"BIG SIGNAL" W2AU BALUN '"
"OLD RELIABLE" W2VS ANTENNA COILS '"

ilU }-I
PRET UN ED _ COM PLE TLY "'S SEMBLED _ F'OR AL.L M "' KES a. MODELS O F' "' M"'TEUR
O NLY O N E NEAT S MALC "' NTEN N'" FOR T R N SRECEIVER S TRANSMITTEAS -
UP T O 6 B ...NDSI EXCELLENT FOR CON - GU R...NTEED FOR 2000 W"'TTS SSB
GES T ED HOUSING "'RE "'S _ ...P...ATMENT S 1000 W"'TTS CW o F'OR NOVICE AND ALL
LIGHT _ STRONG _ ALMOST I NVISIBLE I CLASS AMATEURSI

COMPLETE ...S SHOWN .11.. 90 ft. AGl5eU_152 ohm '._.,.nd PL2159 COfWlec:_. __t_ 30ft.
300 II>. 1_ "''''''11 .lId .'•• ,..... c..,t.. ...... II.cIOt .." _ III . , ,,_, -.I... _ .1.Uc _e~. -_.4. U1.II>so t . r. _ 011 "'- rX6~_ ,_ )lost _11<:.. 1 sod r nc_..l "'01", 101.
01'''_" _ _~ ec:"'wlngl WT. LESS THAN 5 LBS.

60_.0_2'0_115_10 2 Utoll _ 10 2 It. ..lth 90 ft. AG5 8U - con...et... • M od•• 9988U . ..$.9 .9 15
.0..20-115 _1 0 "'lIoH • t ••p __ 5.tt. ""II" 90 ft. RG 158 U eon _ COt>n.CIOf _ M a".' IOOl BU .•. $.6.915
20_15_10 .....". 2 u.p - 26 11. with 90 ft . RG 5 6 U ...... - CO..II.Ct... - M o" .1 10 0 78 U . . .. $ .7.915

SE N D F'ULL PRICE FOR POS T P ...ID IHSURED DEL. IN USA. {C. ... " . 10 $ 5.00 nUS rO' POlU,. -
cl_.' _ u.OIa _ . t cJ or ..." .. uaI.., V IS'" 8.1I ~ ......_...cr _M"'S TER C HARGE _ "'MER. E X-
PRESS.Gln _ .11" n . "at•. P.. 1_3 0 8 _2 3 6-153 3 3 gAM _ 6P M ""uk " . , . , W In 2 _3 ".,1.
PRICES MAY INCAEASE SO _ OADEA NOW AND SAVEl'" _ ........ ,u...nt••" r 1 , e••. M o...,
..- _I Mu. In USA . FREE INF'O . AVAIL...BIE ONLY FADM .

WESTEAN ELECTRONICS 0-. "'7.10 1I. .....e, . H."'..... 66847

WH"'T IS THE B"'CKGROUND
OF TH IS PROCEEDING?

2. In the No t ic e of Proposed
Rulemak ing in this proceeding.
rel eased April 22. 1976. and published
in the Feoe,al Register on Ap ' i1 26,
1976 (4 \ FR 17789), the Commission
proposed to su bsti tute a maximum
author iZed band width ta ble lor the

(ASCII ) In the Amateur Radio Service

pI". S2,00 .111
N Y ",. , .dd fax

'RAC' KEY

$25.95

ELECTRONICS, INC
1106 RAND BLDG.
BUFFALO NY 14203

• Twin paddle squeeze key
• Extra heavy base-non skid fee t
• Adjustable contact spacing
• Touch tension-comfort keying
• Smooth friction frae paddle movement
• Handsome crinkle finish base and rich red paddles
• Five way binding posts
• Use with h AC CMOS kayer or any keyer

flATUIESt

pIU. S l. 505'"
NY'.5. add fax$36.50

.~.
,

flATUUS: CMO S EUCTRONIC KUEI

• State-of-the-art CMOS circuitry
• Self completing dots and dashes
• Dot and dash memory
• Iambic keying with any squeeze paddle
. 5-50 WPM
• Speed, vo lume, tone controls. side tone and speaker
• Low current dra in CMOS·battery opera tion
• Deluxe quarter-Inch jacks for keying and output
• Handsome eggshell white base-woodgrain top
• Compact and portable-f·718 x 4·114 x 6-114
• Grid block. keying
• Wired and tested-fully guaranteed-less battery
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Design And Specifications SlJbject To
Change Without Notice Or ObligationJ

I

-

THE SYMBOL OF TECHNICAL EXCELLENCE

\7&~@(1JJ •
The smart radIo

G
F

ED

ARDS INSIDE CABINET
ARR OSC unit
OX unit
F unit
: unit
Iter unit
orse Blanker/RF Processor
ectifier un it
ectmer unit
ower XFMR
inal Amplifier unit
CO unit
UNE control
lL unit
F un it
ounter Display unit
M unit

ONT PANEL CONTROLS
lox gain
;arrier level/ keyer speed
\.0010 Peak Frequency system
..10 0E switch (SS8. CWo FSK. AM,
' M)
: rystal cahbratorlNoise blanker
~ejecl ion luning/variable IF passband
unmq
<requency memory sys tem
Jigital plus analog frequency readout
3and switch (160-10 meters +
NWV/JJY receive)
::Iarifier control
RX/TX Clarifier selector
g F Processor level
AF attenuator
ruNE control (Places transmitter in
TUNE~ condition for len seconds, then
eturns to "receive" condi tion to protect
inal lubes from excessive key-down
ime)

1C78

YAESU ELECTRONICS CORP.• 15954 Down~A"". , Paramount. CA 90723 (213)6334007
YAESU ELECTRONICS CORP., E...tem Service Ctr., 613 Redno Ter., Clnclnnotl, OH 45215



Social Events

WHAT STANDARDS ARE WE
CONSIDERING ?

6. Data Transmission R8Ie. One 01
t he m ain dilferences between ASCII
and Baudot is that ASCII Is commonly
sent at speed s lar greater tha n
Baudot. In ASCII and In Baudot. the
baud Is the rete 01oata Iransmlssion,
and rep resen ts the number 01 data
bits sen t In one second . Th e lour stan
dard ba ud rate s recogn ized by the
Commission for amateu r Baudo t are
45. SO, 56.25. and 75 baud . In contrast
t o this, the Sland ard baud rates
recognized by the American National
Standards In stitute for ASCII are 110,
150,300,600, 1200, 2400 , 4800 , 9600 ,
and 19,200 baud. and even higher. The
concern 01 the Comm ission with
these h igher speeds is the bandwidlh
that these t ransmissions would oc
cupy. The Questions whic h the cern
mteescn would like the commenls 10
address are:

a , Should technica l lim itations be
placed on the use o f ASCll i n the
Amateur Radio Service?

b . If yes, should IImllalions be
placed by eetereece to occup ied
ba ndwidth? data transmiss ion rate?
emiss ion type?

c. If umueuees are placed on the
bandwid th that a tran sm iss ion using
ASCII occupies, what should the m ax
imum bandwidth be for each amateur
IreQue ncy ba nd?

d . II limitations are placed on the
dala lransmission rates, should Ihere
be stand ard operating speeds similar
t o those established by the American
Nationa l Siandard s In stl t ule, or max
imum speeds lsuch as " . speed no
greater l han 3000 baud" }?

e. If s tandard operating speeds are
required. what should be the standard
speeds tor each amateur Irequency
band? What shou ld the permissible
tolerance from the s teodard ccee
aling speeds be?

f. ll maximum speed s are used,
what should be the maximum speed
lor eac h amateur I requency band?

g . Should any limitatiol'ls be placed
0" the em ission types used in trans
mittlng ASCII?

h. II yes, what should the permtsa t
ble deviat ion f rom the mark signal t o
the space s ignal be lor « ec ueocv
shill keying? Should the permissible
deviati on be reretee to data tranarma
eton rates?

Ham Help
Is there a company or a

known ind ividual who can or
will custom-design a solid
state circuit for a person such
as myself for either their own
use or for a possible fut ure
patentable idea/design? I am
one of th e "tube-type" school

EBENSBURG PA
OCT 1

The Conemaug h Va lley
Amateur Radio Club and the
Laurel Mountain VHF Society
wi ll hold its annual hamfest on
Sunday, October 1, 1978, at the
Ebensburg Fai rgro unds in
Ebensbu rg , Penn sy lvan i a.
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I. What snoute the h ighest pel'
missible f un dam enta l modulating
audio I req uency be lo r A2 or F2 emis
sions? Should this s landard be re
lated to data transmiss ion rate?

7. Use of Parity Bil. ASCII rtseu is
merely a eeve n-unn code, but the
method 01 sending that code can vary
in a number 01 ways. The lirst way it
can vary is I" the use 01 a parity bit A
parity b il is somet imes employed to
assure that each cha racter sent is
received correc tly . For example, tak·
ing the c ha racter " R", which we
d escri bed above as 0100101 , and
assuming the two parties to the
communicat ion have agreed thai the
parity bit Shall be "even: ' the person
sending the character " R" will also
send an eighth b it, a parity bil, al'ld the
transmission w i ll look li ke t hi s :
01001011. Because the two parti es
agreed thlll pa rily would in this ca se
be " even," l he receiver 01the com mu
nication would see that tne number 01
cete bits represented by the number
" 1" was even, and thaI the cnarecter
was received co rrec trv . If, lor some
reason. the parity bit made lhe
number of data bits represented by
the n umber " 1" odd . the rece iver 01
the com munication would recognize
thai there was a mistake il'l the recep
tion 01 that part icular charac ter.

8. In using the parity btt, the two
part ies to the communication have
the option of determining whether the
pari ty bit shall be "even" or "odd."
The two parties cou id also agree not
to send a parity bit. Fil'lally, the two
part ies could agree to send an eighth
signal b it , moat commonly " 0", which
would not be used as I parity b it. Th is
Would not aid accuracy, but Would be
n ecessary jf the rece iver o f tne
message is expecl lng an e lght·u nil
cod e. The Questions which the Com 
mission would li ke the comments to
address is :

j. What standarda, il any. on the use
01 parity Sh ould b e adopted l or
amateur use of ASCII?

9 . Syn chr onOUS·luynchr on ou s.
ASCII may be sent either in a syn
chronous mode or an asynchronous
mode. Ellher mode i s des igned 10 tell
the receiv ing stanon when lntorma
lion is about to be sent. In an asyn
chronous transmission, there Is a bil
added to the beginning and end of
each cha rac ter. The bit added to the

who qui! design and application
when sis was beginning , and,
try as I will , I just cannot use it
The devices or circuits are not
com plicated or unu sual, but
they are beyond my knowledge,

I would appreciate it great ly
if anyone could advise me as to

Food and refreshment s will be
available as we ll as large out·
door and indoor fl ea markets
and displays wi th ample park.
ing. There will be ter rific prizes
and a nominal admiss ion
charge. For information, con
tact David Knepper W3BJZ,
Box 43, Sid man PA 15955.

beginning 01 the Character , mo st
commonly " 0", is the s tart bit , and
te lls the receiv ing s tauon that a
charac ter code will follow. The bit
added 10 the end of the charac ter,
most comm on ly " 1" , is the slop bit,
and tells the receiving eteuon to end
operation until It ge ts another start
bit . Each Character therefore, in an
asynchronous nansrmssron, is sen t
il'l a 10 b it cooe.t For example , the
charac ter " R", using eve" parit y and
an asynchronous t ransmiss ion, now
looks l ike th is :

.OQ.100101,1 1.
st art "R" parity s top

10, In a synchronous transm ission,
there is no start or s top bit added to
each charac ter. Rather . there i s a
start ch arac ter which is sent at the
beginn ing 01 the message. and it is
tencwee by ill steady sueem of data
b it s until a stop Charac ter is uensrnu
ted telling the receiving s lation the
message is ended until another start
cnarecter is sent. Because tee recerv
ing stat ion was synchronized wnn
the sending stalion by lhe start
ch arac ter, ncan break down the data
stream which lOllowed the start
charac ter into segments 01 eighl
Untts [seven uni ts plus parol y) lor
tranSlation into characters and . even
tually, the inlorm ation being ex
changed. The successlul traosmrs
sion or the data, there fore. depends
on Ihe t wo sta tions being svnchro
nized by the start character. The
question which rne Commission
would l ike the com ments 10 address
' s:

k . Should both asynchronous and
s y nchronous tran smi s s io n b e
author ized lor amateur use 01 ASCII?

11. Leasl Significanf Bi l-Mo s'
Significsnt Bit. Wi thin anyone
charac ter the bits are identified by
b7 , b6 ... bl , where b 7 is the highesl
order, or most signi l icant bit , and b 1
is the lowest order, o r least signill ·
cant bit . The mo st common method
of sending data b its is in the order o f
leasl signil icant bi t to mo st si gnl fi·
cant bi l . II is conceivabl e, however,
that two stations might make a d if ·
ferent arrangement and send Ihe

'Somel lme. 11 bI ll . re used. w~e'e, 'e ens ure
accuracv In an . 'vnch,onou, lran lmi,sion.
t_ """ bill ar. """I a l I~ 0fI(l 01 ....,~

chaf.cta<.

a company or an individual who
could assist me.

J, H. Burgess K4HNW
Route 13, Box 42

Morgan LaFee Lane
Fort Myers Fl 33901

I would greatly appreciate in
formation from anyone who
has successfully modified an
old Ha llic rallers HT·30 SSB
transmiller to inc lude the 15
meter band. In addit ion, I would

WARRINGTON PA
OCT 1

The MI. Ai ry VHF Radio Club
(t he Pa c k r a t s} wi ll hol d
Hamarama 78 on Sunday, octo
ber 1, 1978, 8:00 am to 4:00 pm ,
rain or shine; registration $2.00,
tai lgating S2.00/space (bring
you r own ta ble), Talk-in on
146.52 MHz. Advance reatstra
t ion to the Mid·Atlantic Slates
VHF Conference includes ad
mission to Hamarama 78, For
Informa t i on , co nt ac t Ro n

data b it s in a d ille/ent order. For ex·
amp le , the character " R" wh ich we
have been lo llowing is 0100101 In the
o rd er o f leasl signilicant b it 10 most
signihcant b it, but becomes 1010010
in the order o f most s ignif icanl bil to
least signllicant bil . A s tation not ex
pecting a deviation from the com
m on ly used o rd er 01 transmitl ing
data b its wou ld not be able to
trans tate the message . The question
which tne Com mission would like Ihe
comments to address is:

L Shou ld standardS be adopted
delermining the order 01 the data
bils?

12, We are associating wil h this
docket RM ·2771 , eubmntec by Bruce
Brown o t Alexandria , Virginia, which
petit ions for the authorization 01
ASCII in the Amateur Radio Service.
Mr . Brown'S petit ion was filed subse
Quent to the original Not ice 01 Pro
posed Rulemaking in Ihis p roceeding
and we h nd it appropriate to aeso
cra te it with this d ocket at this time.

13, Au thority lor our Notice 01 In
quiry and Further No t ice of Proposed
Rulemaklng is con tained in Sect ions
41i), 303, and 403 01 the Communica·
trons Act 01 1934. as amended. We m
vite in te rested part ies to subm it com
m ents concerning the proposal
and/or inqu iry on or befo re Novem ber
15. 1978, and reply comments on or
belore December 15, 1978. An ori g
inal and five copies o f a ll comments
and reply com ments shali be Iur
nished the Commission, pursuant 10
Section 1.41901 the RUles. Respon·
dents wish ing each Commissioner to
have a personal copy o f the com
me nts may submit an additional si x
copies. Members 01 the pu b l ic
wishing 10 express interest in our pro
posats but u nable to provide the re
quired copie s may partic ipate rntor
mally by submi tting one copy of their
comments, w lthoul regard 10 to rm ,
provided the correct docket number
is specif ied in the heading 01 the
com m ents. All commenls and reply
comm en ts fil ed in thi s proceeding
should be sent to the Sec retary ,
Federa l Communications Commis·
sion, Washington DC 20554,

FEDERAL COMMUNICATIONS
COMMISSION

William J. Tricarico
Secretary

l ike to increase the power out
put.

Paul Ell is WA6JVH
419 Bellevue SI.

Santa Cruz CA 95060

I am trying to obtain the
schematic and service manual
for an HW-7IHW,a.

Wieslaw Dyduch SP1 EYG
PL-70 965 Szczecin - 5

Box 91
Poland

Whitsel WA3AXV, Chairman,
PO Box 353, Southampton PA
18966; (215r355-5730.

BERRIEN SPRINGS MI
OCT 1

The Btossomtand annual fa ll
Swap-Shop will be held Sun
day, October " 1978, at the Ber
rien County Youth Fa i r
Grounds, Berr ien Springs ,
Michigan, There will be large
and c o nven ien t f ac i li t ies ,
prizes, refreshments, and fun.
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Open all night for set up. Table
space restric ted to radio and
electronic items. Advance
ticket donation is $1.50; tables
$2.00. Talk·in on .221.82 and .94.
For fu rther info, write John
Sullivan, PO Bo x 345, St.
Joseph Ml 49085. Make checks
p ayable t o B lo s so m la n d
Hamtest.

LANSING MI
OCT 1

The Cent ral Michigan
Amateur Radio Club and the
Lansing Repeater Assoc iation
wi ll hold a Swap and Shop on
Sunday, October 1, 1978 at the
Grand Ledge High SChool, 950
Jenne Street , lansing, Mich·
igan. The school is located 6
blocks north of M·43, 7 miles
west of Lansing. There will be
prizes and also food and tables
available. Talk-in on .341.94 and
.221.82. For additional informa
tion, contac t t he lansing
Repeater Associaton, PO Box
10073, l ansing MI 48901 , or
phone (517}-321·2765.

BLUEFielD WV
OCT 5

On Thursday, October 5,
1978, the Office of ContinUing
Educat ion and Department of
Compute r Science at Bluef ield
Sta te Cotlege will sponsor
sout hern West Vi rginia 's first
seminar and exhi bition of the
business and engineering ap
plication of mtnt'mtcroccm
puters .The seminar will be con
ducted by Mr. William Parks, 01
Walters State Community Col
lege, and members of our own
computer science staff. Plans
are being made to host approx
imately 20 exhibitors, although
more wil l be wetcomed. The
seminar will be conducted In
th e morning and afternoon ,
while the exhibit will be open In
the afternoon and evening .
There is a $15.00 fee for both
seminar participants and ex
hibitors. For fu rther mtorma
tion, contact Dr. Alvin Hall ,
Director of Continuing Educa
tion, Bl uefield Sta te Co llege,
Bluefield WV 24701, or phone
(304}-325-7102.

SYRACUSE NY
OCT 7

The Rad io Amateu rs of
Greater Syracuse (New York)
will host thei r 14th annual
hamfest at the New York State
Fair Grounds, Art s and Home
Center, Syracuse NY, on Satur
day, Octo ber 7, from 9 am to 6
pm . There will be exhibitor
booths, indoor and outdoor f lea
markets, awards, turns, an
organ concert, and ladies' pro
grams. Refreshments available
on the grounds. Tickets before
October 1st are 51 .50, or $2.00
at th e gate. Ch ildren under age
12 are free. Overni ght and
trail er parking Is available.
Ta lk· ln on 90130·31191. For

tickets or information write
RAG.S., PO Box 88, liverpool
NY 13088.

ASHEVILLE NC
OCT 7

Th e Western Ca ro li n a
Amateur Radi o Soc iety, Inc., Is
pleased to announce the all
new As hev i lle Au tumnfest ,
which takes on an entirely new
look this year. It will be held on
Saturday , October 7, 1978, at
the Asheville Civic Center, with
all activities, dealers, displays,
and flea market areas, indoors.
There wI ll be some form of
socia l acti vity In the Civic
Center Saturday evening, after
the normal hamfest activi ties.
For further information, con
tact Cart E. Smith N4AA, PO
Box 1488, Asheville NC 28802.

GAITHERSBURG MD
OCTa

The Foundation For Amateur
Radio w i ll hol d Its annua l
hamfest at t he Gaithersb urg
Fairgrounds , Gaithersburg,
Marytand, on Sunday, October
8, 1978. Featured are a large
flea market, food service, ex
hibits, ladies' events, super
vised children's program, and
many prizes. Main events are
all indoors and will be held rain
or shine. Picnic grounds and
free parking availabl e. Par
trctpatton fee is 52.00. Sales
space for flea market is $5.00
per space on a trrst-ccme basis;
commercial exhib itors $15.00
each spac e with pre-rears
t ration r eq u ire d p rio r to
October 4th. Tauc-tn will be pro
vided, and nearby motel room s
ava il abl e. Fo r In fo rmation,
write or call Ron Levin W3GBU,
802 Greenview Cou rt, Ber st
erstown MD 21136; (301)-833
1816.

CEDAR RAPIDS IA
OCT a

The Cedar Valley Amateur
Radio Club annual hamfest will
be held on Sunday, October 8,
1978. Top prize is a new Drake
TR·7IDR·7 tr an s ce iver an d
power supply. Other prizes ln
etude a Heathkit HW·8, a Clegg
FM·76, and much more. There
will be technical talks and
movies all day. Manufacturers
and dealers are welcome, with
Saturday a f t ernoo n set up
available. Talk-in on 146.161.76,
146.52, 223.5, and 3.970 MHz.
Ad van ce t ickets are $1 .50;
$2.00 at the door. For complete
Informa tion , write CVARC
Ham f es t , Box 99 4, Cedar
Rapids IA 52406.

LEAGUE CITY TX
OCT B

Th e Tidelands Am at eu r
Rad io Society will hold It s
Hamfest '78 on Sunday, Oc
tober 8, 1978, at Galveston
County Park in League City,

Texas (approximately 25 mi les
south 01 downtown Houston)
from 9:00 am to 4:00 pm. Those
individuals who a re pe r
ticipating with exhibits ,
booths, etc., may construct
them on Saturday, October 7,
from noon unt il the following
day. Individuals will be present
cvemiqht to protect equipment
and exhibits. Drawings will be
held for var ious prizes
throughout the day of the
hamfest. For more information,
contact Michae l Sandberg
WD5CHJ, 2317 Pecan , Dickin
so n TX 77539 or p hone
(713)·534·6656.

YONKERS NY
OCT a

The Yonkers Amateur Radio
Club will hold its second an
nual hamfest on Sunday, Oc
tober 8, 1978, 9:00 am to 6:00
pm, at Cook Field in Yonkers,
New York. Admission is $3.00
fo r sellers and $1 .00 for buyers.
There wil l be picn ic and sani
tary facilit ies available as well
as recreation for the kids. Bring
your own table. There will be an
extensive menu. There will be a
general auction at 2:00 pm and
m any dealer displays and
planned even ts . Tatk-ln on
146.2651.865 and ,52. For ad
'lanced regi stration or further
in fo rmation, contac t Otto
Supliskl WB2Sl 0, 53 Hayward
St., Yonke rs NY 10701 ;
(91 4}-969-1053.

DALLAS TX
OCT 12·14

The Medical Amateur Radio
Counci l (MARCO) will hold Its
12th International Meet ing on
October 12·14, 1978, at the Fatr
mont Hotel , in Dallas, Texas,
MARCO is a worldwide organ 
ization of medical and other tn
terested people with acommon
interest in communications
and electronics , namely,
amateur radio. The purposes of
MARCO include the exchange
of scien tific and techn ical ln
formation among its members
and providing communications
to remote areas in t imes of
nat ura l disaster or other
emergency situations where
medical consultation is need
ed. The meeting in Dallas will
focus on the practical role com
puters can play in day-to-day
medical practice and peat 
graduate education. Also, the
use of space sate lli tes in the
exchange of biomedical trite r
meuon will be introduced. Prec
tical live demonstrations will
be given using OSCAR and the
Communications 'recnncroqy
satellite. The meeting will be
held in conjunction with the
University of Texas Health
Science Center, the A. Webb
Robert s Center for Continui ng
Medi ca l Education, and Baylor
Med ical Center. Continuing
med ical education credits will

be avauabre to doctors needing
them. MARCO membership is
not required for attendance at
the meeting. Registralion infer
mation may be obta ined from
Mervin Grossman, M.D., PO
Box 18114, Dallas TX 75218.

LONDON ONT
OCT 13·15

The London Amateur Radio
Club will hold the most exciting
R.S.O. convention ever on Oc
tober 13, 14, 15. Every aspect of
amateur radio activities will be
rep resented , from antique
radio displays right t hrough to
moon shots and TV. But, best
of all , just wait until we can let
you in on the nneuoot prizes for
attending! Drawings will be fre
quent and worthwhile. The
R.S.O. convent ion will be held
at the Holiday Inn (downtown)
in London on October 13, 14,
and 15, 1978.

KANSAS CITY MO
OCT 13·15

Th e MO·KAN Counci l of
Amateur Ra d io Clubs is
pleased to present the ARRl
Midwest Division Convention
to be held Friday through Sun
day, October 13-15, 1978, at the
Kansas City Hi lto n A irport
Plaza Inn, 8801 N.W. 11 2. Hap
penings include ham sessions,
dignita ries, exhib its, a ladies'
program, dinner theater, and a
fashion show. There will be a
Saturday night banquet ($12.001
person). Make reservations
directly with the hotel. Mention
ARRl discounted rates. Lend
your support wit h a $3.00 pre
registrat ion. Mail checks to th e
MO·KAN Council of Amateur
Radio Clubs, PO Box 704, Ken
sas City MO 64141 .

WASECA MN
OCT 14

The Viking Amateur Radio
Society will hold its 8th annual
swapfest on Saturday, October
14, 1978, at Waseca Hig h
School , from 9:00 am to 4:00
pm. For furt her informa tion,
contact VARS, Box 3, Waseca
MN 56093.

EAST RUTHERFORD NJ
OCT 14

The Knight Raiders VHF Club
will hold its auction and flea
market on Saturday , October
14,1 978, beginning at 10:00 am,
at St. Joseph's Church, East
Ruth er ford, New Jersey. Free
parki ng and admission. Re
freshments will be available.
Tables are $5.OOIfull table and
S3.oolhalf table in advance;
$6.00/full table and $3.5Olhalf
table at the door. Talk-In on
144.651145 .25 and 146.52. For
further information, contact
Bob Kovaleski (201 )·473·7113 or
Bob Czyzewski (201)·791·5651.
For reservations, make checks
payable to Knight Raiders VHF
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;Iub, tn c ., PO Box 1054,
'assatc NJ 07055.

MEMPHIS TN
OCT 14·15

The annual Memphis Ham
est w ill be held on October
4·15, 1978, at the Mid·South
:airgrounds, In t he Youth
:;anter Building, in Memphis,
tennessee. Activities include a
lea market and exhibition area
both inside and atr-cond t
io ne d) , the traditional
lospitality party, and a tour of
avrs's Gracetand Mansion for
:he ladies. There will be many
orues. including a Drake TR·7.
rnere is plenty of free parking
anc trailer hookups are also
available. Registration is $3.00
Jar person over 14. Tables are
~3.00 per day. Talk-In on .341.94
and .041.64. For tickets and flea
-narket reservations, write
areeter Memphis Hamfest , PO
Box 3845, Memphis TN 38103.

FAIRFIELD NJ
OCT 14

The livingston Amateur
Radio Club will hold its annual
flea market on Saturday, Oc
tober 14, 1978, 10:00 am to 4:00
pm, at the Fairfield United
Method ist Church, Fairfield,
New Jersey. The church Is
located at the c o r ne r of
Plymouth and Horseneck Rd.,
close to Route 80 and one long
block in from Route 46. Admis
sion is free. Sellers' fee Is $4.00
per car space. Refreshments
will be available. For informa
tion, contact LARC, 116 Orton
Rd., W. Caldwell NJ 07006;
(201)-226-7943.

BOXBOROUGH MA
OCT 14·1 5

The New England ARRl coo
vention has moved from Bos
ton to Boxborough, Massachu
setts, on Route 495, Exit 28.
There will be a large f lea market
inside and outside, free park
ing, 50 booths by the leading
exh ibitors of amateur gear and
accessories, and seminars on
both days. Special YL pro
grams include a fash ion show,
brunch , and a bus to ur of tex
ington and Concord. Saturday
night there wil l be a prime-rib
banquet, n ightclub show, and
dancing. The prize program has
been altered sothat awards w ill
be made both days. FCC exams
will be given Saturday only and
only by appointments, w ith cor
rectly f illed out 610 form s
received by September 20 by
the exam chairman: K1LJN, 40
Isabell a St. , Stoneham MA
02180. No exceptions- FCC
rules. There will be a bus tour to
the ARRL headquarters In New
ington Saturday morning Ieav
ing the convent ion at 10:00 am
(price to be announced). Early·
bird registrat ion $4.00; $5.00 at
the door. Kids under 16 are free.
Banquet/show/dance t ickets

for Saturday night are $16.00
per person. Tickets ava ilable
from W1ZQa, 17 Barnes Ave
nue, East Boston MA 02128.
The show's sponsor is the
Federation of Eastern Massa
c h us e tt s Amat eur Rad i o
Associations. Hotel aeeerve
t ions should be made directly
with the Sheraton Boxborough
Hotel: $34 single; $40 double;
k ids under 18 free with parents.
Campers permitted o nly at the
Minuteman KOA Campgrounds
approximately 3 miles away in
Littleton MA. Hook-ups
available. Write Box 122, lit
tleton MA 01460.

ISLI P NY
OCT 15

The Lo ng Island Mobile
Amateur Radio Club, Inc., will
hold Its annual hamfest on the
hardtop area of the Islip Speed
way, o ne block south of Exit 43
of the Southern State Parkway.
Islip, New York, beginning at
9:30 am. Main door prize is a fre
quency counter. Bring your
two-meter gear for frequency,
aud io, and deviat ion checks.
sel lers ' and exhibitors' spaces
are $3.00 per space. General ad
mission Is $1 .50. Ladies and
children under 12 admitted
free. Food and refreshments
will be available. For complete
informatio n, write Hank Wener
WB2ALW, 53 Sherrard St., East
Hill s NY 11577 or phone (516)
484·4322 or (516)-379-6463 at
night.

WAKEFI ELD MA
OCT 21

The annual auct ion of the
ouennepowttt Radio Associa
tion will be held on Saturday,
October 21, 1978, at St.
Joseph's Parish Hall, near th e
railroad station in Wakefield,
Massachusett s . The do ors
open at 10:00 am and the auc
t ion starts at 10:30. Admission
is free.

WESTBORO MA
OCT 22

The Massachu setts 2·Way
Radio Association is pleased
to announce the " Chal lenger
Road Rally," to begi n October
22nd at 11 :01 am, from the
We stmeadow Plaza in West
boro, Massachusett s. After ap
proximately two hours of
routing through area towns,
the rally will end at the North
boro Fish & Game Club in
Northboro MA. The cost wi ll be
$2.00 per person (children
under 12 free) w ith a maximum
of $5 per car. At least two per
sons must be in each car, and
al l drivers must have a val id
driver's license. This is a car
rall y-no big trucks, motor
cycles, or racers. II you wish to
part ic ipate in someth ing other
than a car, you should call and
make sure it i s acceptable.
Trophies will be awarded for

f irst place team and f irst place
individua l; al so for " Last, but
finished " individua1. All pre
regist ered teams wi ll receive a
part ic ipation award . N o
dealers. Refreshm ents wi ll be
available. Troph ies are to be
awarded at approximately 3:00
prn. For information, contact
Mass 2-Way Radio Assoc!a
tion , Challenger Road Rally,
Box 203, Northboro MA 01532,
or call (617)-845-2079.

TAYLOR MI
OCT 22

The Repeater As sociation of
Downr iver Amateur Rad io
(RADAR) is ho lding its second
annua l Swap & Shop on Sun
day, October 22, 1978, 9:00 am
to 3:00 pm, at Kennedy High
School , Taylor, Michigan. The
school is located on Northllne
Rd., east of Telegraph Rd. (U.S.
24). There w il l be door pr izes,
p lenty of parking , and food
available. Admission Is $2.00.
Talk-In on 147.93/.33, .52, and
.94. For information, contact
RADAR , Inc., PO Box 1023,
Southgate MI48195.

BILOXI MS
OCT 22

The Gulf Coast Ham/Swap
Fest will be held on Sunday,
October 22, 1978. at the Inter
national Plaza, wh ich is rceteo
at th e west end of the Bi loxi!
Ocean Springs bridge on High.
way 90 in Biloxi, MissisSippi.
Tickets are $1 .00. Tables are
$2.00. Talk- in on 146.131.73 and
146.52. Free parking, including
RV's, from 9:00 am on Satu rday,
October 21. For in formation,
advance ti ckets , and table
reservations , contact Irvin L.
Kell y K5YlN , 116 Willsh ire
Blvd ., Biloxi MS 29531 .

FORT LAU DERDALE FL
OCT 28-29

The Broward Amateur Radio
Club will hold their Pan 
American Ham Ex po siti o n
Jamboree on Saturday and
Sunday, October 28 and 29 ,
1978, at the Nallonal Guard
Armory on State Road 84. two
blocks west of Andrews Ave. ,
Fort Lauderdale, Florida. Ac
tivities include awards, prizes,
and manufacturers' displays.
Admission is $2.50 advance;
$3.00 at the door. For complete
Information and a floor plan,
contact Ian Seidler W4MRR,
10221 N.W. 36t h si ., Coral
Springs FL 33065.

PLYMO UTH IN
OCT 29

The Mar shall County
Amateur Radio Club wi ll con
duct Its 3rd annual Swap and
Shop Hamfest on Sunday, Oc
tober 29, 1978, at the Armory at
11th and West Madison Street ,
in Plymouth, Indiana. Food ser
vices will be availabl e and there
wil l be many door pr izes. No

Charge for ta bles and they can
be rese rved. Tickets are $2.00.
Ooors open to publi c from 7:00
am to 4:00 pm. For further infor
mation, contact Melvin Mahler,
PO Box 151, Plymouth IN 46563.

SOUTH GREENSBURG PA
NOV 4

The Foothills Radio Club of
Greensburg will hold Its annual
ewao-n-s hop o n Saturday,
November 4,1978, from noon to
5:00 pm, at SI. Bruno's Chu rch
at the junction of U.S. Rte. 119
and Rte. 819 in South Greens
burg, Pennsylvania, just off
turnpike ex it 8. There will be an
indoor f lea market. Talk-In on
.07/.67 and .52. For further infor
mation, contact Melvin Ruble
WA3RVD, Mark Orive, Delmont
PA 15626.

HOUSTON TX
NOV 4-5

The Houston chapter of Ten
X, S.H.O.T., will hold Its second
annual Houston Hambash on
Saturday and Sunday ,
November 4 and 5, 1978, at
Spri ng Creek Park.Therewi ll be
a barbecue, solt drinks, beer,
prize drawings, and planned ac
tivit ies for all, incl uding the
kids. Full camping facilities, in
cluding hookups, are avai lable.
Al l amateurs are invited . For
more info rmation, contact Bob
Llbbers WB5FII , 4034 Jack
wood, Houston TX 77096.

SAND KEY FL
NOV 25-26

Th e F lor i d a Gu lf Co as t
Amateur Radio Council"s sec
ond an nual convention will be
held on November 25 and 26,
1978, at the Sheraton Sand Key
Hotel.

LAUREL MD
NOV 26

The Columbia Amateur
Radio Association w ill hold its
2nd annual ham fest on Sunday,
November 26, 1978, beginning
at 8:00 am, at the Laurel Race
Way, t hree miles nort h of
Laurel on Route 1. Admission is
$2.00 and tables are $5.00.
There will be food services,
pr izes, and a giant f lea market.
Everythi ng is Indoors. Talk-in
on 147 .735/.135, 146.161.76,
146.52/.52, and CB channel 1.
For info rmation and reserva
tions, contact Sue Crawford
N3SC, 6880 Mink Hollow Road ,
Highland MD 20777.

OAK PARK MI
NOV 26

The Oak Park High School
Electronics Club presents the
ninth annual Swap 'N Shop on
Sunday, November 26, 1978, at
Oak Park High School, 13701
Oak Park Blvd ., Oak Park,
Michigan 48237. There will be
refreshments and door prizes.
Donation is $1 .50. Tables are
$1 .00 and $2.00.
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low-Pass Filter Primer

- tells all

• ••,

ou tpu t o f t he first , t he n the
result is the bottom curve
of Fig. 2. He re the corner
frequency is the same, but
the respo nse at t his fre
que ncy is down I) dB. 3 dB
fo r each stage. It is down 2
dB at half the frequency .
14 dB at twice the freq uen
cy. a nd it d ro ps at the ra te
of 1 2 d B per octave o r 40
d B per decade , exact ly
twice t he rate for the
single-f ilter stage . Th is
filter has two react ive com
ponen ts, both capaci tors,
a nd so it is ca lled a two
pole filter.

Anothe r two-pole filte r
is the lC filte r of Fig. 1(c )
whic h has two reac tan ces,
one ind uc to r and one ca
pacitor . If designed just
right . it , too. has a response
cu rve like the bo ttom o ne
in Fi g . 2. But depending on
the Q of the fi lter-the
amount of resi stance in the
ci rcu it introduced by t he
l C com ponents-the lC
filt er c a n have o t he r
res ponse cu rves as well, as
shown in Fig. 3. A lossy ctr-

. . ,
r"(l)UE NCY I ~,l

,
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c urve wou ld ha ve the same
shape regardl ess of what
the frequency is. For in
sta nce, a 50 Hz fi lter wou ld
loo k the sa me, but a ll fre 
qu e nc y re adings sho w n
a long the bottom wou ld be
multiplied by 50.

The p la in RC f ilte r's
response is down 3 d B a t
t he corner frequenc y; at
half this frequency it is
down 1 dB. while at twice
that it is dow n 7 dB. O nce it
be comes stra ight, beyond
4 Hz or so, it continues to
dro p 6 d B fo r every dou
bling of freq uency (this is
called 6 d B per octave),
which is the same as 20 dB
fo r every decade (a decade
is a 10 to 1 ratio of freq uen
cy).

W hen two stages of RC
f ilter ing a re pu t toge ther,
as in Fig. 1(bl, they interac t
to some extent and pro
duce st range resu lts. But if
it is done right. o r if the two
stages a re sepa ra ted by a n
amplifier so t he second
does not lo ad down the

case your knowledge of
filte rs needs a l i tt le
brushi ng up . the following
d isc ussion will b ring you
up to date a nd int rod uce
some o f the basic conc e pts
of filt e rs.

Single-Stage Filters
A pass ive low-pa s s

filter -that is. one not us
ing an amplifier-can be
built with eithe r just RC
components or wit h a n lC
ci rcu it. Fig. 1 shows the
di agram s of seve ra l suc h
s im p le low-p a ss f ilter s,
while Fig. 2 shows thei r fre
quency re s p o n se . Th e
sim ple st is the sing le-stage
RC filter, Fig . 1(a) . Because
it has just one reactive
component. a capacito r, it
is ca lled a one-po le filter.
It s fre q uency res ponse
cu rve is th e to p c urve in
Fig. 2.

looking at the top curve
in Fig. 2, we see that the fa r
le ft o f it a pproxi mates a
stra ight li ne , a nd t he far
right o f it a lso is like a
straight line . If we take a
ruler and d raw two dashed
lines as shown, contin u ing
the straight portions o f th e
cu rve towa rd the m iddle .
they meet at what is ca lled
the cutoff frequency or cor
ner frequency-this is the
frequency where the two
st ra ight line s meet at a co r
ner. To keep th ings sim ple,
thi s frequency re spo nse
d raw ing assumes a corner
frequency of 1 Hz, but the
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A lt hough my interest in
active low-pass filt e rs

is due mainly to my in
terest in RTTY. they ca n be
fo und in other p laces as
wel l-transmi tters, speec h
a mplifiers , syn t he s ize rs,
etc. (If you are inte rested in
active bandpass filte rs. see
my a rticle in the Septem
ber, 1977, issu e o f 73
Magazine. That art icle also
provides so me background
information that is of use
in connection w ith low
pass filters.I

An act ive filte r is a fi lter
which uses an amplifier,
usually an operational
ampl ifier integrated ci rcu it
suc h as a 741. in a n RC ci r
cu it which ac hieves t he
sa me perfo rmance as
would otherwise requi re an
l C circu it . As opposed to
the LC fil ter, a n ac tive filt e r
is usu all y c heaper to bu il d
since it does not requi re ex
pensive and bulky induc
tors, and is often easie r to
design and tri m as wel l. In

Fig. 1. Some simp le passive filters . Fig. 2. Passive fil ter frequenc y response.
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Fig. 3. Po ssib le two-po le low-pass fi lter responses . Fig. 4. Making a four-pole Butterworth filter.
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finite. The precise mean ing
is unimportant, thou gh,
because these poles can be
graphed as in Fig. 5. For a
two-pole f ilter , for in
stance, t he re are two poles,
shown as Xs gra phed o n a
semici rcl e. Whatever the
number of poles, they have
t o b e e venl y s paced
around the semici rcle. and
t he a ngle between pole s
has to be equal to 180°
d ivided by the number o f
po les. In the case of two
pol e s, th is makes them 90 °
apa rt. so th at the angle of
the pol e o n the right-hand
side is 45° above the bot
tom line . The ~ is simply
the sine of th is angle, and
can be found with any ca l
culato r which has a sine
key.

Goi ng down in Fig. 5. we
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Fig. 5. Pole locations for even numbers of poles.
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(~ = 0 .383), then we get a
result which is very flat
a cross the top, drops by 3
d B at the corner frequency,
and co nt inue s to d rop at
the ra te o f 24 dB per o c
tave at high frequen cies .
Th is is the Butterworth
filter sho wn in Fig. 4 . By
com bining more stages. we
can get Butterworth filt ers
hav ing more poles: two
stages give fou r poles,
three stages give six po les,
and so on . The trick comes
in know ing just what ~ to
use for each stage . This can
be done graphically or by
using a table . The term
po le is an engineering term
having to do with co mplex
nu mbe rs and va lues of a
certa in term whic h c auses
a ci rcui t equation to " b low
up," that is. become in-

the same -40 dB at 10 Hz.
and then continue s drop
p ing at the same 12 dB per
octave . The difference be
tween all of the m o ccurs
only ne ar the co rne r fre
quency. The filter whose
top is the stra ight est
without ha ving an ove r
shoot is ca lled the Butter
worth; another name for it
is maximall y flat. It is the
flatte st without going
above 0 dB . Its ~ = 0.707.

Butterworth fi lters a re
nice because. in addition
to the ir even frequency
response. they are ea sy to
de sign and al so have a fair
ly smoo t h effect on the
phase of signa ls passing
t hrough them . It is a lso
possible to design Butter
wort h high-pass and band
pa ss filte rs; see t he article
in the September, 1977.
issue of 73 Magaz ine fo r in
struct io ns on how to design
bandpass Butterworth fi l
te rs.

Thoug h t he two- po le
Butterworth filte r re spo nse
of Fig. 3 (for ~ = .707) ha s a
s moo t h frequen c y re
sponse , it still has a fairly
gradual cutoff near the
cutoff frequency, and it
st ill drops only at t he ra te
of 12 d B per octave. But it
is possib le to bui ld better
Butterworth filters by co m
bining two o r more l C
stages.

Fig. 4 shows how th is is
done . If we take one stage
which is fairly h ighly
damped wit h ~ = 0.924
and co mbine it wit h a sec
ond stage which has a peak

cul t w ith high resistan ce in
it will have the lowest
curve shown. the same as
th at for the two-stage RC
filter . On the other hand , if
the resistance in the circu it
is small. then the low-pass
filter will actuall y act like a
se rie s reson ant c irc u it
which will peak at the cor
ner frequen cy to give a
large peak, as shown by the
top c u rve . Any o f the
c u rves shown could be
achieved .

To describe the precise
sha pe of the filte r cu rve.
en gineers define some
thing ca ll ed the damping
coefficient, signif ied by the
Greek lette r zeta W. The
top curve, w hich is com
plete ly undamped and has
a la rge peak, has ~ = o . The
bottom c u rve, wh ich i s
com ple tely d amped so
that it resembles the curve
for RC stages. has ~ = 1.
(Althoug h Q is not a lways
used with low-pass filte rs.
if yo u know the coi l Q at
the corner frequency. then
~ = 1/2Q gives the damp
ing coe fftc lent.I

Alt ho ugh th e bottom
curve is a typi cal two-stage
RC filte r. yo u can see that
LC filte ring can give a bet
ter response. The cu rve for
~ = .707. for example . is
f latter a cros s the top.
below the cu toff frequen
cy. and drops o ff faster
above it. If a slight ri se in
the response is allowed.
then ~ = .5 may be even
better. Ult imate ly, t hough ,
each of t he filters, rega rd
le ss of its ~, drops down to
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Fig. 7. Diagram of one active low-pass filter stage.
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A Practical Example
For use as a low-pass

filt er for RTTY, I needed a
low-pass filte r wit h a cutoff
frequen cy of 50 Hz . I
decided I wanted a four
pole filt e r whic h wou ld cut
off ra ther qu ick ly, so I
went for two act ive filter
sta ges, as follows:

available . C1 and R3 a re
re l a t e d an d c a n be
cha nged as lon g as thei r
prod uct stays the sa me. For
instance. if C1 is calcu la ted
at 0 .02 uF and R3 is 590
Ohms. you could cut C1 by
two to 0 .01 uF and dou ble
R3 to 1180 o r 1200 O hms;
the c irc u it pe rformance
would stay the sa me, since
d ivid ing o ne by 2 a nd
multip lying the other by 2
keeps their product the
same.

Whe n bu ilding active
f ilte rs. yo u m ust use good
co mpo nents. Do not use
disk capac ito rs. even for
test ing ; po lysty re ne or
polycarbonate capacito rs
are best . t ho ug h p lai n
tubulars or mylar capaci
tors will work well. too.
Also use good op amps,
such as t he 741, 1458. 5558.
or 747; I have had bad luck
with the lM3900 in some
filters . If you need two o r
more o p am ps for the same
filte r, use se para te tCs: I
have found some undesir
able interactions between
two amplifie rs in t he same
IC whe n used in high-gain
filters.

Cl =
C2 (1 + C)

~2

~
R2

2nf C2

Rl R2-
C

R3
R2-

1 +C

-nv

Alt hough it would cer
ta inly be nice to use the ex
ac t ca lculated values in
bui ld ing your ci rcuit. such
accu racy is not usually
n e ed ed ; co m m e rc ia l
va lues are usua lly good
enoug h since the exac t
operati ng freque ncy o r
da mping of low-pass filte rs
is not usually c ri t ica l.

Nevertheless, if yo u find
you want to play with the
circuit values a bit after
they are ca lculated. here
are so me hints . Cha nging
R1 , within a fai rly la rge
amount. affects o nly the
gai n, since G = R2/R1 . So
mak ing R1 smaller will in
crease the ga in. wh ile mak
ing it larger will dec rease
the gain . But keep the gain
below 10 if ~ is small .

Some times. it may be
handy to cha nge the va lue
of ( 1 if it comes o ut to be
different f rom what is

low frequencies and ~ is
large .

O nce C2 a nd G are
chosen , find the othe r com
ponent va lues from the fol
lowing equations:

1.0 (RC)
0.988
0.959 1.0 tAC)
0.924 0.991

1.0 (AC)
0.981
0.940
0.891
0.841
0.793

requ ired va lue of ~ for any
desired filte r, it is easier to
consult a table like Table 1
fo r the exact values need
ed .

So far we have been
discussing o nly RC and lC
filte rs. But, as mentioned
before , lC filters are ha rd
to ad just. expe nsive, and
often la rge. Fortunate ly. an
active filte r. us ing just RC
components plus an opera
tiona l amplifier integra ted
circui t, can produce th e
same response as an lC
filter.

Active Filters
Though there are severa l

filte r ci rcu its whic h can be
used. that of Fig. 7 is prob
ab ly t he simp les t. us ing
jus t one operat iona l am pl i
fie r IC. three resistors. a nd
two capacitors.

The des ign proced ure is
to start o ff by p ick ing a
co nven ie nt va l ue f or
capacitor (2; most aud io
designs use values of
perhaps 0.01 or 0 .1 uF.
Next, choose how mu ch
gain (C) you want the f il ter
to have at de and low fre
quencies . Best operation
wil l occur when G is less
th an 10, a lthoug h it can be
made as high as 100 when
the filter is designed for

1.0 (RC)
0.966
0.901
0.831
0.766
0.707
0.655
0.609

1.0 (AC)
0.924
0.809
0.707
0.623
0.556
0.5
0.454
0.415
0.383

Required values of ~

1.0 (RC)
0.707
0.5
0.383
0.309
0.259
0.223
0.195
0.174
0.156
0.142
0.131

No. of potes

1
2
3
4
5
6
7
8
9
10
11
12

see that for the four-pole
filt er, t he poles are 22%
and 67'h degrees above
the horizontal. so the two
va lues of ~ needed a re sin
22 % 0 = 0.383, a nd sin
67 % 0 = 0.924. Keep ing in
mind how the poles have to
be located o n the circle.
you could draw your ow n
pole locations for as many
poles as yo u want. Fo r
every two poles you would
then need o ne lC circuit.

Alt hough Fig . 5 shows
o nly eve n nu m bers o f
poles . it is possible to bui ld
Butterworth filte rs hav ing
odd numbers o f poles. For
insta nc e, a single RC stage
has a single pole, at t he
very top of the semici rcle
as shown in Fig. 6, a t the
top. In this case, the a ngle
above the hor izonta l is
90° . A three-po le filte r,
shown at t he bottom of Fig.
6, wou ld have three po les
st ill evenly spaced, 60 °
apart. The top pole would
be produced by an RC filter
stage. while the other two
po les wou ld be produced
by an l C filter having ~ =
0.5.

Although these pictures
of po les are interesting and
provide a n easy way of re
member ing where they go
and how to calculate the

Tabfe 1. Vafues of ~ for Butterworth low-pass filters.

100

Fig. 8. Complete fou r-po le low-pass fifrer.
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Fig. 9. Respo nse o f two fif ter stages.
Fig. 10. Actual /ow-pass fil ter response.

Stage 1: f = 50 Hz;
de sired gai n G = 2; from
Table 1 we need ~ = ,383; t
chose ( 2 = 0 .01 uf. From
the eq uat ions, I got the
fo llowing:
Rl - 60.956 O hms
R2 = 121 ,912 Ohms
R3 = 40.637 Ohms
( 1 = 0 .2045 uF

Since I did not have ex
act ly these va lues. I le t Rl
= 56k. R2 = 120 k. R3 =
39k, and (1 0.22 uF o

Stage 2: f = SO Hz;

desi re d gain G = 2; from
Tab le 1 we need ( = 0 .924;
I c hose ( 2 a ga in a t 0 .01 uF o
From the equat ions, I got
the fo llow ing:
Rl 147,0 59 O hms
R2 - 294,118 Ohms
R3 - 98,039 Ohms
( 1 00351 uF

The va lues a c tua lly used
were 1 50 k for Rl , 270k fo r
R2, l OOk fo r R3, and 0 .032
uF fo r Cl (0.022 in pa ra llel
w ith 0 ,01 ). The com p lete
c irc u it is sho w n in Fig. 8 .

The frequency response
calcula ted fo r e ac h o f the
two st ages is show n in Fig.
9 . Fig . 1 0 give s t h e
t heoreti ca l re sponse fo r
the four-po le Butterworth
fi lte r, a lo ng with the fre
que ncy response actuall y
m easured on the circui t us
ing the co m m erc ial equiva
lent va lu e s give n in Fig . 8 .
Although the te st e q u ip
men t w a s no t part ic u larly
fanc y -the o utput above
abo ut 150 Hz was too lo w
to be measu red by my

meter -this shows that the
e q uations seem to work .
O n ly the ga in was s light ly
off; t heoretic al gai n sho u ld
ha ve been 4 (2 in e a c h
sta ge ), w hile the tota l ga in
m easured o n ly a b it m ore
than 3. Nevert he le ss, the
tota l ga in c o u ld ha ve been
e as ily a d juste d b y c ha ng
ing the val ue o f Rl in e it her
stage . In genera l, the per
formanc e o f the se lo w-p a ss
fi lters is close to what you
would e xpec t from th e
equations. •

30 YEARS...
I~-of ex perience in supplying top qual ity an te nnas to Ham Rad io o perators at roc k

bottom prices guarantees high quality and low prices to novice and experienced
operato r alike.

TWO ELEMENT QUAD with full wavelength driven element and reflecto r.
All metal construction. Gain is equa l to that of a t hree element beam and
d irecti vit y is ex cept ional. Assembled weight 251bs. 10/15/20 quad , tota lly
complete an d ready for simple assemb ly . . . JUST $59.95.

FU ll S IZE BEAMS for full size performance. Includes boom, all hardware and gamma ma tch.
12 El 2M Beam $56.95 6 EL 6M Beam $54.95 5 Ell 0 M Beam $59.95
4 El 6M Beam $45.95 3 EL10M Beam $45.95 3 El15M Beam $54.95

~
5 El 6M Beam $49.95 4 Ell0M Beam $49.95 4 El15M Beam $59.9 5

FREI GHT PRE PAID on 2,6, and 10 M beams sh ipped to t he 48.

1 Al l BAND VERTI CAL ANTENNAS absolutely co mplete includi ng loading coil.

1
V40 vertical antenna for 40, 20,1 5,10 and 6 meter bands. Especially sui table for the novice who
operates 40 and 15. J UST S25.95

L
vaovertical an tenna for 80, 40, 20, 15, 10 and 6 meter bands. Used by tho usands of
novices, technicians and general license hams. J UST $27.95
V160 vert ical antenna for 160, 80, 40, 20, 15, 10 and 6 meter ban ds. Same as o ther vertica l
antennas, but with larger loading coil. JUST $29.95

How to order: Remit to tal amount with order . We ship verticals, 2,6, and 10M beams Ie xcept 5 EL 10M Bearnl ./

prepaid to the 48. Other beams and all quads sent freight collect cheapest way, due to size of package. Check vour

~
local truck noes for estimated freight rates. For fast COO service on all prepaid antennas. call 13051 573-2080.
For li terature, send self-addressed stamped envelope.

VERTICALS SHIPPEDFlorida residents add 4%sales tax.

GOTHAM, INC.
FREIGHT PR EPAID

205 1 N.W. 2nd Avenue Dept. 73 ANYWHER E IN
Miami , F lorida 33127 THE WORL D!
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-a CBer makes the switch

C. S , Hayek WN3NN Y
JOJ06 Colonial Drive
Ellicofl City MD 21043

Hello Hamdom!

A t the county fair, ama
teu r ra d io occupied the

este em ed position to the le ft
of th e wheel of fortune and
across the path from the
4-Hers ' prize pigs. I wou ld
never have fo und it had my
little brother not been pos
sessed by an unappeasable
longing to feel animal hides.
Having left h im in the fresh
air o f the swine exhi b it , I was
stan din g o utside an an te nna
topped trailer when a gray
ha ired man waved to me,
indicating I should co me
closer. My interest in elec
tronics had aheadv sprouted
(m a nifesring itself in C B a nd
a room full o f const ruc t ion
projects in constan t peril
from my mo the r's roving
wa..tebasket] , so I need ed
little urging to inve..tigatc a
trailer wi th an antenna. The
gray-haired man ushered me
in. Table s lined the whole
tra il er length, supporting a
do zen rad ios of unfamiliar
origin - cer tainlv not Joh n
son or Lafa yette CB trans-
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cervets. My host introduced
h imself as " Bill" and intro
d uced the trai ler as the local
h am radio club 's mobil e
exhibit.

Ha m radio had seemed as
una pproachable to me as
communicating with the
Apollo mission from Ho usto n
Space Center u ntil th at night
a t t he fa ir. He re sat six m en
tuni ng receivers and tran s
mitt ing to Ar izona, Ge rm an y,
Texas, and Hawa ii. Since th is
was my first exposure to ama
teur radio, t he dramatic
demon..tration left me in
complete awe and q uite dis
satisfied with the lim it ed
range of C B.

I asked Bill wha t I m us t do
for a ham radio license.

" Dave," he yelled, "c an
you come here a minute? "
Dave, a shen, plump gentle
man of abou t fift y yea rs,
st ro lled over. "This young
man wants to get his ticket.
Are you sti ll giving code
lessons?"

"Indee d I a m. Yo u want
to lear n the code?"

My m ind answered "yes"
eigh t tim es be fore I go t o ne
in to t he air.

"Good. Here 's my phone
number. Give me a call when
you're ready to start."

Saying "thanks." I hu rried
o ut o f the trai ler inebriated
with drea ms of beco ming a
ham and ar med with enough
vital ity to su rvive the hom e
canned vegetable contest.

Right a fter the fair , our
family departed for a vaca
tion in Ocean City MD, ..0 it
wasn' t unt il two weeks later
t hat I called Dave . As frien d ly
as ever , he invited me over
the next night. Code practice
bega n immediat ely .

Dave provided me with no
short-cut methods for
learning Morse code - no
verbal quizzes, no fla sh cards,
no sou nd associat ions. He
wrote the alph abet wi th the
dits and dahs to the right, and
I me morized the m fo r my
sess ion the next Tuesday .

From then on, all practici ng
d e a lt strictly with the
stralght-keved osc illator. He
satisfied himself tha t I kn ew
a ll letters by so und, then pro
ceedcd to tr ansmit wo rds. At
a pace o f abou t two hour.. per
weekly meeting, we gai ned
ground until speed became
the sole object of our drilli ng.
F ina ll y, Dave sent for the
FCC Nov ice exam.

Studying for the Novice
wri tten exam can be done in
two ways : t he fu ndamental
understanding method or the
" ge t me past the written test"
method. I started with lofty
idea ls - several books o n
e lec tronic t heory and a
pa m phlet of ra dio regul atio ns
rested in a conven ien t spot on
the d e s k . Ho we ver , a
week of subjects no less
fascinating than front e nd
image res ponse. coupled
tuned rf circuits, and screen
mod ulatio n sent me sea rchi ng
for a bet ter attack. Bring o n
t he A RRL License Manual,
fait hful a dvisor and dog-eared
s ervant. Memo rizing qu es
tions a nd answer; represen ta
tive of those on the exam
proved to be a very efficien t
way of prepari ng fo r the
ordeal.

Dave's basemen t shack
see med o mi nous o n test day.
F irst, Dave inst ruc te d me to
send words fro m his m aster
list at approximately five
words per mi nute to loosen
up. I was pa rt icularly careful
wi th the letter spaci ng, si nce
m y mentor always st ressed it s
i mp o r tan c e . Nex t, Dave
warned me to "gct used to his
keying" in ordcr to be we ll
prepared for the listening
test. After twenty' five five
letter wor ds worth of
"getting used to h is key ing,"

wily Dave announced that I
had passed t he co de.

The FCC , in addition to
regulating commu nications ,
stretches the patience of
anxiou s, license-awaiting c iti
zens to unbearable limits. I
spe nt my fall lookin g over
(and ove r .. . ) a co py of CQ
I happened to find in a maga
zine rack. I hun ted ceaselessly
fo r bea ms atop houses fo r t he



"Corning Of Age"

satisfaction of knowing that
that person belonged to the
select group I might shortly
join . I daydreamed to excess
in schoo l, prefer ring visions
of how my sta t io n wou ld be
arranged to endless ana lyse'>
of The Red Badge of
Courage.

A few days be fo re my
Octo ber birthd ay the li cense
arrived ~ my own callslgn .
WN 3NNY. Leave it to Dad to
put th ings in a different per
spec tive.

" Well, NINNY," he o b-

T he rig was lyin g on its
side , obstinate ly refus 

ing to reveal the cause of my
inter mittent audio, when
Teresa came into the room.
" Hi, Daddy, " she said cheer
fully. " What are you doing?"

The XY L had wa rned me
she was at the inqu isitive age,
that fa thers should avail
themse lves wi th infi nite
patience and un derstandi ng.
"They're in thei r fo rmative
years," were her words. But
pat ience was a melti ng virtue ;
I'd just spen t three hours
searching for so me erratic
com ponent or elusive cold
solder joint, " Trying to get
the radi o to work, " I replied,
as cheerfully as I could under
the circumstances.

" Boy, there sure are a lo t
of wires and thing; in there !
Is that bionic?"

I had to smile. "No. I
think maybe you're wa tc hing
too much te levision."

" No, I don 't th ink so,"
was her very serious reply.
" What's tha t?" she asked,
pointing to the key.

" That's Daddy's key."
"Sure is a funny looking

key. What does it un lock?"
" It 's no t that kind o f key .

I use it to send Morse code.
You know, dots and dashes.
That's called CWo When I get
tired of talking, I use CW
instead of phone."

" You shou ld tell Momm y
to do tha t."

" Why?"
" Well, you always say she

use", the phone too much.
Maybe she coul d use your
key. "

" Good idea, " I conceded.

served.
The next day, Dad and I

drove to the local amateur
su pply sho p where I bought
my eq uipment, an Eico 720
transmitter and Hallic raft ers
SX- l l0 receiver. Stringing the
antenna remained as the last
necessitv.

" Bob, th e Hayek boy 's 10

the backyard th rowing a
hamm er at th e tree ."

" Tryi ng to get rid of the
squi rre ls that ate their
peaches thi s summer? "

" No , tt's the oak tree ~

" Want me to tell her ?"
" No, it's O.K. I'll tell her

later. "

There were a few mo ments
of thoughtful silence as I
pro bed and prodded in vain.
" Daddy," she went on. " I
don 't wan t to move . We
haven 't lived here very long
and I like it here."

" We 're not moving," I
protested . " What made you
think something like that ?"

" I heard you call your
room a shack, and I th ought
since you didn 't like it , you
might want to move again."

I laughed. " That's just an
ex pression. All rad io o pera
tors call t heir rooms 'shacks:
It doesn 't mean they aren' t

. ..
nice rooms.

" Oh," she replied . " And I

the one he lost the wrench in
yeste rday. I think he's trying
to hang so meth ing."

" He loses any marc too ls
in the tree and his paren ts a re
go ing to hang so meth ing. "

With my dipole final ly
hung high in the backyard
and my radio sta tion as
sembled on my desk, I
atten ded to the last-minute
eq uipment co nnecti ons
po wer plugs in, receive an
tenna (a long wire ) attached,
d ipol e attached to the trans
mitt er , speaker plugged into

More

heard you te ll someone on
the rad io that since we moved
here you were d isappointed
because there wasn' t mu ch
traffi c. I thought you would
like it because it's so easy for
me to eros", the st ree t by
myself: '

" Honey, that's a different
kind o f traffic. It mean s mes
sages on the radio:'

She gave me a quizz ical
glance. " Then we're not
moving?"

"Not a chance."
" Good. If we 're not mov

ing, when are we goi ng to get
the fire place?"

" Where did you get tha t
idea?"

" I heard you say you had
so many logs you shou ld burn
some of them. So I figured
we 're gett ing a fireplace."

the receiver, and key plugged
into the transmitter. Un
for tun atel y, the key wan
dered unrestrain ed on my
des kto p, but I was too anx
ious to wait to bu ild a heavy
base. The stat ion lit up. The
receiver was receiving ! The
transmitter was loading! Hun
dred", of signals sq uawked at
me. I answered my first CQ
with a sha ky call (my fist was
steady ; it was that damned
loose key) and an tici pat ion a",
grea t as if I were about to
ta lk to Apollo . •

L, Foord VE3FLE
763 Gla dstone Dr .
WOOd SIOCk , On tario
Canada N4S ST I

" They're a different kind
of log," I said, feeling des
pera t ion creepin g into my
vorce.

"Another .. . ex pression?"
" Yes, I'm afraid so."
" Is that like a riddle?"
" Sort of. "
"Guess I'll go play, " she

announced .
" Have fun ."

She paused at the door
way . " Want to hear a ridd le? "

" Sure. "
" What kind o f radi o would

you eat fo r dinn er?"
" I give up ."
" Ham radio, " she said , and

burst in to laughter .

I laughed politely and
went back to the rig. That
was when I discovered the
loose microphone cord . -
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Rejuvenate A Pawnee!

-put it on 2

by dua l tuning d ia ls and
eight chrome-plated
Ich rornel) knobs continues
to cry o ut fo r recogni t io n,
even afte r twenty yea rs of
retirement .

It 's litt le wonder that my
Pawnee caught the eye of
"Shep" Shephe rd W41EV
whe n he visited my shack
to discuss an equipment
trade . He owned a twenty
meter beam that I needed
desperate ly. I offe red my
Pawnee in exc hange whe n
Shep said he'd like to put it
to use o n the two meter FM
band.

The look in Shep's eyes
re a ss u re d m e tha t my
Pawnee wou ld be gai ning
an appreciative owner . So I
pa rted with it.

I' m glad I did . 5hep
resurrected the o ld wa rrior,
gave it a di sc rim inator and
a phase modulato r. and is
now using it quite suc
cessf ully to hunt repea te r
stat ions th roughout cen
tra l Florida .

This article describes
Shep's modification. Those
of you who were fo rtuna te
enough to have held o n to
yo ur HW-20s can make t he
s im p le c ha n g es S h e p
re commend s and experi
e nce the p leasu re t hat
comes with o pe rating a
continuously tunable
receiver and a ten-Watt
" ro c k- s t a b le" vfo-con-

affluent -or so una ppre
ciative of mechanical
bea uty-that he could
disca rd his Paw nee ir
respec t ive of his need for
mo re space. The Pawnee's
cool green cove r ado rned

Fig. 1.

•.. 'G lUG IO G"1)
@(100 0

The re must be thou
sands of H W -2 0

" Pawnee" two meter AM
tra nsce ive rs gatheri ng d ust
in act ive ham shacks
througho ut the count ry . I
ca n't conceive of a ham so

Sherman P. Wantz K4GRT
4];1 NW LQkr~iewDrive
St'brinft FL )3870

Gorold F. Shepherd W4/EV
1803 Prospect Strut
Sebrinf( n. 33870
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Fig. 2. A package of four terminal strips may be purchased
from Radio Shack (#274-692) and cu t with diagonals to
give the above configurations.

clipped o r tucked o ut of
the way.

Remove the 0. 56 pF
capaci to r connected be
tween pin #10f IF -4
transformer and p in #7 of
VB. Discard thi s capaci tor.

Refer to Fig. 1 for a
review of co mpo nent sym
bols used by Hea th Co m
pany and repeated here to

Heath 's twenty-year-old two meter A M Pawnee transceiver is jus t too beautiful to
become a museum piece. It 's easy to recycle it for operation in the two meter FM band.

trolled transmitter to sam
ple the interesting QSOs
that are taki ng place dail y
on numerous repe ate r sta
tions in your area .

Modi fying th e Receiver
Test the receiver to be

certain that it is st il l
operat ing properly. Tune it
to a sta tion on the air o r
tune it to a signa l produced
by a signal generator . If
ne cessary. troubleshoot
and repa ir t he receive r
before you attempt to
modify it a nd save yo urse lf
at least one heada che .

In o rder to make space
for the two new terminal
st rips re qu ire d in the
receive r sect io n. remove
the external speaker phone
jack o n the rear a pron adja
cent to tube Vb. The wire
leading to thi s jack may be
clipped ne ar the cable
breakout point or be taped
a nd tucked o ut o f the way.

Remove the modula t ion
monitor sli de switch and
solder the bl a ck w ire
lead ing to pin #1 of the
switch to the headphone
jack pin #3. Remove the
spaghe tti-covered le ad
that co nnec ts p in #2 of the
switc h to headphone jack
pin #3 . The gray lead that
used to connect to switch
terminal #3 may be either

Parts Li st
ReceIver
1 capacitor, 3 pF, 600 V oc. silver mica
1 capacitor, 39 pF, 600 V oc. si !ver mica
2 capacitors, 15 pF, 600 V cc. s ilver mica
1 capacitor, 470 pF, disc, 50 V dc
1 capacitor, .0027 uF, disc, 50 V dc
3 diodes, 1N34 or equivalent
2 resistors, 47k, 1/~ W
1 resistor, 2Ok, V. W
2 term inal strips (see note below)

Transm iller

1 tube, 6J6 or 6C4
1 tube socket, z-ptn miniature , and shield
2 capacitors, 100 pF, 600 V de, s ilver mica
2 capacitors, .02 uF, 500 V dc, disc
2 resistors, lOOk, 'I. W
1 resistor, 10k, 'I. W
1 resistor, 1k, '!. W
1 resistor, 4.7k, 1 W
1 choke, rf , 2.5 mH
2 terminal strips (see note below)
Note: Terminal strips may be customized from a package of four
(eight· lug each) strips purchased from Radio Shack (1'274-692) and
clipped ae in Fig . 2.



new termina l st ri p .
Drill 6/32 screw holes in

the chassis for mounting
term in al strips XX and YY
on the lef t side and rear
chassis sk irt s. See Fig. 1 for
locations .

Make the following con
nections inside the receiver
sec t ion of the chassis:

Solder o ne end of a 39 pF
capaci to r to termi na l #3 o f
IF-4.

Solder one end of a 3 pF
ca pacitor to the same (#3)
terminal o f IF-4

Solder o ne end of a w ire
about four inches long to
term in al #2 of IF-4,

Solder one end of a wi re
about four inches long to
terminal #1 of If-4 ,

Solder o ne end of a wire
about f ive inches long to
terminal #1 o f stri p NN.

M ount components on
the new term in al st rips XX
and YY as shown in Fig . 2.
Mount st r ips XX and YY as
show n in Fig . 1 .

Solder the free end of
the 39 pF capacitor to ter
minal #5 of st rip YY.

So lder the free end of
the 15 pF capaci to r con
nected to te rminal #2 of
strip XX to terminal #5 of
strip YY.

Solder the free end o f
the 20k resistor from ter
minal #1 of strip XX to ter
m inal #3 of st rip YY.

Solder the free end of
the 3 pF capacitor from pin
#3 of IF-4 to terminal #1 of
st rip YY.

Solder the free en d of
the 1 m eg resistor (which
was earl ier disconnected
from lug 2 of IF-4) to ter
minal #1 of st rip YY.

Solder the free end of
the wire com ing from ter
minal #1 o f strip NN to ter
minal #1 of stri p XX.

Solder the free end of
the wire from pin #2 of IF-4
to terminal #2 of st r ip Xx.

Check to be sure that all
connec ti ons to st rips XX

"'i .

01 '00 _

no.

" .

st rip PP so that it connec ts
to o ne end o f a lOOk
resistor .

,

Remove the lead end of
the 1 meg resistor con
nec ted to lug #2 of IF-4 and
bend the resistor back out
of the w ay . It will be con
nec ted l ater to a pin on a

...
.7

00 '
"

'"
"

1 ~ 1O

". .J.

pin#1 of term inal st rip NN .
Remo ve a nd d iscard the

100 pF capacitor c o n
nected between lug #2 of
IF-4 and term inal # 3 of st rip
NN (ground ].

Remove the banded end
lead of the diode from lug
#2 of IF-4 and co nnect th is
le a d to lug # 4 of termina l

h r-'
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TO> ..,

,,'
T ".

@ @
~ .. . .
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.. . - ""
, (j) ,0~'!-,-1-'-*--1-''''-,-, R "Of>
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Fig. 3. I-f discrimina tor and fi rs t audio circuitry after modif ication.

The phase modulator is installed in the transmitter section shown in the upper left corner.
Components needed to convert the AM detector to a discriminator are installed in the
upper right compartmen t.
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make t he m odi f icati on in
structio ns eas ier to follow .

Remove the lead be
tween pin #1 of IF·4 and pin
#6 of Vb (no t e: the diode
section of V6 will no lo nger
be used) .

Remove and d iscard the
220k resi stor co nnec ted
between lug # 2 o f IF-4 and
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Fig. 4.

se lector switch) and a four
inch lengt h of wire to pin
#6 of t he new tube socket.

Solde r a 1k resi stor a nd a
.02 uF di sc capacito r com
binat ion to pin # 7 of t he
tube socket.

Solde r a 12-inch lengt h
of wire to pin #4 of t he tube
socket . The free end of this
wi re will be connected
later to pin #4 of V13.

Place a ground lug under
the tube socket mou nting
sc rew and so lder it to pin
#3 o f the socket.

So lde r a fou r-i nc h lengt h
of wire to p in #1 of the
socket.

Assemble com ponents
on terminal st ri p TT as
shown in Fig, 2 and mou nt
the strip adjacent to the
new tube so ck e t (per Fig.
4). Mount terminal strip
WW under the same
mounting sc rew used to
secu re TT and posit ion it as
show n in Fig. 4 .

So lde r t he wi re fro m
tube socket p in #1 to the

10 PI~
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0
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crystal se lector switch and
bend it back out of the
way. It will be connected
aga in later .

Rem o v e t he c rysta l
se lecto r sw itc h and its
mounting bracket. Ne ither
will be use d in th is
modificat ion .

Using a 5/8 " socket
punch, cut a hole in the
chassis in the space that
was formerly occupied by
crysta l socket X'l . Insert
t he tube socket punch
draw-down bol t th roug h
the crysta l socket Xl hol e
tha t is lo cated nearest the
se lecto r switch you just
remo ved .

Mo unt a seven-pin
miniature tube socket and
shield base in the 5/8" hole
next to the filter condenser
can. Position the socket so
that pins 5, 6, and 7 face
the rear ap ron of the
chassis (see Fig. 4).

Solde r t he 100 p F
capacito r le ad (formerly
a tt ac hed t o the crys ta l

o

Using a slug t uning tool ,
adjust the slug nea rest the
top of the IF-4 tra nsformer,
tuning it for maximum
VTVM or S-meter reading .

Push the tuning tool
carefully t hrough the top
slug unt il it engages the
bo ttom slug of IF-4. Slow ly
turn thi s slug in the d irec
tion t ha t gives an increase
in noise output from th e
t ransceive r's s pea ke r.
The re shou ld be a bu il dup
of noise until. suddenly,
the receiver quiets . This
null is very sharp. Adjust
the bottom slug on both
sides of this null until max
imum quiet ing is achieved ,
then carefu lly w it hdraw
the t un ing tool from t he
t ransfo rme r.

Turn th e "spot" switch
off and the noi se shou ld
re app ear. Turni ng t he
" spot" switch on and off
shou ld alte rna te ly quiet
the rece iver and bring up
the noise.

If you can find a strong
two meter FM signal on the
ai r, it may be advan
tageous to use it fo r a lign
men t ins te ad of using the
"spot" signal. Be su re to
t un e th e rece iver for ma x
imu m S-meter read ing or
maximum VTV M reading
before you adj us t the IF-4
s l ug fo r a n u l l ( f u ll
qu iet ing). If you fail to do
t his, maxi mum S-meter
reading and maximum un
distorted audio output will
not occur at the same spot.

If the receiver dial needs
calibration o r fu rther i-f
a lignment, fo llow instru c
tions con ta ined in t he
He ath m anual.

Modifying the Transmitter
As yo u did with t he

rece iver, check to be sure
that the tra nsmitter por
tion of you r HW-20 is
operating properly before
you begin this modifica
tion procedu re .

Remove crystal sockets
Xl thro ugh X4 from the rear
portion of the chass is.

Remo ve th e wire from
the 100 pF ca paci tor at th e

Aligning the Discriminator
To perfo rm t he align

ment , you may use e ither
the receive r's S-meter or
you may use a de vac uum
tube voltmeter (VTVM).
Use of the VTVM is pre
ferred since small in
crements of change may
be more read ily seen d ur
ing a lignment.

If you are us ing a VTVM,
connect its nega t ive lead
(connect the po sitive lead
to the c hass is) t hroug h a
lOOk re sistor to the junc
t ion o f three co m
po nents- the diode, the 1
meg resistor, and the 3 p F
capacitor-at termina l #1
of strip YY . This is the ave
voltage which will be of
negative po la rity and
about o ne to two volts
magnit ude . Noise should
cause t he VTVM to pe ak at
abou t 0.2 vo lts.

If th e tr an sceiver were
pro perl y aligned before the
mod ifi cation project was
begu n, yo u sho u ld not
have t o ad jus t any in
t e rm e d ia t e freque ncy
transformers except IF-4,
which is now the disc rimi
nator transfo rme r. Refe r to
Fig. 3.

Allow abo ut 15 m inu tes
for warm-u p of t he HW-20.
Tune the transm itter d ia l to
a p prox imate ly 147 MH z
and se t the "spot" switc h
to its " on" positi on. With
the ave switch o n and the
"squelch" control set fully
counterclockwise, tu ne the
receive r to the trans mit
ter's frequency . Adjust the
receive r's main tuning con
trol for either maximum
VTVM reading or max
im um S-meter re a ding .
(Note: The rt gai n control
should be set to its max
imum cl ockwise position.)

and YY have been so l
dered.

Caution: Be careful not
to substitute capacitors
larger than 15 pF across the
secondary (pins 1 and 2) of
tra nsformer IF-4, or it will
be imposs ible to tune t he
transformer during align
ment of the d iscr iminator.

10B



0. _ _ 0- _ __ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _

"
./

V' O "OuS' ~ G

--- --- ----------- -- ------- ----GAO.... [T

If'
rI·' 6 Y

:J Y ------------- -- ------- ---- ---M H A SOl OH I ~G H · ,S
T ~ p£ ' '' ' S ,
tO~~ [C1<O~~ 8AO"~ :J

Y.,.,.
"9 /,

/ li
, ,, ,, ,

GRO<J ~O~ ", ,, ,
" '""

~g:
' ., .

./'-," •o • •• ••- ••- ~ _ G_"H

9
-- ,

•p o. S.ortH •- ------ -- --- --- - ---'------- ------,---t:¥

~@
;'

(J '"
r .

, , • • , V,= = D= =
,

l ~"

@ 0 ;'

'"-,

ve

ung ro u nded term inal o f
strip WW . Also solder a 100
pF capacitor from t his
ung rounded te rminal to
pin #8 of V13.

Mount rf choke 120 be
tween the ung rounded lug
of st rip WW and t he to p
terminal of coi l l 11.

Route the 12-inch long
wire from pin #4 o f the new
tube socke t al on g th e
chass is a pron a nd so lde r its
end to pin #4 of V13.

Solde r the lead from pin
#6 of the tube socket to ter
minal #1 of strip TT.

So lde r the free e nd of
the 1k re sistor f .02 uF
capa citor c o m b ina t io n
connected to pin #7 of the
tube socket to terminal #2
(ground) of stri p TT.

So lder the inner con
du ctor of a sma ll shielded
cable o r co ax cab le to ter-

Fig. S.

minal #S of st ri p TT and
so lder the bra ided shie ld to
termina l #2 of TT. Rou te
t his cable thro ug h t he
grommet used to bring the
main harness wiring into
the rf sec t io n of the
transmitter. It will be a
close fit so use an awl
(c a re fu ll y) to ai d yo u r
push ing the shielded cable
through the grommet.

Rem o ve th e brown lead
fro m feedt hrough FT-14 o n
t he a ud io section side (not
the vfo side) of t he feed
thro ugh. This brown lead
comes th rough grommet B
(which is located in the
audio sec t io n) from the
modulation t ransformer.

So lde r one end of a 4.7k,
1 W resistor to termi nal #4
o f the pu sh-p u ll " PA"
switch (see Fig. 5), Solde r a
wire to t hi s same switc h

termina l #4 a nd connect it
to feed through FT·14 from
which the brown lead was
removed .

Solder the brown wire
from the modulation
transformer to the free end
of the 4.7k resistor. Also
so lder the center wire of
the shie lded lead com ing
from the rf sec t ion to thi s
4.7k resistor le ad . So lder
the ca ble's shie ld to the
nea re st ava ilable grou nd
lug.

Insert a 6J6 tube in the
new miniatu re tube so c ket
and slid e a tube shie ld ove r
the tube.

Transmitter Alignment and
Audio Adjustment

Turn t he transce iver on
and al low it to wa rm up fo r
se vera l minutes. Tune the
t ra ns mitte r di al t o 147

MHz . Set t he VTVM to
read a negative dc voltage
on its 15-volt range . Co n
nect the negative probe in
series with a 100k re sistor
to pin #8 of V1 3. The
positive pro be should be
connected to the chass is.

To bette r u nd erstand
th is proced ure , refer to Fig.
6 for the foll owing opera
t ions.

Co nnect the micro phone
to the transce iver and press
its push-to-talk sw itc h . (A n
alterna t ive to thi s step is to
slide the " AM-(W" switc h
to its "CW" po sitio n.)

Ad just the slug in coil
L10 for max imum indica
tio n on t he VTVM.

Release the push-to-tal k
switch (o r slide the " AM
CW" switc h to its /I AM"
posit ion ).

Remove the resisto r and
negative pro be from pin #8
of V13 and attach them to
pin #2 of t he same tube
(V13)_

Activate the mi cro
phone switch (or "AM-(W"
sw itc h) and tune co il L11
fo r maxim um indica t io n o n
the VTVM. Rel ea se the
mik e switch (or " AM-CW"
sw itc h).

Switc h th e VTVM to its
1S-vo lt ac ra nge and attach
the VTVM res istor/p robe
co mbinat io n to terminal #S
of st rip TT (audio line com
ing from t he mod ulation
transformer). Rotate the
modulation level contro l
lo cated o n th e rear skirt o f
the c hass is to it s full y
co unte rcloc kwise position .

Pre ss the microphone
switch, a nd , as you ta lk in a
no rma l voice into t;,e mike,
adva nce th e- mo dul ation
leve l cont ro l cl ock wise un
til yo u get an e ight- to ten
vo lt in dication on t he
VTVM. Unless the t rans
ce ive r was in need of align
ment prior to the modifica
tion , no fu rther adjustment
shou ld now be necessary.
If, however , t ransmitter
a lignment is requ ired , refer
to the HW-20 man ual and
p roceed as di rected .

If ano ther two mete r FM
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Fig. 6. Vfo, modulator , and mul tipl ier circu itry af ter mod ificat io n.

A dose inspection o f the com partment in the upper-left Qua drant sho ws the phase
modula tor tube socket and two term inal strips that were added to modify the Pawnee
transmitter.

encompas ses the great
hun ting ground in the sky.
As you will find when you
recycle your Pawnee. it has
mu ch sc o u t ing to do
before it is ready to be
placed atop it s bu rial
mound and commended to
the care of the Great Sp irits
beyond._

a l00-m ile diameter .
If you have an HW-20

occupying she lf space in
you r shack, d ust it off and
move it into your active
equipment lineup.

Just the name " Pawnee"
conjures up visions of an
American Indian brave
whose territorial domain
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a rr in cent ra l Florida for
seve ra l mo nths a nd has
pro ved to be more tha n
satisfac to ry . Modu lat ion
reports recei ved thus fa r
have been flatte ri ng. The
l Q-Watt output has pro
duced a signal st rong
enough to trigger most
repeaters operating within

rece iver is available, li sten
to you r HW-20 as you
touc h up the modul atio n
contro l to be sure that
overdevianon and distor
tion do not occu r.

Final adjustment of the
modulation level cont rol
can be made o n the ai r as
you a re c hecking t he
transceive r's o pe ration
while talk ing to anot he r
station .

On-the-A ir Operation
It's a simple matter to

set the transmitter's fre
qu ency for simplex opera
tion. You merely beat the
tra nsmitte r sig na l against
the incoming signa l by
using the " spot" switch
and adjust the transmitter
dial to obtain a zero beat.

If you own a frequency
counter, use it to tune the
transmitter frequency to
" b r ing up " a nea rby
repeater. If you don't have
a co unte r. you can get by
very well without it. It's
po ssible to activate most
re peaters merely by tuning
the Pawnee transmitter to
thei r receive freq uencies.
relyi ng so lely on the dial
ca libra tion for hitting the
re peater.

If , afte r yo u "t rip" the
re peate r. yo u rece ive a
report th at yo u are slig htly
off freq uency, adjust the
mai n transm itter knob to
slide up or down the band
to hit the re peater receive
frequency exactly.

A Footnote
With the modification

described above. you can
have a hot t ransceive r tha t
is ca pa ble of worki ng any
of the thousands of two
meter FM repeaters tha t
are now ope rati ng
th roughout the count ry.

The mod ified HW·20 is
pri ma rily a rig to be used in
the shack . But , if you
prefe r to o pe rate mo bile,
the Pawnee's rece iver and
vto are certa in ly stab le
enough to se rve you well in
tha t capaci ty .

Sbep's modif ied Pawnee
has been operated o n the
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You have worked hard for your
money-don't gamble when

you buy that next rig, antenna
or even accessories . Contact C&A where they
have been serving the amateur and commercial
market for almost two decades. C&A can offer you
the best prices plus the assurance that they will be
there to back up your purchase with their staff of
experienced LICENSED technicians and a genuine
desire to add your name to their long list of
satisfied customers.
CAll OR WRITE for all your needs to:

C6A EI.ctronlc Ent.rprls.s
DIstributors of Commercial and Amateur Radio Equipment C8S

Two locations to serve you better:
220105. WilmingtOn Ave., Suite 105 5773 Overland
Corson, CA 90745 Boise, Idaho 83705
(2 13) 834·5868 (208) 377·5274
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James E. Seide! WA6FEI
1066 N. Westside St.
POf ter ville CA 93251

High Seas Adventure
Ham Style

-part I

PhotQ$ by Jule$ Weng lare W6YO
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For Jules wendare W6YO, the Yankee T rader, of the
Windjammer Cruises, Miami Beach, Florida, was home for his
TO-month around-the-world cruise. The Trad er, pictured here
somewhere in the West Indies, stopped at some 53 porn
around the globe on her 30,(}()()..miJe search for adventure to
strange and exotic porn of call. For Jules, it could be called a
worldwide DXpedition.
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T o embark on a 10
mon th around-the-world

cru ise to strange and exotic
ports of ca ll is true adventure
in itself. But if you ta ke
ama te ur radio and put the
two toge ther, you h ave the
greatest sea experience and
persona l search for adve nture
ever possible. for one ham ,
thi s rare opportu ni ty is no
longer a drea m.

Jules wcnglarc W6YO se t
sail on February 15, 1977,
fro m Free port in t he
Bahamas aboard the Yankee
Trader to chase adven ture,
explore the wonders of the
world, and operate amate ur
r a di o fr o m the fo u r
corners of the globe. This
voyage visited the ports and
cou ntries of Haiti, Balbo a,
C.Z., Ecuador , Galapagos,
Tahit i, Fiji, and American
Samoa, with several stops in
between. The Trader also
doc ked at Singapore, Mada
gascar, and South Africa,
some fifty-three ports in all,
before the cruise headed back
to the Bahamas and Jules
took a flight home to Cali
fornia.

Jules met many an ama
teur radio operator on a face
to-face basis during this trip.
One of those was Father Dave
Reddy CEljlAE on Easter
Island . If you have read
"Pitcairn Island - an inside

look at VR6TC," which I
wrote for the March, 1977,
issue of 73, you'll know all
about To m Christian, a direct
d e sce n d a n t of Fle tcher
Christian of IIMS Bounty
fame. Jules spent almost two
days on Pi tcairn with lorn
and his family.

I may be a ham and I Oldy
be a writer, but I '01 nut d

magician. So, before I go anv
further and you begi n tc
wonder how I have come up
with so much de tail about
thi s tr ip, l'lllct the cat out uf
the bag - right here.

Jules and I know eac h
other, personally , and we
made prio r arrangements for
the writing of this article. I
made severa l con tacts with
h im as W6YO / MM and re
ceived several of his letters
from d ifferent ports, but the
mai n system for information
has been through cassette
tapes he made of the trip at
intervals along the way. These
have given me more inter
esting material than I can
possibly use here. It took
over eighty hours to tran
scribe twenty-five 9O-minute
tapes and eight hours to view
and edit photos from thirty
boxes of color slides. The
results are what you will read
here. I only wish that everv
o ne could have had the
cha nce to hear the trip as I



The Trader as she journeys through one o f the many locks in
the Panama Canol. There ore six locks that either raise or lower
a ship os it travels nearly 50 miles in 10 hours from the
A tlantic Ocean to the Pacific. Jules stated, "It was on
interesting and scenic trip. "

This is Trans World Radio, a religious shortwave broadcast
station on Bonaire Island. Jules's interest in broadcasting is
due to his association with the Voice of America in Delano,
Cali fornia. He was em ployed at the VOA prior to his
retirement Jules spent many hours at TWR viewing the
transmitter setup.

f lcation a nd repairs. They had
planned on doi ng this later in
Si ngapore but decided to sto p
here instead. The workers
here arc welded dozens of
zinc plates to the ship's hull
to preve nt electrolysis from
eati ng holes in her.

When the ship arrived
here, Jules had made 140
contac ts wit h all co ntinen ts,
eight long-path co ntacts into
VK and ZL land, and some
thi r ty phone patches for
passengers aboard ship. Since
he couldn't operate in port,
he spe nt a lot of t ime work
ing on th e an tenna system.

activate YV~AB. It was some
e xperience for me," Ju les
wrote, "sailing th ere and back
f or o ne week from St.
Tho mas in the Virgin Islands
where Dick KV4 AA was
d irecting the Yasme original
operation s."

After almost a th ousand
miles of sailing across the
Caribbean Sea, the Trader
d ro pped anchor at Fort-de
France, Martinique, next to
the Yankee Clipper, another
Wi n d ja mm er cruise sh ip.
With in a sho rt time, the
Trader was placed in drydock
for sta ndard procedure cer t i-

body. Of cou rse," Jules men
tioned, "he had d runk some
pote nt alcohol before per
forming. From our inside-th e
ring view, we cou ld reall y
smelt it"

The ship sailed on Mon
d ay, the 21st, to Port- au
Prince, the capital of Hait i.
Upon arri val, Jules mentioned
seeing two 400-foot towers
which he believes were part
of the U.S. Marine station of
long ago. Th e antenna was of
the cage type and th e end
i n s u l a t o r ne a r th e
grou nd was abou t seven or
eight feet long with co ro na
rin gs eigh teen inches in
d iameter. Jules said he used
to wor k HH7C of the Marines
here in the 30s and relayed
messages to his home in
Pennsylvan ia.

Jules viewed the Presl
d en t 's Palace, downtown,
where there bristled the latest
loo king towers and antenn as
of an elaborate communica
tions system. The government
b u il d ings were very im
pressive - all white with gold
domes.

Since U.S. ham s can't
o perate amateur radio 10

most fore ign ports, Jules
a lwa ys welco med getti ng
back to sea. Whit e en route to
Martini que Island, it was
radio t ime, again. He wor ked
Archie K41BO in Miam i,
where he had stayed a couple
of weeks before this trip
began. He also worked VK
land and two Israeli stations
a long with some stateside
contacts. It 's amazing what a
simple dipole can rea lly do.

Jules made contact with
Austin VP2DA j . " He spo ke
perfect English," jules stated.
"There were fi ve visitors in
the ca bin and Austin really
did an excellent job o f de
sc ri b ing the island of
Dominica. The QSO lasted
over an hour."

The Trader sailed "abou t
twelve to fifteen miles north
of Aves Island, a tiny island
about 300 by 50 yards and
eight feet high, where, in
August o f 1958, I, along with
Danny Wei I of the fam ous
Yasme DXpedition and two
YV hams stayed o ne week to

have. It was most enjoyable.
With a 15 and 2(). meter

dipole anten na at about 100
feet , a heavy-du ty battery
and charger for emergency
power, his Swan 350 , an
Atlas 210X - on loan cour
tesy of the Atlas people in
Oceanside CA - and every
thing set up in cabin 25,
stern, por tslde, jules and th e
Yankee Trader were sailing en
route to their fi rst port o f call
- Cape Haitien, Haiti, West
Indies.

jules's fi rs t co ntact at sea
as W6YO/MM was with a
French station. He said he
worked both Australi a and
New Zealand o n long path ; he
also worked South Africa. He
said he made contact with an
o perator aboard a cru ise ship
from England th at had just
left New Cal edonia o n her
way to Fiji with 1300 passen
gers and a crew of 800. Tha t 's
a lot more th an the 50
passengers aboard the Trader.

When the ship arrived at
the rugged north -cen tral coast
of Hait i, it was in a dr izzling
rain, and Jules didn't get to
take the sigh t-seeing tou rs he
had plan ned. However, he did
get . to go to an Ame rican
religious broadcast stat io n,
4 VEH. The transmitters there
were the old vi ntage type and
air cooled. The station has a
combined power ou tpu t of
27,000 Watts. One of the
antennas was a two-element
trl -ba nd quad up abou t
seventy-fi ve fee t , fed directly
with large coax .

"Cape Haltlen," Jules
wrote, "is where Christopher
Columbus, in the year 1492,
made a landing and lost his
flagship, Santa Moria. The
crew rema ined ashore, and,
when Columbus came back
the fo llowing year to pic k
them up, there was no sign of
their existenc e. Th is was
when th e Ind ians were
cannibalist ic."

ju les did get to see some
of the ci ty, and on the last
evening in port he took in a
voodoo dance. "The per
former danced arou nd o n
broken glass bottles, fire
ashes, and set torches of
flame against his head and
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Father Dave Reddy CEtpAE on Easler Island. Father Dave (as
he prefers to be called) is a member of the A' Operator's Club
and the holder of the Eagle Scou t A ward. He is world
renowned and sought after as a ham operator, Father Dave is
the pastor of Santa Cruz Church on Easter Island.

Jules had previously made
up everything for a rotatable
two-element quad, bu t it
did n't get installed. It rai ned
too much and he didn't li ke
the idea of hanging from a
bosun's chair fo r such a diffi
cult insta llation. He d id, how
ever, put up an antenna on
top of the 135-foOI foremast
- a touchy situation at that
height swinging fro m that
bosun's chai r. He said there
were two con fid ent peop le
handling the control ropes
fro m the bottom. Jules said,
"It was an exhausting job to
install the antenna, connec
tions, and coax."

After a week in port, the
ship set sail for Bequ ia, a
small British islan d. He re
ported seeing several beaut t
fu l sailing yachts here in the
harbor from all over the
world. And, for me first time
in ten years, he went snorkel
ing. "The visibility wasn't too
good," Jules said. "T he view
under wate r was a little dis
appo inting."

It ra ined the fol lowing
day, and he didn't go any
place. He did report meet ing
a retired California school
teacher who was o n a scholar
ship tour. She was a ham but
didn't me ntion th e call. The
rig she had with her had gone
out, so Jules took some
messages and later relayed
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them back to relatives in the
Sta tes advising them that
everything was alright and she
was try ing to get th e equ ip
men t repaired.

The stops a t so me of the
por ts visited were of sho rt
d u ration and very little
occurred in Jules's reporting.
After leaving Bequia, he
handled some phone patches
and did some remodeling of
the equipment shelves.

There are double bunks in
cab in 25. Ju les slept on the
bottom and used the upper as
a storage area for some extra
gear and baggage. He bought
a small folding chair in
F lor ida to use at his operati ng
table. He said the sma ll
trickl e ba ttery charger wasn 't
keep in g the battery up
enough . To make matters
worse, the alarm cloc k he
bought for the trip lasted two
days.

Bonaire is about 150 miles
off the coast of Ve nezue la,
slightly northwest of Caracas.
Thi s was the last sto p for the
Trader before head ing for the
Canal Zo ne. While eati ng
lunch here aboard ship, Jules
had a visit from an engineer
and his two sons fro m Trans
World Radio, a religious
sho rtwave sta t ion o n the
island. The engineer was
Chuc k PJ4CR. Th ey were
given a tour of the ship and

the rad io shack. A little later,
two more hams and their
fam il ies came aboard and re
ceived the guided tou r.

Jul es took a tour, also. His
went to Trans World Radio.
He said it was qui te impres
sive with its 55().foo t towers
with changeable direction
capability. The full power
capacity of the station is 3
megawatts. They rewi nd their
o wn transfor mers here, as it's
cheaper tha n buyi ng new
o nes. They al so have their
own r iggers who climb these
h uge to wers every week,
apparently for inspection.
Jules said he spent a great
deal of time at the station.

Jules's fascina t ion with
broadcast stat ions is a ttrib
uted to his associa tio n with
the Voice of America in
Delano, California . He was
employed there for about
nine years before retiring in
December of 1976. I took a
tou r of that station and can
say that it was fascin at ing to
see the setu p for each individ
ual transm itter and the anten
na systems used. Modulat io n
transformers that stood six
fee t tall, tubes that were
rated at 100,000 Watts, and
miles of copper tubing for the
antenna transmission li nes. It
is a lso of inte res t that abou t
half the employees at the
VOA are hams.

A her I caving Bonaire,
Jules handled several phone
patches for some of the pas
sengers. " Fo r one person, I
made six di ffe rent efforts at
six di fferent loca t ions with
out any answer by p ho ne. It
was disappo in t ing that he
coul dn 't find anyone at home
for those numbers."

Jules had been at sea for
one month now as they
head ed fo r Cristoba l, Canal
Zone. He worked Hal KZ5HP
and told him th at the Trader
would be arriv ing in severa l
hours. Wh en it did arrive, he
met Hal and his XYL, Norma.

Jules went to the U. S. post
office and made arrange ments
to pick u p mail for Pitcairn
Istand. Amon th before,
another ship had picked up
over two do zen bags for the
island. This time there were

o nly two - about fifty
pou nds. In addition to this
mail, the Trader had some
freigh t aboard for Pitcairn .

Before the Trader sailed
through the Canal itself, Jules
too k a train ride along the
Panama Canal and through
the jungle. He stopped at
For t Clayton for a visit but
gave no details.

While going through th e
Panam a Canal, t he passengers,
and any person wi thin severa l
miles, received qui te an enter
tain ing surprise. Jules men
tioned that four or five (,130
planes dropped hundreds of
paratroopers from their
bellies. The sky was filled
with descending white para
chutes. It was a very unu sual
tr eat.

Afte r going through the
three stages of Gatun Locks,
the ship had been elevated to
Gatun Lake, 85 feet above
sea level. About thirty miles
across the lake, Pedro Migu al
and two Miraflo res Locks
lowered the Trader back
down to sea level. The tr ip
from the Atlantic to the
Pacific Ocean took about 10
hours. Jules stated, "It was an
interesting and scenic trip."

When the Trader docked
at Balboa, C.Z., some of the
passengers had a desire for 
ice cream? Yes, homemade
ice cream. They pooled some
money and - you guessed it
- Jules was elected to go
after the ingredients.

He said he couldn't loca te
case lo ts of powdered milk so
he bou ght six large boxes of
KLIM (K LI M is milk spelled
bac kwards). He said he reo
members buying KLIM in
Turkey back in the 1940s. He
also bought some pure
Hershey chocolate fo r the
topping alo ng with the re
maining ingredien ts and two
ice cream mixers. It took a
cou ple of hour s to loca te all
the items needed, and the
taxi bill alo ne came to $12
About 10 pm that nigh t,
a boa rd t he Troder, the
passen gers ate homemade ice
cream. "I t was a little bi t
soft," Jules commented, "bu t
good."

While in por t, Jul es did



Get into "220" Moblle
the Easy Way with Midland

Midland has a pair of proven performers. crystal controlled or
P.L.L synthesized •. . both designed to be easy on the pocketbook

To start with, here's Midland's Model 13-509. frequencies between 220 and 225 MHz. with a
It's a compact, rugged mobile with capacity 5 KHz shift up giving 500 more . .. and 4
for 12 crystal-controlled channels. The ~509" offsets are available for repeater use. The re-
transmits with lO-watt or l-watt output.fts re- ceiver has a multiple FET front end with
ceiver has a dual gate MOS FET front end monolithic crystal and ceramic filters. The
with hi-Q resonator and ceramic filters. There transmitter switches for 20-watt. la-watt or
are SWR and polarity protection circuits, 2-watt output With automatic SWR and polar-
internal DC filtering and electronic switching. ity protection, internal DC filtering, electron ic
With its j ack fo r optional tone burst and dis- switching and a jack for tone burst and dis-
crim inator meter, the "509" has even been criminator meter, the "513n is a very desirable
the basis for many repeaters. "220n mobile , .. or base.

Midland's choice alternative in "220" is P.LL Pair either of Midland's "220" mobiles with
synthesized Model 13-513. Here's advanced Midland's trunk/roof mount or magnet mount
design with modular construction and digital antennas (Models 18-950 and 18-951) fo r
frequency readout It's programmed for 500 top-notch performance on the band.

((liT ')))..... 0 LAN 0 '
~..INT ERNATIC>NAL

For more about Midland "220" Mobile, write: Midland Amateur,
P.O. Box 1903. Kansas City, Missouri 64141
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Jules Wenglore W6YO and Father Dave Reddy CEf1AE
standing beside one of nearly a thousand solid rock carvings on
Easter Island. Although some of these stone head carvings are
nearly 50 feet high, the average is about like this one - 20 feet
ta/l.

some more antenna work. He
cut down one antenna and
put up another one for 15
meters at the 135-foot height
He was up there for almo...t
three hours. The next day, he
went up for another three
hours to complete the in
... tallation. The first 15 meter
a nte n na didn't want to
cooperate on the swr. No
matter what he di d to it, the
swr wouldn't come down
below a 5 to 1 reading. He
said the steel ship must have
something to do with the
problem. On 20, the swr is 1
to 1.2and real hot.

Before the ship left, he
met Ernst KZ5EK, a doctor
who works for the U.s.
Public Health Service. Jules
went to his home, met his
XY L, and saw the ham room.

After leaving Balboa, Jules
made his first 15 meter con
tact of the trip. He was
tuning up the rig when John
W6UZ broke in and said, " Is
that you, Jul es?" John and
Jules are very good friends
and have been meeting on 20
almost every day. John is
with the YOA in Delano.

Later that evening, contact
was made with Bud HC8GI
on Galapagos 1... lan d. Jules
told him that some of the
passengers, including himself,
were go ing to ma ke a spec ial
trip th ere by charter pla ne
fro m Ecuador since the
Trader wa...n't scheduled to
stop at the island. Jules made
several other con tacts, then
ran a few more phone patches.

Apparently it is a custom
to celebrate or have a party
when a ship crosses the
equator. The Trader was no
exception , and it must have
been one of the most excit ing
ti mes Jules had. He was
laughing so hard when he
recorded the details that I
couldn't get enough informa
tion to put down. I do know
that everyone was dressed up
in an unusual fashion and a
couple of the passengers had
mop heads for wigs. Jules
acted as a surgeon and, from
what I understand, was the
life of the whole thing.

Guayaquil (pronounced
Y-Keil), Ecuador, is just
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below the equator and inland
about forty miles. When the
ship arrived, Jules learned
that someone was looking for
him on the pier. It was Ray
HC2J X and his XYL, Helen
HC2HV. After a very nice
conversat ion, the hospital ity
of the...e two amateur radio
ope rato rs was graciously
extended to Jules and seven
other passengers. They all 
how, I don't know - piled
into Ray's car and for the
next two hours were given
the grand tour of the city of
Guayaquil. They went every
place, with a few stops to get
out and stretch their legs.
With four people in the front
and six in the back, I think
some laps must have been a
little tired.

That evening. after the
excursion around town, Ray
and Helen fu rther demon
strated the hospitality so
ofte n found in the ham
fraternity with an invitat ion
to dinner. Jules we nt to their
bcau t iful pe nthouse-type
apartment. "It was absolutely
elaborate," Jul es said, "and
the dinner was exquisite. " He
said it was one of the best
served and mo...t enjoyab le
dinners he had ever eaten.

The Gal apagos island
group i... 650 miles west of
Ecuador and was once known
as the " Enchanted Isles. "
Ga lap ago is, of course,
Spanish for tortoise. The
Galapagos turtles on the
island grow as large as five
hundred pounds. The iguana,
a lizard, sometimes up to four
feet long, i... the most fa n
tastic of all the animals on
this 15 island group. On
Tuesday, March 29, Jules and
several other people left by
plane from Ecuador and,
within two and one half
hours, landed on Santa Cruz
in the Galapagos Islands.

Aboard a 45-foot ketch
called the Suliday, they took
a tour of several of the islands
over the next few days. On
one, Jules said, "Some of the
seals wouldn't let the people
pas... on the path, so everyone
had to go around them. There
were at least 100 seals and
numerous iguanas. A bull seal

held everyone at bay and
even chased some of the
party." [ulcs mentioned that
he was one of the first to get
by the big bull seal and one
of the men that followed
came very close to getting
caught by a pair of unwel
coming Jaws.

Jules descri bed one of the
islands as having pi nk sand.
He said it was almost as fine
as talcum powder. If you got
it in your hair while swim
ming. it was very hard to get
out. On yet another island, he
went snorkeling again . It
must have been the fact that
one could see up to 150 feet
deep that persuaded him to
go. He said everyone else
refused - there were shar ks
in the area. After seeing the
movie JaINS, I wouldn't have
even stuck my big toe in that
water.

Jul es met Rolf HC8WW on
Floreana. Rolf was born there
in the Galapagos Islands. "A
real nice fe llow," Jules said,
" wh o co uld really talk
radio. "

When they arrived at Santa
Cruz, Jules went to the
Darwin Research Statio n. He
visited the pens where some
of the large turtles arc kept.
These tur tles are so big that a
chil d can sit on one of their
backs and take a nice ride.

He met and went to the

home of Forrest HC8 FN and
spent a lot of time wi th him.
Jules mentioned that he had a
very unusual antenna. It was
a three-clement beam, but the
center eleme nt was used for
40 me ters. Jules also met Bud
HCBGI and his XY L, Doris.
He gave Bud 200 feet of coax
that Hal KZ5HP had given
him to deliver.

There was a lot more
activity enjoyed on Galapagos
than what Jules mentioned.
He tried to cover the high
lights of interest without
going into a lot of detail
about everything he did. This
was also true in recording
information at other Troder
ports of call.

When Jules returned to
Ecuador, Ray and Helen were
there to meet him. They
spent several hours aboard
the Trader to see the ship and
visit with him.

During this tape, Jules said
that it 's nice that, when you
meet hams in person, they
turn out like they have been
on the air. On the air, it's
easy to make friends, but, in
person, it's someti mes a dif
ferent thing. So far, everyone
has proven that hams can be
wo nderful people in person,
also .

The Trader set sail from
Ecuador for a l Odav voyage
to Easter Island. Jul es made



Eas ter Island, a 54-square-mile dot of lund where my sterious
goliath monuments stand as silent survivors of a lost culture.
Their distant past has puzzled scientists for generations. The
solid volcanic rock used was provided from the volcano
Raras u. Monuments weighing up to 90 tons were chipped
from soft stone and carried up to 10 miles away wnere they
were placed in various locations.

contact with To m Christian
VR6TC on Pitcairn , and they
talked about h is forthcoming
visit there. While Jules was
recordi ng this, he stated:
"Yesterday I made co ntact
with Father Dave CE0AE.
Oh, I sho uld be loo king for
him now, it's schedule time."
(Click) F ive seco nds later,
Jul es said he made contact
and they talked for quite
some tim e. (The actual time
lapse fro m his schedule with
CE~AE and hi s return to the
recorder was two days.)

Jules said th at he really
had a chance to work a lot of
stations duri ng th is long trip.
The band openings were
tremendous with contacts
into Iran, India, and the
Philippines, to mention a few.
Each day, he would check
into the South Pacifi c MM
Net a nd report the ship's
position. He also ran a lot of
phone patches.

If you wor k a rig long
enough, something is bound
to happen. It did. The power
supply went o ut. Jules said
that the pro blem was in the
bridge rectifier c ircuit and
was quickly repa ired.

Jules was going to do some
more antenna work at sea
while the ship had good
smooth sailing wea ther. He

got up to the 5().foot height
and learned that it was too
rough up there to wor k. He
was being tossed around too
much and had to come down
and wait un til th e ship was in
port. I guess the mast acted
like a bullwhip even th ough
the ship itself was seemingly
smooth.

Th e food aboard the
Trader, Jules says, was very
good. But, with a million
square miles of ocean to fish
in, why no t usc it? One of th e
passengers caught a l Opound
tuna that too k more t han a
half hou r to land. The ship
was sailing at about 11 knots
and the pull was very heavy.
It's a miracle he got it aboard.
"He really worked up a sweat
catching that one," lu tes said.

Jules also men tioned that
some of the passengers saw
dolphins chasi ng a school of
fi ying fish. I would have ell
joyed seeing that myself.

Some 6 ,175 miles into th is
aro und-the-world cru ise, th e
Trader dropped anchor in
Han ga Roa (Coo k Bay),
Easter Island. One of th e f irst
persons Jules met aft er going
a sh ore was Father Dave
Reddy CEME.

Jules visited the ch urch
and then went to Father
Dave's home. That evening,

they went on the air but
made only a few con tac ts.
The rig had developed a few
problems: no drive, no out
put.

The follo wi ng day, lu tes
toured the island and saw
many of the huge stone head
carvings which ancient
Polynesian art isans carved
from volcanic rock. These
purse-lipped statues, number
ing close to a tho usand, are
scattered around the pcrlm
eter o f th e isla nd in shrines.
The tall est figur e is some
where aro und 50 fee t tall; the
average height is about 20
feet. Jules said it was "very
im pressive seei ng these
statues scattere d about th e
fiel ds for miles. It was a sight
to see."

[ ules went right up on lap
of the rim of o ne of the
extinct volcanos with Father
Dave. They also took a d ip in
the ocean dur ing the tour.
Jules mentioned that, while
they were swimming, sand
blew all over his camera on
the beach. He later cleaned it
out but said the shut ter
wo uld Slic k somet imes.
(Unfor tu nately some of h is
p ictu res taken from th is
isl and sto p to other locat io ns
were blank. Th e shu tter still
s t ic ks abo u t every th ird
photo. )

lutes tried to locate th e
problem in Father Dave's rig
bu t had no success. They
went aboard th e Trader and
listened fo r a W6 bu t had no
success on 20 meters. O n 15,
at least a dozen calls were
made for southern California.
Finally, contact was made. A
message was given to the
other operator and a pho ne
call was made. Shortly, word
came back: Th e Alias Com
pa ny here by grants per
mission to leave th e Alias
210X on lo an to Jules with
Father Dave.

When Jules and Fath er
Dave got back on shore, th e
first thi ng th ey d id was get
that rig hoo ked up. It was
hamming time. They made
man y contacts th at after
noon, thanks to Atl as and to
Jules for his co nsideration
and thoughtfulness.

The departure t ime on
Easter Island had arrived, and
the sh ip was bare ly unde r
way when Iules got on the
air. Most of th e co ntacts were
stateside. He worked some
foreign countries and that
evening wor ked Father Dave,
only a few hours after leaving
his home.

Aboard the Trader, there
is a small newsteuer printed
about the various stops the
ship makes called the Trader
Tales. Copies are sen t out by
som e of th e passengers Ii kc
letters. In the one de taili ng
the Easter Island vis it, Jules
wro te the followin g, wi th the
heading "He Who Sta nds Tall
On Easter Island" : "The
myster iou s race wh ich carved
th e hundreds of twenty-foo t
'0 ta lues on Easter bland
loo ked up to their statues.
To dav 's population of 2000
looks up to and depends on
Father Dave Reddy, not only
in religion, but because of his
ham radio station CE0AE,
which is wo rld renowned an d
sought after.

" Fathe r Dave h imself is a
tall , impressive, jovial person
and devoted to his church
work and his ho bby, wh ich
helps keep peopl e on the
island and ama teur rad io
operators around th e world
happy."

Not too long after the
Trader left Easter Island, I
made con tact not o nly with
W6 YO/MM3, but also with
Father Dave CE~AE , both at
the same time. It was one of
those things we would like to
have happen, but it usually
doesn't. This time it did. We
had a very enjoyable three
way OSO.

Iules made contact with
Tom Christian VR6TC on
Pitcairn, th e isl and the ship
was no w heading fo r. They
discussed the weather and the
possibility o f no t being ab le
to stop th ere. If th e sma ll
stor m raging at Pitcairn didn't
subside soo n, th e Trader
might not be abl e to sto p.

In the March artic le about
Pitcairn Island and VR6TC, I
noted that Bounty Bay was
th e o nly entrance and exit
from th e island. It IS, by



world standards, not big
enough to even be ca lled a
bay . A small indentat ion in
the sheer cli ffs has enabled
these people to launch their
longboats and go out to wai t
ing ships. A ship cannot go in.
I f the weather is too severe,
the longboats do no t go out.
Th e Pi tcalmers and the
passengers aboard the Trader
were hoping the weather
would change from bad to
favorable. The Trader was
due to arrive in less than two

day s.
Th e weather did change.

Thi s, t o Jules, would be one
of the most m emorable ex
periences in his life: a f ace-to
face QSO with one of the
most sought-after con tacts in
amate u r r ad io Tom
Christ ian VR6TC, great-great
great-grandson of Fletch er
Christian of HMS Bounty
fame.

Jules not only met Tom,
his wife Betty , and their
family , bu t also the OM of

Pitca irn himself, Andrew
Young VR6AY. He also oper
ated there as W6YO/VR6.
Two day s after leaving the
island, the ship ran into a
severe storm and several hams
combined forces to provide
weather data in order to aid a
change in course.

Later in Tahiti, Cook,
American Samoa, Fi ji , and
even Australia, lu tes met
some more fabulous people in
amateur radio. He even saw
what is possi bl y the world's

largest great circle map. He
also had some thing unusu al
happen to him in the jungle
on Bora Bora.

Due to the t ype of tr ip
Jules was taking, the number
of stops made, and th e adven
tu res wh ich unf olded as each
day passed, you will have to
wait to see and read about
t hese in the next article in
this series. It will be as inter
esti ng as wha t you have al
ready read, perhaps even
more so. •

I MICROWAVE LIBRARY I
With the increase in interest

in microwave communications
(MWC), J sugges t that a
microwave communications in
format ion exchange should be
started to collect and crstr t
bute MWC informat ion.

For those persons who are
interested in the exchange, I
wil l send a list of avai lab le ar
ti cles and the names and ad-

Man, it finally came! i re
ce ived the July issue of 73 and
was intrigued by all t hose let
ters against WA4WDL's art icle
in regard to hamming on the
police radar frequencies. I was
not upset by any of them.

When the 55 mph speed l im it
went into ettect. no one asked
the public- it was just done.
When those who knew sent our
young to die in places they
couldn' t pronounce, it was just
done! And so now we get
radar. Under the guise of pro
tecting us from ourselves, we
get irrad iated from those who
protect.

SKIN DISEASE1"--__1
Conrinued on I»gte 160

I am wr it ing this lett er to pro-

began to notice that when the
hams had a prob lem, almost
without fa il the League would
turn its back on the ham (i.e., a
ham involved wit h the FCC and
one of his neighbors in a TVI
battle). After awhi le, it became
evident that the League was
glad to take our money and
forget us. Unfortunately. I
guess this is a lesson in li fe
that most new hams must
learn for themselves.

The fact that they sold us
out at the 1971 ITU. as they
probably will next year, and
now the " bl ac km ai l" o r
whatever, should be enough to
wake up even the staunchest
supporter of the ARAl. It is
perfectly OK for the AAAL to
spend hundreds of thou sands
of do llars for that pretty new
Headquarters Building so that
the honchos can be comfy. but
t hen the League cries that it is
too poor to support some of
our more prominent hams for
trips abroad to try and save us
at the 1979 ITU. Newcomers
should search th e record
books and find the last time
that the AAAL did something
really substantial for the ham
community.

Wayne, I apo log ize for the
years that I branded you a
radical, and now I want to
thank you for being honest
enough to te ll us what the
League does when they get
behind cl osed doors. I hope
that in time WD4BFD and
others l ike him will realize that
al l we get from the AAAL is a
con job, and a tighter fitting
noose wit h each passing ITU.
Personally, I th ink the noose
they have us wear ing now is ex
actly 237,247.27 MHz too ti ght.

Dave Allen W841AG
APO New York

THE AWAKENINGI
I read with great interest the

letter from WD4BFD in the
June issue of 73, and it brought
back more memories about my
early days as a ham than I care
to remember. I got my Novice
license about 12 years ago as a
young teenager, back when it
was fash ionable to be loyal to
the ARAl. I cursed you li ke the
Red Baron and branded you a
" radical ," Wayne, because of
your constant criticism of the
beloved ARRl. At the t ime, I
wouldn 't even buy 73 MagaZine
be cause o f your att itude
towards the ARRl. As the
years passed on, though, I

dresses of the persons who
have wr itten art icles and are in
terested in MWC. This list can
be had for an SASE and wi ll be
updated every two months. If
you wish to have the ust sent to
you for , say, the next 10
months, just send along 5
SASEs. Then I will notify you
when your SASEs are about to
run out.

I will also compile a library
of MWC data that you, the
users of th is service, will help
compile. You can lind the info r
mat ion in books, magazines,
and newspapers. If you wish to
send in information that you
lind, send a good photocopy
that can be photocopied at a
later time for others.

The price of photocopying
will be 15¢ for one page or two
for a quarter. The price of the
articles will be Included in the
update list which wi ll be sent
every two months.

Be sure to include an SASE if
you want a reply and if you
want to get further updated
lists. Don't forget to include as
many SASEs as you want. Do
not forget to send any MWC
data that you may have.

Garold C. Casler
RR 111

Chatfield MN 55923

•

•

. '

•

,
....; .

, ,
•-.,•

How naive most of those let
ters sound when reread with an
open mind. If we were to suq
gest righting a (by vote) wrong ,
then it could be done. Bemern
ber we tried that during Viet
nam . We elected our hero, and
more died. Now he is taking
credit. We did that twice!

Corporations use the law to
break the law; the FCC
changed CB rules because the
law was broken so frequently.
Changing the law sometimes
requi res breaking the law, but
rights of property and person
prevai l. We should all be a bit
perturbed at our status as
sheep off to slaughter.

Independent thinking is
dangerous. It makes those who
can't think that way nervous. It
becomes a threat. Thanks,
Wayne. At times I get disap
pointed in 73, but then again
we en have our ups and dow ns.
Encouraging it is to see more
than just the shirt and tie
ph ilosophy, for the world ain't
just so, and baby, neither is
ham radio.

Jozef Boniakowskl WB2MIC
Neptune NJ
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keel. The l ineup of let ters tarn
basting you for publ iSh ing
materials related to l lghtlng
fi re with fire is a disp lay of
distorted sett- rtcht ecue in
dignation, and your very will·
ingness to publish these let
ters shows your liberality even
better than it exposes the
dangerous mentalities of the
writers.

Let me close by conqratv
lating you not only on the l ine
publication you issue, but also
on your exerci se of the finest
principles of Journalism in a
free soc iety. Many limes the
best journalism is that whi ch
most peopl e would turn their
eyes from , but we've got to
keep alit if we're to have hope
for our society .

Harry Church WIIKXP
Dickinson NO

'rom page 58
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Who was it that said "There's nothing new under the sun?" He was wrong! There now is a generation of truly
new concepts in Ham Transceivers. Any one of the rigs shown here has features and performance that never
before were available. Regardless of what transceiver you currently own, we contend that replacement with any
one of these three will increase your station performance. Each of the three has unique features. The only
question is " w hich best suits your personal operating requirements?" Let us help you decidel

DRAKETR-7

YAESU FT-901

II
I(OM 1(-701

Drakes "7 SYSTEM" incorporates more innovative technical advances
than any productwe have seen in manyyears, Receiver dynamic range
exceeds that of all others. Ifyour OTH is in K\}j alleyyou "1I experience a
substantial relief from overload. If you've worried about changes in our
bands after the WARC assemblage-the TR-7 can dispel! your fears
because It accommodates any future possible band relocations and
new allocations. The frequency stability of Drakes "full-synthesis' and
the large brilliant digital display add to the delight of any TR-7 owner.
Space here is inadequate to define the numerous design and
operational features of this superb transceiver. Call us for descriptive
literature; better yet drop by and try one in our demonstration room.

You'll discover--as we have-that Drake has created a real winner.
One that the others will be hard pressed to equal for years to come.
And if you prefer to operate with "separates" the forthcoming R7
Receiver gives you the performance of "twins" pius the convenience of
a full performance transceiver for traveling or in the mobile.

YAESU's FT901 system. If you're looking for a transceiver that not only
outperforms others on any band from 160 through 10 meters but also
has a single matching accessory to conveniently and efficiently cover 6,
2 and 3/4 meter bands, the 901 is itl Even if the VHF and UHF
transverter doesn't interest you now. it surely will as OSCAR satellites
become the way of life in the next few years. Of all the transceivers
we've tested {both on the air and in the lab) none offers the superb
control of receiver selectivity offered by YAESUs variable Selectivity and
Notch Filter. And if you work CVI. the Tuneable Audio filter will delight
you. Nor have we found another Speech Processor system that sounds
as good w hile doing so much for signal punch as that on the 901 .Add
to this such features as a built in keyer plus both FM and AM detectors.
Watch for a gigantic increase in membership in the Fox Tango Club
w hen the gang discovers this great new transceiver.

Watch for YAESUs new matching SCOPE with "paroremc" display
and the new synthesized external VFO accessories.

ICOMs le "701 has to rank very high on our list of best available
transceivers. Most of its great features aren't immediately apparent
when you first take it out of the box. In fact after you operate it for a
week youu still be finding new things to like about this all solid state,
sophisticated unit The operating flexibility provided by the dual VFO
feature appeals to everyone here at Clegg. Its the first uni t that makes
no compromise as a fixed station and yet so conveniently mounts in
virtually any compact mobile. Ifyou hop from band to band--or chase
OX around any single band you'll love its frequency agility and large
bright frequency display.

Also available is the matching 1(-211 with aU mode coverage of 2
meters.

Whatever your needs in Transceivers, Amplifiers, Antennas, Keyers. Station Accessories, etc, call Clegg Toll Free
1-1800)-233-0250; in Pennsylvania cali coliect-717-299-7221
or write today for our latest catalogl

Communications Corp. C3
1911 Old Homestead lane
Greenfield Industrial Park East
lancaster, PA 17601
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Don Morar W3QVZ
3663 H ipsley M iff Road
Woodbine MD 2f797

Build A Better Beeper

- variable time-interval generator

Awhil e back , a fr iend of
m in e requeste d a

scheme fo r putti ng beeps
(time marks) on magnetic
tape . He wan ted beeps of 1
second,S seconds, and 10

seco nds, adj ustab le in
duration from 25 mill i
seconds to 50 milliseconds.
He a lso wished to have
control of th e beep pitch.
He wa nted a timing ac-

curacy of .05%. It loo ked
like so me TTL counters
lock ed to t he 60 Hz power
line and a few 555 t ime r ICs
would do the tr ick.

To reduce the comp lexi-

-evcc

t y of t he sc he me
somewhat, we sett led on a
variable beep -p itc h
sche me common to a ll
th ree beeps, but wit h in
dependent cont rol of each
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Fig. 1. "Ri, Rg, and Rh control beep duration.
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Why Buy The C·1l8?

• Compact - can be slipped in pocket or purse

• 6 channels but affords 18 channels transmit with unique
offset switch which produces transmit offset of
+600 kHz,

• Requires only one crystal for each channel

• BNC antenna connector

• Rubber flex antenna at no additional charge

• LED status lights indicate channel busy and RF output

• 1+ Watts output

Both the C-ll8 and l46A...

•
Standard Communications
offers you a choice of 2 meter
handheld radios in either the
pocket sized C-ll8 or the.
professional sized l46A.

· .. Are ready to operate on 146.94 simplex and 34/94
repeat

· .. Have excellent sensitivity and selectivity characteristics

I · · · · · · · · · · · · · · · · · · · · · · ,S'8

I Attn: Advertising Manager I
I Standard Communications Corp. II
I P .O . Box 92151
I Los Angeles, CA 90009 I
I I
• Gentlemen: •
I Please send me additional information on •

I 0 C·1I8 2 meter I Watt FM Handheld Rad io I
• 0 146-A 2 Watt VHF Handheld Radio I
I I
I I
• Name •

I I
• Address •

I I
I City State Zip C •
I I
I •••••••••••••••••••••••
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146A

Standard
Communications

C-1 18

Why Buy The 146A?

• More room means larger battery capacity

• Larger case affords greater audio fidelity

• Room for tone options

• Provisions for remote speaker mic

• Full size telescoping antenna is standard
feature

• 5 channels

• Meter for RF and signal strength

• 2 + Watts output



of the t hree beep pu lse
widths . Fig. 1 depicts t he
overall schematic diagram.
A 12.&-volt ac secondary
winding on T1 supplies
about B volts dc into t he
lM309 H re g u la tor . All
othe r ci rcu it ry is 5 V TTl
components .

The 741 21 Schm itt trig
ge r is dr iven b y t he
parti all y-squared input via
zener D3. The 74121 o ut
p ut triggers the succeedi ng
counters to yield d ivisio ns
of 6. 10. 5, and 2. The
negative-going edges out
of the counters at A, B. and
C, re s p e c t iv e ly , trigger
three 555s connected as
variab le on-time mono
stable multivibra tors. These
adj us tab le on-time gates
a re fed to 3 sect ions of a

7403 NAND gate . The other
inputs of each NAND gate
section are fed from a free
running 555 connected as
an astable multivibrator.
Consequently, wheneve r a
gate pulse appears at the
outpu t of U8, 9. or 10, a
train of pulses supplied by
U6 will a ppear at the
app ro priate 7403 o utputs.

The fourth sec t ion of the
7403 is used to drive a
small 3" speaker to au ral
lv monitor the des ired
beeping channel via S1 .
The desi red level for
driving a tape recorder in
put, monitor amplifier ,
etc., can be adjusted for all
th ree channels via Ra, Rb,
and Rc. Perfbo ard con
st ruct ion was used. as can
be seen in t he accompa ny-

ing photos .
I experienced no critical

layout problems. With the
values for the beep dura
tion shown for U8. 9. and
10, the beep duration
could be varied from a
click to about vi-second
du rat ion. l onger d uration
tim e s fo r th e 5- a nd
10-second beep spacings
cou ld be readil y ac hieved
by incre asing Ct o n UB, U9,
and U10. If independent
pitch cont rol is desi red on
each of the 3 timed out
puts, two additional free
running astebles could be
employed and their out
puts fed to the 7403 NAND
gate te rm inals 4 and 9
separately. Wit h the ti ming
capacitor shown fo r U1,
t he fr eq uen cy was ad-

justable from approximate
ly 200 to 800 Hz. No buffer
was used to isolate the
speaker monitor selector
switch. Therefore. a glitch
(switching) transient will
generate an extra pulse
when switching. A buffer
co u ld be added to
p recl ude this if it is
necessa ry to sw itc h the
moni tor spea ke r w h ile
re cording the timing beeps
onto tape and not generate
glitc hes . The gates from
ICs U8, 9, and 10 could also
be used to drive relays via
suitable current amplifiers,
etc., to provide timed se
quences . If a divider chain
using programmable
dividers we re employed,
any desi red seque nce
cou ld be obta ined .•

Interior view of the unit, showing the perfboard (.1-inch
hole spacing) construction. Sockets were employed for all
ICs except the LM309H regulator. The three verticafly·
mounted (PC board-type) pots on the extreme feft end of
the perfboard are the output level controls, which can be
set to accommodate any high-level audio input, i.e., 100
mV and up. The next three pots to the right are the beeo
duration con trols. The beep-pitcb control is a standard
pot, seen near the top center of the perfboa rd.

•."I.!J '."",n;:"

•

"~C '0 IEC ' IEC

The unit is housed in a 10 x 6 x 3 '/2 .inch Bud minibox,
CU301OA. The center knob determines which sequence,
i.e., 1. 5, or 10 seconds, is heard on the monitor speaker.
Outpu ts on the bottom jacks are simultaneously available.
The line fuse, off-on switch, and pila r light can be seen
across the top portion of the minibox.
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Picka card ... any card
CALL TOLL FREE

I-800-228-4097
Communications Center

443 N 48th Street
lincoln , Nebrosko 68504

In Nebrosko Co il ( 40 2 4 6 6-840 2

I-800-634-6227
CommunicationsCenter

West C5.

1072 N _Rancho Drive
Los Vega s. Nevada 8 9 10 6

In Nevodo Coli ( 70 2 )64 7-3 ' 14
Sale subject to limited supply

•

K.-----
• •

•

J.-----
•

•

Buy a FT·301
digital for
$935 and get a
power supply &
CW 1i Iter f ree!

YAESU
FT-901oM
List $1459
Price too low
to print, call
for quote. ..

~-~6

YAESU
FT-l 01E
List $799
Price too low
to print, call
for quote.

Q.r-----,

•
K.-------,
.I.~

YAESU
FT-7 Mobi l.
List $549
Call for discount
Price ..

'-------' I'

KENWOOD
TS-82OS
List $1099
Call for low
price

KENWOOD
T S-520s
List $739
Our price too
low to print ,
call for it!

KENWOOD
TR 7400
List $399
Call fo r di scount
price

YAESU
FT-227R
List $349
Call for d iscount

price •
~---lOi

10.--------,
•

R4C List $699
Your priceS599
T4XC List $699
Your priceS599

..
L....--..--J2

2.--------,
...
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Gary McClellan
PO Box 2085
La Hahra CA 906J/

DMM Buyer's Guide

- expert tells all

gotten around th is prob
lem. If so, my hat is off to
you!

You m ight stay with a
YO M or VTVM if you do
littl e se rvicing. There 's no
need to spend $50 and up
fo r a DMM to check your
ca r ba ttery and then work
on the transceiver once a
yea r. But many read ers
have proven to me many
times that they really do
build things regularly, and
that means a DMM will be
a powerful asset on the
bench o r in the shack.

What would an article by Cary McClellan be without a
Gary meter? This is the mode/101 and it reads ac volts, dc
volts, and Ohms.

D ig it a l multirneters are
rapidly increasing in

popularity; it seems like
everyone wants one. And
it's for a good reason .
Digital multimeters offer a
lot of advantages . They a re
easy to read , with all data
displayed in large and
easy-to-read numbe rs .
There's no sq uint ing at a
di a l, no inte rpre ting sca les,
and, in short , no guess ing
at a re a din g , D igit a l
mu ltim e ters offer easie r
ope ration, and, in mo st
cases, sett ing the knobs is
easier tha n with a YO M or
VTVM. If you look a t qu al
ity units, you' ll see no zero
or Ohms adj us t to twea k.
Best of a ll, pr ice s a re d ro p
ping, and, if you a re con
side ring repla c ing that sick
YOM o r VTVM, now is the
t ime .

CAR.Y _ ... '0'_

In this a rticle, I am goi ng
to show you some of the
things to look fo r in a
dig ital multimeter and , to
be perfect ly ho ne st, to
avoid I will also defi ne
some of the terms you see
in ads a ll of the time. By
the end of thi s a rt icle, you
should be a lo t bette r
prepared to c hoose a
d igital mu ltimeter to suit
you r pe rsonal needs.

I am a test equ ipme nt
de signer/head of a growing
test eq uipme nt company. I
work with t est eq uipme nt
eve ry day, and I am full y
awa re of the feature s o f
digit al multimeters. So , if
my com me nts help yo u to
m ak e a g oo d di git al
multim et er c hoice, so
m uch the better! A wise
buy ma y easily be worth
t he pri ce o f th a t magazine

... .: - ."...... . .- .., .-

.~ ..

subscription!

Do I Reall y Need a Digital
Multimeterl

Surprisingly, you may
not want o r be able to use a
digital mu lt ime te r (herein
referred to as " DMM"). For
examp le, you may be o n a
limited budget and can
only d ream of ow ning a
DMM. I wou ld guess tha t
the re a re more th an a few
people who fit into t hat
ca tego ry. I will caution you
that DMMs won't d ro p in
pri ce like ca lcu la tors will ,
so d on't wait for a $9.95
DMM b li s ter p a ck ed
o n yo u r fa vorite ra d io
s to re's w all. D ig ita l
mult ime ters conta in pre
c is io n pa rts, s uc h as
resistors and a precision
voltage sou rce . DMMs are
also com p lex a nd t ha t
spells cost . So a $9.95
DMM is a ve ry long way
off! I will ha za rd a guess
that DMMs will be selli ng
fo r about $50 or less with in
the next 10 yea rs, and I
think tha t's realist ic . How
wou ld you like to sit
a round all day and make
0 .1% resistors and ICs for
l ite ra lly pennies? Of
course you wouldn't.

Another problem is that
you could be blind, and it
wo u ld be tough to read a
DM M unde r these ci r
cumstances. But I am su re
that there a re enterprising
radio amateurs who have

Check Your Requirements
The fi rst thing to do

before checking out DMMs
is to take a look at your re
quirements . By that I mean
you try to determine what
tasks you normally do with
a DMM and then ulti
mate ly select a unit that
does the job at least cost.
O n ly you can do this
because your jobs may be
different than the next per
son's. Rel ax; t his should be
easy!

Ask you rse lf, "What do 1
do with my mete rs right
now?" Say you work o n
solid sta te devices. Since
yo u are dealing with low
vo ltage, low-to-m odera te
imped ance c irc u its, you
wo uld wa nt a voltage
ran ge to a t least 20 volts dc
and ac. You would a lso
wa nt resist ance ranges of
at least 1k to 2k minimum
and a maximu m range of at
le a st 2 me gohms. Mos t
DMMs fulfi ll these re
qu irement s eas ily, but it
pays to check. Optionally,
a 0 to 100 mVor 0 to 200
mV full scale dc or ac volts
sc a le would be desirable .
Also, dc/ac current of up to
seve ral Amps would be
nice, but not absolutely
necessary . These are the
minimum requirements for
any DMM you would want
to use . You can do without
the 100-200 mV scale and
current ranges, but get the
rest.

But suppose you are
working with tubes . The re-
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A low-cost 4 h -digit lab muftimeter. Th is is a Data Pre-
cision model and i r offers high accuracy fo r around
$350.00. That 's a bargain in 4 Yl-digit meters!

qu iremen ts above app ly,
plus a few new ones. Yo u
sho uld get a meter wi th at
least a 0 to 1200 vo lt de
(and usually 0 to 750 vo lts
rm s acl sca le to handle any
of the higher vo ltages you
wi ll inevitabl y encounte r.
Su rp r is i ng ly, th ere are
more meters around that
have suc h hi gh sca les , I
know of seve ra l t hat stop
at 200 vo lts full scale.
Avoid these. You will also
want a top resistance scale
of 20 m egohms. Thi s is f or
measuring those gr id leak
resistors and for chec k ing
leak age in paper capac
itors. The vast m ajori t y of
DMMs o n the market have
been set up with these ex
tra ranges, so you w il l have
no probl em s get t i ng a
meter.

Now t hat yo u have a
ge ne ra l id ea of what
vo ltage, resistan ce, an d, if
desired , current ranges you
wan t , you should take a
look at how you are going
to use the DMM . Ask
you rself , " W he re a m I
goi ng to use my DMM ?"
Are you going to use it in
the shac k o r o n the ben ch?
Then get an ac-powe red
benc h m ode l. The resul t
will be a more accurate in
strument with no ba tter ies
to worry about. In battery
ope rated OMMs, the ac
cu racy m ay va ry with ba t
tery voltage . A lso, yo u m ay
have no wa y of knowing if
the batteries are weak and
the readi ngs you get are
.... rong. Play it safe and get
an ac-powered m odel fo r
arou nd t he ho u se . The
slight extra cost is usuall y
offset by better ac curacy,
Ar e yo u go i ng t o b e
wo rk in g away from ac
cowe r. o r d o you need a
n ore com pact DMM? The
cattery unit has to be your
cho ice. Note that so me
nodels are ac/batte ry and
offe r the b est o f b oth
vorlds: battery portability
and ac accu racy . Thi s is a
'ai rlv popular co nf igu ra
io n and you might want to
~o thi s routine . Bu t , if you
.ho ose battery-only opera-

,

tion, try to get a unit wi th a
low battery indicator to
save you the grief of bad
readings ca used by weak
batteries. And alw ays carry
a set of spa re batter ie s. By
the way , the $169 Fluke
model B020 DMM has a
low battery ind ica tor and is
one of the few that do.

Now let 's look at so m e
of the o ther features a
DMM can have t hat ca n be
u sef ul. The number o f
digi ts is importan t. Today,
yo u will se e 3- d ig it
d ispl ay s, wh ich are ca lled
1000 co unt units, 3Vi-d ig it
dis p la ys or 2000 cou nt
uni ts, and 4 'Ii -digit di s
plays o r 20,000 co unt u nits .
And there are 3V4-d igit
displ ay meters which may
be out by the t ime you read
thi s, to co m pl ica te mat
ters. You ca n get up to 6
digits if yo u are w il l ing to
p a y th e pri ce (a b o ut
$8000 !). So which o ne d o
you buy ? Get t he 3Y1-d igit
un it if poss i b le . The
3Vi -d igit unit is a very good
com promise between cost
and perform ance. I st rong
ly urge you to avo id the
3-d ig i t " t oys" o n t he
market. You get more out
of the popular 3V~-d ig it

u n it. Su ppose yo u a re
reading a 15-volt power
su pply. The toy will read
" 15.0" and the 3Vi-d igit
unit will read " 15.00." In
side the case, the elec
tron ics cos t abou t the
sa m e, so th e 3Vi-d igi t
display wins hands down.
Th e larger display units are
for more accura te m ea
surements, and, unless yo u
a r e w ork in g In a
laboratory, you won' t need
the ext ra accuracy o r want
to pa y the higher costs. The
D a t a Pre ci s i on DMM
show n is a 4 Yz -d igit unit,
a n d se lls fo r ar ound
$350.00 . So now yo u know
wha t size d ispl ay to get.

As for t he ty p e o f
display , yo u shou ld look
for easy reading Y1" LEO s,
like on t he Gary M cClellan
and Co . model 101 DMM
kit , o r a liquid crys ta l
display. A v o id gas di s-

c ha rge di spl ay s (bri gh t
o range) because they are
ob sol e sc en t a nd so m e
have problems. M y D ata
Preci sion is on its third set
o f gas d isp lays already . A
word to the wise: I f you are
getting a battery OM M, go
for a liqu id c rysta l d isplay,
Th e battery life will as
tou nd you , as a liqu id
c rys tal displ ay d raws under
seve ra l mi cr o am p s of
power. The drawba ck o f
liquid crysta ls is that they
d o n' t produce ligh t and
they must be il luminated
to be read in d imly li t
places.

Anot he r area to look
over is electr ica l speci f i
cations. But before I get
down to specifi cs, there is
o ne thing you should loo k
for in a DMM and that is
ov erload prote c ti on . I
can't st ress th is too highly,
Thi s is partic ularl y impor
tant if yo u work wi th hi gh
vo ltages. A lot o f manufac
turers of o t he rw ise f ine
meters hide the fac t that
thei r meters aren't over
load prote cted very well.
You w an t a meter that is
protected o n all sca les and
functi ons; if it isn't, you run
th e ri sk of dam aging yo ur
m e t er eve ry tim e you
measure a vo ltage hi gher
than the meter is set to or
apply ing a voltage to i t
whil e the meter is on a
resistan ce range. Look for
over load protecti on, and,
if it isn't mentioned, ask

abo u t it. Do n't fo rge t
ab o u t the re si stan c e
ranges. Th ey are very hard
to protec t. and you w ill pay
hea vil y f or a well pro
tected unit. But t he cost
may be worth i t. The m odel
101 w ill take up to 1 kV
overload on ac/dc vo lts for
very sho rt period s and up
to 30 vo lts o n the bo ttom
resistan ce ran ge for a short
period (higher o n ot her
ran ges). And it is designed
so that relati vel y inexpen
sive par ts fa l l (5¢ resistors)
and ca n be repl aced and
put in to serv ice w it hout
ca l ibra tion. Overlo ad cha r
ac teri sti cs are typica l for
low-cost meters. The cost
of better protecti on is ex
pen sive; t he cost to protec t
O hms better is more t han
the ent ire O hms c irc ui t ry
cost! So the re you are . TV
r epairm en t a ke note
because of the high pul se
vo ltages found in TV sets .
O ne TV test eq uipment
company had to red o its
produ cts b ec au se t hey
were f ailing in TV repair
app l ica t ions.

Let's Look At Specifica
tions

If you have done much
read ing of ads fo r digital
m ultirn et e rs, y ou have
noticed specifi cations and
te rms that are par t icular to
digital multi meters. Let's
lo ok at so m e o f these
t hings in order of impor
tance and define them. The

127



Most kit DMMs have no way of calibration, and the fac
tory may not do calibration. This S34.95 box wilt calibrate
the ranges of most multimeters with little fuss .

first term you will see is
something called " basic
accu racy." This is the best
accuracy spec of the uni t
and it refers to the d c vo lts
fu n ct ion . Us ual ly, t he
range sw itc h is set to the
lowest range of voltage, so
that the meter's voltage at
ten uator is switched out of
ci rcuit. lt is important to
remem be r that basic ac
curacy is the best spec the
meter has. O ther func t ions
use this dc voltmeter, and
their e rrors add to the bas ic
acc uracy. The resul t is that
a ll other accu racy specs
a re worse than the basic
acc uracy . So you wa nt to
get a DMM with the best
bas ic acc uracy you can.
Cood ones ru n about
0 .05% to 0 .5% and you
must avoid units above
05% .

Say you a re re a d ing
15.00 volts on a 3%-digit
meter. The re adi ng can
va ry from 14.92 to 15.08
vo lts and be o n the edge o f
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the specs. As a resu lt , the
fa rthest digi t does n't mean
a great deal - t he total
cha nge is 0.16 vo lts. You
might as well cove r up that
last digit with a piece of
ta pe . Don't buy anythi ng
above 0 .5% basic ac
cu racy; you ' re wasti ng
money. Be sides, the tech
nology for about 0 ,05% to
0 .3% basic accuracy is
cheap and readily avail
able; you do n't have to put
up with less.

Anot her s pecific atio n
t ha t yo u sho u ld be in
te res ted in is the ac ac
cu rac y . Thi s s pec w ill
a lways be much greater
t han the basic accu racy,
and a good DMM will have
an ac acc uracy of 0.3% to
1 % . The reason the re is
more e rror here is that con
verting the ac input signal
to be measu red to de and
then reading out on a de
vo ltmeter (bas ic acc uracy
app lies herel ) int roduces a
lo t of inaccuracy. If yo u

want very high acc uracy,
you wi ll pay a bund le fo r it;
good ac accu racy doesn't
come easy. Did you know
that some 5 % -digit DMMs
(about S6k to S8k each)
have an accuracy of only
0 .07% to 0.1%? It 's tough
for the big guys, too .

As fa r as you're con
ce rned, 0.5% ac acc uracy
will be more than suff i
cien t; t his level offers a
good compro mise between
pr ic e and p erfo rm a nce .
The problem is that , when
you read the ads or data
sheet fo r DMMs, the ac ac
cu racy is nowhere to be
found . If that's the case,
ask1This spec is important,
bu t, unfortuna tely, a lot of
low-cost DMM ma nufac
t urers "hide" their data
because t hey thin k it wi ll
sca re off custome rs. They
could be right. I bu ilt a
DMM kit several years ago
that seemed to have te r
rif ic accuracy o n de volts
and Ohms. But, in the fine
print, the ac accuracy was
2% .

You should be con
cerned about frequency
re s po nse ; spec ifications
for most DMMs a re de
rived usi ng a 60 Hz input.
O t he r fr equen c ie s ca n
cause t rouble . Yo u shou ld
know tha t virtua lly all low
cost DMMs are low fidelity
in thei r respo nse character
istics . Some a re only good
to about 1 kHz . Check with
the manufactu rer if you
want more data on fre
quency response. For the
most part, if you do wide
range testing, you'll want
to stick wit h the analog
vo lt mete r . DMM s just
don't have wid e freq ue ncy
responses ye t, and t hat in
cl udes some very ex pen
sive uni ts. Pe rsona lly , I use
ou r mode l 101 DMM to
measure signals in the 30
Hz to 5 kHz range and then
switch to a Hewlett 
Packard 400H analog
voltmeter to read out to 4
MHz .

The O hms specification
should be of interest to
you . Good ohmmeter sec-

tlo ns run from 0.05% to
about 0 .5% , and anyt hing
above this is so bad that
comment is unnecessary .
The high spots of Ohms
specifications are the ac
curacy Ieasv to get in pro
pe rly designed units) ,
overload protectio n, and
the number of ranges. As
for ove rload protect ion, t ry
to get it. O ne o ld dodge is
to pu t a sepa rate jack on
the me ter for Ohms. It
works, but a lo t of lead
sw itc h ing is nec essary .
That is the simplest . In
stead, get an ohmmeter
with at least protection to
12 volts and higher. This
isn't great, but it is better
than no th ing; reme m ber
that I said how d ifficult
O hms a re to pro tect. Bet
te r protec tion is comi ng
someday. As for sca les, you
want to read down to at
least one Ohm acc urately,
so the lowest sca le you get
should be R x 2k o r so. For
the top scale, you want at
least R x 2 megs. with R x 20
megs being preferable.
This means 5 scales or so of
re sistance, and you will be
ab le to measure from 1
Ohm to 20 megohms wit h
ease.

The final spec ifica tions
you shou ld be concerned
abou t are for any cu rre nt
range s yo u w ish. Most
meters offer ac current and
de current , and the ac
cu racies you get a re deter
mined by the ac accuracy
plus the current shunt
resistor tolerance (ac cur
rent) or basic accu racy
plus curre nt s h unt
to lerance (dc current) . Ac
cu racies of 1% to 2% are
typ ical here , and yo u can
go up to 5% or 10% . The
rea son accu racy is so tert i
ble is the shu nt resistors
To keep costs down, non
p reci sion re s ist o r s are
often used here. Speciflca
tions in this area are usual
Iy a disaster, and , in fact ,
we left out the current
fu nc tions on the mode l 101
DMM because of this
Also, the cost of prec tslor
res istors is high, a dec idec
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tra cos t. Gary M cCle l lan
and Co. plans to offer a
$100 auto ra nging DMM,
the m o d el 102, and it
shou ld be out by the t ime
you read th is. However, if
you have a certa in amount
to spend, always spend it
on accuracy and not on
speci al f eatures if you can.

There are a lot of op-

drawback to accurate cur
ren t measurement at this
t ime. If you rea lly w ant
cu r rent ra nges on you r
meter, you' ll find them, but
beware of any ac curacy
cl aims. It's better to save
money by using your ow n
external shunts f o r current
measurements.

One more t hing w hil e I
am on current measure
ments: Some meters have a
two-vol t d rop to read full
scale c urrent Ie.g.. 200 mA,
2 A mps). Th is is ca lled in
sert ion lo ss, and meters
w ith this much drop should
be avoided . Here's a t rue
case history . I w as check
ing a TV ga me which
draws 2 Am ps at 5 vo lts.
H ooki n g a com merc ia l
z-vo lt d rop meter in ser ies
w ith the power supply kil led
every t h i ng ! There w as
only about 4 vo lts on all
ICs. If you are ever in t his
situat ion, use a higher cu r
ren t range for less vo ltage
drop(1 t ied a 1Q-Amp shunt
ac ross the meter), o r, better

ye t , get a meter with only a
200 mV drop on t he curr ent
ranges. Ask the manuf ac
tu rer if he doesn' t quote in
sert ion loss on his da ta
sheet.

Odds an d Ends

By now you shou ld have
a good idea of what you
wan t in a DMM and at least
be aw are of the st rengths
and weakne sses of most
d igital mu ltimeters. There
are a f ew o ther f eat ures in
digital m u lt imeters t hat
may interest you. The fi rs t
is autoranging. This feature
allows you to read many
d i ff e r e n t vo l ta g es /re
sist anc es/currents w it hout
c hanging t he range switc h.
This is a real boon if you
are work ing in a t ight area
and hate to be tu rn ing a
range sw itc h all the time.
Just select the fun cti on
you w an t (ac vo lts, dc
vo l ts. Ohms, etc .I and t he
meter does the rest. You
wi ll pay fo r this feature,
but it is often worth t he ex-

1. Basic accu racy

2. Ac accuracy

3. Ohms acc uracy

4 . De current

5 . Ac current

6. Other featu res

t io na! accesso ries out for
d ig ita l mult imeters, such
as HV probes, rf probes,
and the rmometers. Check
ou t t he Heath cata log or
the Fluke cata log for more
data .

For a sum mary of thi s ar
tic le, take a look at Tab le
1, which shows t he specs
and t hei r l imits. •

!O.05% to !O.5 %
(Less is b ette d

0.3% to 1%
(Less is better.l

0 ,1 % to 0.5%
(Less is bette r.]
See t ext for overload protection.

± 1% to± 5 %
(Less is bette r.I
Watch insert io n loss (see text ).

1% to 5%
(Less is be t t er.l
Wa tch insertion loss (see text).

Must have overload protection ; Y:." LED or
LCD d isplay s recommended; Ac operation
recommended (see text ); 3Y:.-digi t display
recommended.
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NSSS
HAND-HELD
HF/SSB

T he N888 perm its long
range communicat ions in
d iff icult and adverse
locations, thereby offering
important commun icat ion
advantages over AM and
FM.

The smallest complete
personal H.F. SSB
com munication system
available.

o 10 Watts PEP
0 2-9 MHZ
o USB/LSB
o Rechargeable batteries
o Accessories
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Triple Threat

- Microlog's RTTY, Morse, and ASCII system

Ralph E. Dettigaui K3CMY
/76J/ Amity Drive
GaithnsburB MD 20760

A fter nearly a quarter
century of designing,

bu ildi ng , u si ng , and
tr o u bl e sh o o t i n g c o m 
munications equipment, i t
is rare when somet hing
new comes along that is ex
citing. The Morse. RTTY.
ASCII keyboard. decoder,
and v ideo monitor manu
factu red by the Microlog
Corporation c e r t ai n l y
qualify as one of these rare
joys!

The Microlog system is
composed of three sep
arate and distinct un its: the
AKB·' keyb oard , the
AVR-1 decoder. and the
video monitor (VM ). These
units may be purchased
separately or together to
form the complete " sys
tem," which can be ex
panded later with opt ions
which may be installed
either at the fa ctory o r by
the user/owner.
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living in an apartment o r
in a town ho use (as do I)
has certai n advantages, to
be su re, bu t the re a re also
some d istinc t di sa dvan
tages-suc h as RT TY
opera tion. The neighbors
do no t app reciate the clat
ter - e spe c ia lly in early
morn ing ho urs.

Not wanti ng to give up
RTTY, nor to be ha nged ,
not even in effigy, by ira te
neighbors, I st a rted comb
ing the ad pages of my
favo rite ham magazines
looking for a solid-state
re pl a c e m e n t fo r t he
v e n e ra b le old " 1 5."
Everyth ing to be found,
and there isn't what you
would call an overwhelm
ing selection, was either
too expensive or appeared
to be lacking in some
refinements . Then it hap
pened ! A friend called and
asked if I had heard of a
company which was new to
amateur radio : the
Microlog Corporation.

A call to Microlog put
me in touch with Bob

WA3V PE and Joe N3Jl,
who, it tu rned out, a re the
co-developer s of t h e
Mic rolog units . Immed ia te
ly a rra nge me n ts we re
made to visit thei r offices
a nd have a close r loo k.

The Mo st Enjoyable Test
Several days after the in

itia l telephone ca ll, I was in
the e ngineering offices of
Microlog. Afte r a brief in
troduct ion to some of t he
other hams working with
the co mpany, I was offered
un limited use of t hei r ha m
sta t io n faci lities (N3Jll, in
cluding a complete Micro
log sys te m wit h most of the
option s installed . Bob
showed me the basics of
the rig they use and left me
with the equ ipment and a
pair of instruction manuals
for the AKB-1 and the
AVR-1 .

For the next several
hours, I was to experience
one of the most enjoyable
test s I have ever par
t ic ipated in. The first hour
or so was spent in both

amazement and disbel ief
as I put the AV R (decoder)
through its paces: a five
sta t ion p il eup on the lower
e nd o f twenty CW, numer
ous RTTY signa ls o n forty
and e ighty (some so poor to
the e ar th a t a t times I
wasn ' t even sure that t hey
were RTTY unt il I switc hed
in the AV R), and sti ll more
CW, some of which rem ind
ed me of a " left-footed "
kid somew here deep in my
past!

I found t ha t the AVR
would easi ly handle just
about everything. It gave
near perfec t copy o n a cou
ple of CW and RTTYsignals
that were barely d iscern
ible by ea r. Once the AVR
locks onto a signal , the
s p e e d c a n inc rease or
decrease by as much as 2:1 ,
and it will follow right
along. It the speed slowly
inc re a se s (o r decreases)
steadily in one direction
only, the AVR will also
track right a long. Even
character spac ing c a n
va ry, within re aso na bl e
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contro l ID command trans
mits your call in Morse and
then resets the AK B
automatically for con
ti nued RTTY operat io n);
selectable CW speed from
t he key board in one word
pe r-m inute increments
from three to ninety-nine
words-per-minute; com
pletely keyboard-con
trolled buffer entry/exit;
ID and name/Q TH keys, to
save re peat ing these often
used g ro u ps; ke ybo a rd
contro lled character spac
mg.

No Fun For Knob Twisters
Operationally, this sys

tem is no fun fo r knob
twiste rs! The AVR has only
two bas ic contro ls, and the
function of one of the con
trols is direct ly re lated to
the options chosen o r add
ed later. The on/off switch
is incorporated into the
fu nction switch, which,
depend ing on the options
chosen, all o ws you to
se lec t CW, RTTY (at al l
common speeds), or ASC II.
The other cont rol is a ~-

""

its money, a nd keep you on
the air without the risk of
broken tapes, as W1AW
has experienced o n occa
sion. Not o nly is it capable
of pe rfect CW (weigh t,
ratio , speed, etc .), but it
also is just as capable of
ha ndl ing RTTY o r ASCII
with the same precision.

Although there is not
much apparent difference
from one keyboa rd to the
next, t hose of you who
have a lready t ried more
tha n one ma y we ll know
the frustra t io ns of " bo unc
ing" key contacts sending
more than the desired
n u m be r of cha racters .
Some keyboards are too
sens itive and it's easy to
t rigge r a string of gibbe rish
just by graz ing a key w ith a
finger . The performa nce of
the AKB should set aside
these fea rs forever ! Some
of the other very desirable
featu res included in or
availab le as opt ions on the
AK B are: automati c CW
iden tifi c ati on fr om t he
keyboa rd when in the
RTTY mode (operati ng t he

oC.o,ooj", .. _-,
~ ...... _.

Microlog AKB-l keyboard. Although there are many options available for the keyboard,
only one is visible from the exterior. In the upper row, third key from the right, a special
key-cap is installed with the owner 's calf when the JD option is ordered. All other options
are internal.

duc ts. Both a re re ad ab le,
but in terms of extended
viewing time, the commer
cia l monitor is by far the
be tter c hoice and wiser in
vestment.

This companion, wh ich I
consider both necessa ry
a nd a perfect match to t he
AVR, is the VM video
monitor . It is a quality
product, prod uced by a
m a jo r m a nufac tu rer of
video device s and, most
importantly, it is de signed
with the req ui rements of a
video cha racter d isp lay in
mind.

Perfect CW
All of us w ho have

la bored t hroug h numerous
FCC exams, have, at o ne
t ime o r a not he r, be e n
t reated to a session o f
copying " pe rfect" CWoThe
CW commonly heard at
FCC Field Offices, W1AW,
and other locations is often
referred to as " machine
sent" which is indicati ve of
its preci se nature .

The AK B could give any
FCC CW machine a run for

limits, and copy will be
solid , Of course, if a lid is
send ing CQ with his left
foo t and chooses to send
NN MA as CQ, the AVR will
copy exactly what is being
sent: NN MAl

Cleanliness Is Easy listen
Ing

Those of you who have
come away fro m the rig
after a few hours of CW
and have felt wiped o ut
could li te ra lly see why if
you were to look at some
of those CW stations you
worked on the screen of
the Mic rolog . The AVR
displays what it hears. If it
hea rs good clean CW (3:1
das h/dot ra t io) with good
le tter a nd word spac ing,
copy is perfect. O n t he
other hand, if it hears junk,
it will display junk .
Although the AVR is by no
means a subst itute fo r a
good operator and sound
.no pun intended) know I·
edge of CW, it is ce rta inly a
boon to mode rniz ing the
amateu r stat ion. With its
auxiliary TTL te rminal on
the rear, it is also an ex
ce lle nt training aid fo r a
new o perator to use in
lea rning to se nd good CW
with any kind o f key. It is
an inva lua b le a id in
assisti ng a " bug" o perator
with proper setup fo r a
good dot/dash ratio.

Forget The Home Brew
Those of you who follow

the man y fin e art icles in 73
and have d abbled in home
computers have no doubt
seen character generation
on a modified production
type television rece iver. If
you have continued to be
captu red by that fascina t
ing hobby, you have pro b
ab ly a lso seen cha racte r
generation d isplayed on a
commercial-qua lity video
monitor . If you have, you
will be able to understand
my comparing t he con
ve rted te lev ision's video
qua lity with th e q ua lity of
a picture pro duced by a
pinhole camera when com
pared to commercial p ro-
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Micro /og AVR-1 decoder and VM video monitor. As you can see, the AVR-1 ;s not much to look at - virtuall y a box with
a knob! However, the size relationship between the AVR-1 and the video monitor provides some visual comparison of
the two. The video monitor shown is the 12-inch (diagonal) version.

ple pu s h-b utton sw itc h
which is used to initialize
the autom ati c speed track
ing part of the Motorola
6800 microprocessor pro
gram which is the he art of
the AVR. Ini t ia lizati on
me re ly cons ists o f depress
ing the button long enough
fo r the AVR to " hear" one
CW character composed
of at least one dot and one
dash. That's a ll! For RTTY,
the ca li brate button fun c
tions to cha nge speed s.
The fun c tion switch places
the unit in RTT Y opera t ion
at sixty words per minute,
and then each press of the
ca librate bu tton steps up
the speed (60, 66, 75, and
100 wpm), with au tomat ic
rollover from 100 back to
sixty. ASC II is selected by
the fu nction switch and is
fixed at a standard baud
rate of 110. When o pe r
a ting HF RTTY, no te rmina l
uni t (TU) is nece ssary as
long as t he rig you are us
in ha s either separate vfos
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o r an RIT cont ro l. In fact,
the use of a terminal unit
will p rovide a minimal im
provement in signa l han
dlin g of only about 3 dB .
Alt ho ug h a ll s t a nda rd
RTTY func tio ns are present
on the key boa rd, the AV R
has been selectively pro
grammed to ignore certai n
ones, such as the line feed
(I F) fu nctio n. Th is con
se rves space on the video
di splay and ma kes com
prehension of the tra ns
m itted co py easier.

What CW Filter'
With th e AVR, there is

no serious need fo r any
specia l ext ra cost filters for
you r rig. In fac t, it doesn' t
even matte r if you have a
standard (in most rigs) SS B
filter . Some mi nor im
provement may be noticed
in performance with the
use of a 400- to SOO- Hz CW
filte r. The AVR inco r
po rates its own four-pole
filter within its input c ir-

cuitry. This filte r has an
effec t ive bandwidth of ap
proximately 100 Hz and is
centered a t about 7S0 Hz.
The a ud io input is al so pro
tected aga inst accidenta l
overload , with a combina
tion of diode cli pping and
its own age ci rcuitry. Add i
tionally, this ma rvelous lit
tle input syste m utilizes
signal regeneration for vir
tually clean aud io at its
output, regard le ss of the
c rud wh ich m ay have been
riding on the signa l coming
o ut o f the receiver and into
the AVR. For the ben efi t of
those wish ing to hear as
well as see the incoming
s ignal , t he re generated
aud io of the AVR is ac
cess ible on a re ar termina l
strip.

Don't Argue With Success
The AK B (keyboard) a lso

utilizes the sa me " bra in"
as its companion AV R
the Motorola 6800 m icro
pro cessor . Complete con-

trol of t he ope rat io n of the
AKB is accomp lished via
th e 6 800, which d o e s
everything from debounc
ing the keybo ard to pro
vi di ng random c o de
genera tion fo r code prac
t ice use. It seems tha t the
N3Jl/WA3VPE tea m knew
bette r than to argue with
the success of the 6800 in
the AVR and wisely incor
porated it in the keyboa rd
design as we ll. A 124-char
ac te r buffe r in the AK B
all ows full edi t ing capa bili
ty by means o f a back
space command, as well as
repeat fun ctions, from one
charac ter to a comp lete
sentence o f up to 124
cha racters . In o rde r no t to
keep anyone dependent on
the monitor fo r following
t he CW, a sidetone monitor
is a lso buil t into t he
keyboa rd . The keyi ng ci r
c uit w ill handl e TTL,
cathode (up to 40 V de at
300 rn A), and grid-block (up
to - 150 V dc at 100 mAl



keying. A mercury keying
relay is also available as an
option. In the RTTY and
ASCI I modes, an outboa rd
loop may be keyed .

Be yond the In stru ction
Manual

Needless to say, that
f irst visit to the Microlog
office and man ufacturing
faci lity " hooked" me but
good -I soon thereafte r
became a " syste m" owner.
As most hams who have
been kicking around the
bands for a few years do, I
ha ve a ccum u lated my
share of equipment, whic h,
for the purposes of this
article, proved to be ve ry
benefici a l. I ha ve operated
the AKB-1 and AVR-1
(along with the VM) both
separate ly and toget he r, as
approp ri ate, on the follow
ing equipment: an Atlas
21 O-X1NB; the Drake twins
(T-4X B/R-4 B); an ancie nt
Halli crafters S-38C; and a
Ten-Tec Argonaut 509 .
Results with a ll of thi s
eq uipment were excellent,
even, to my amazement,
with the S-38C! O n VH F
RT TY, a term inal un it is a
ne cessity, a nd with o ne of
the basic un its described in
The New RTTY Handbook,
73, Inc., 1977, excellent
resu lt s ca n be expected.
Microlog offers a n AFSK
modulator which fits nice
ly into the AKB-1 and is
fully compatible with HF
or VHF RTTY operat ion.

During the initial testing
at my home QTH , I expe
rie nced a fa ir amount of
video " suck-out" on the
monitor . After ca refull y
checking all co nnect io ns
and find ing the prob lem
sti ll present, I rep laced all
of the interco nnecting wir
ing with shie lded a ud io
cable a nd fo und the prob
lem virtua ll y nonexistent. I
mention this becau se the
manua l does not indi cate
a ny speci fic cabling re
quirements. Also, with the
conve rs io n to sh ie lde d
cable, I found the terminal
st rips (standard screw-type)
less than idea l fo r interco n-

nects, and added paral 
leled phone or phone
jacks, as appropriate, to
the re ar pane l of both t he
AKB and the AVR. Modifi
cations o f thi s type, or any
other s whi ch do n ot
destro y or ca use destruc
t ion to the basic c ir
c u it ry, do not void the
wa rrantvtlesl, This is so me
thing which I was very
careful to verify with the
folks at Micro log before I
began. While making these
modif ications, I noticed
the c hass is and cabine t of
both un its are of the
heaviest type that I have
se e n u sed o n amateu r
equipment in many years.

According to the folks a t
Micr o log , little items
which are nice, but whic h
would run up the cost of
these units, suc h a s ac
power-on indi cators, a
di sabl e switch for the
s id e to ne o sci ll ator , a
remote " ca librate" switch
for the AVR, and a remote
o n-off /functio n switc h ,
were intentionally left out.
They may be added, as well
as an y other user-desired
modifica t ion , at no risk to
the warranty . Those who
have no need fo r these ex
tras are not burdened by a
highe r price tag... a nice
touch. to say the least. But,
remember. the des igners
are hams, too!

What's That Againl
For the benefit of the

techn ica lly inclined, or
those who are jus t fa s
cinated by speci fica tions.
here's a more matter-of
fact review of the Microlog
produ cts I" - optiona l
feature; ** - part of
keyboard speed control
o ption. "?" = part of RTTY
o pt ion):

AKB-1 Keyboard

• Motoro la 6800 mic ro
processor co nt ro lled;

• Four-cont a c t -per-kev,
gold -plated c o n t ac t
key board;

• Keyboard de bounced by
the 6800;

. 124-c ha ra cte r running
buffer with LED status
indicator;

. 64-ch ara cter me ssage
memory with up to four
add ressable sections;

• Keyboard Morse speed
co nt ro l·••

• Variable character spac
ing;**

• Morse speed range = 3
to 99 words-pe r-minute;

• Ba udot speeds of 60, 66,
75, and 100 words per
minute;•

. ASCII o pe rat io n at 110
baud;•

• RY test generato r."?"
• Random code ge ne ra

tor:"
. 10 and namelQTH

kevs:"
• AFSK modulator;"
• Standa rd al phanumerics

a nd punctuation in a!I
modes;

• Special func tion keys for
l TRS. FIGS. CR/lF. and
IF;·· •

• Special Morse s igna l
keys standa rd: AR, AS,
BK. BT. KN. a nd >K;

• Sidetone osci llator;
• Solid-state keying;
• Mercury relay keying.·

AVR·1 Decoder
. Mo torol a 6800 mi cro

processor control led;
. 1OQ- Hz fou r-pole filte r

with 750 Hz center fre
quency;

• Regenerated audio with
interna l age and input
clipping;

• 12-dB dynamic range
with minimum input of
.1 V rms;

• RTTY decoded via mark
pulse onlv,"

• ASC II operation at 110
baud;•

• RTTY speed ranges of 60,
&&,75, a nd 100 words per
minute.r '"

• Vi deo o utput provides
approximate ly 1 ,000
characte rs/fu ll scree n;

• CW speed range = ap
p roximately 3 to 99
words per minute;

• US standard compat ible
video output;

• Prin ter d river output
port:"

• local loop keying out
put;·· •

e t k audio input imped
a nce -w il l not load
speake r line;

• Auxiliary keying input
for code practice, etc.

Both un its measure 3.7"
H x 17.8" W x 9.5" D, and
power requi rements a re
11 7 V a c at 60 Hz each. The
AKB-l co nsumes twenty
Watts of power while the
AVR-1 requires th irty-five
Watts.

All t h ree u nit s a re
shipped well-packed, and,
unles s otherwise specifi ed ,
a re shippe d via United
Par cel Servi ce (UPS)
throughout the US. In add i
tion. all three units ca rry
a one-yea r warranty which
is not voided by use r
insta lled modificat ion s
which do not interfere with
o r damage the basic cir
c uitry.

In c heck ing with the
folks at Microlog, I have
bee n info rmed that the
co mplete system wil l be o n
disp lay, for a ll to see and
use, at the Foundation for
Amateur Radio Hamfest to
be held at Ga ithersburg,
Mary land , in October . For
those who don 't want to
wait till then, write Charlie
Talbot K3ICH, at Micro log
Co rpo ra t io n , 4 Prof e s
sio na l Drive, Ga ithersburg
MD 20760, or phone (301 }
9 48-5307 . Charlie is in
cha rge of Amateu r Sales
and Customer Service .

With ba se prices of
$299 .00 for the AK 8-1
keyboard, $349.00 for the
AVR -l de code r, a nd
$159.00 for the video
mo nito r (VM), you are pur
chasing a p roduct which is
competitive in price and
more than co mpet itive in
performance with anything
cu rrently on the market
w hich ha s been made
avai lab le to me fo r test ing.
And perhaps the n ice st
feat ure is that you ca n add
to yo ur system as yo u
desire , and modify it,
without risk, at your conve
nience. •
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• Easier to read text form at

• Improved narrow band active a u d io filter

• Audio/v isual tuning indicators built-In

A Digital Receiving System for MORSE and RTTY (BAUDOT & ASCII)

Microprocessor controlled system automatically interprets and displays MORSE/RTIY Codes
at various speeds. A unique signal analysis permits copy of MORSE Code with large variations in
speed and weigh t. Receives standard RTTY speeds (60, 66, 75 and 100 WPl\.f) plus ASCII. Direct
hook-up to your receiver eliminates the need for any additional equipment. Attractive heavy duty
aluminum enclosure (13 3/4 x 13 x 3 in. high ).

Newly incorporated standard features:

• 24 hour 6 digit clock on screen
• Video display of operating mode & RTTY speed
• Normal and inverted video (black or white)

Use the feature packed AKB-} programmable memory keyboard to send perfect MORSE and RTIY.

AVR-2 $369_00 (RTTY add $50_00)
AKB-l 299.00 (RTTY add $50.00)
VM·4209 9 in. Sanyo Monitor 169.00
VM-4 215 15 in. Sanyo Monitor 259.00
"Prices subject to change.

CUSTOMS OPTIONS ANO PACKAGE PRICING AVAILABLE. Write for additional information. One year warra nty
on all products. Add S4.00 shipping per item. MD residents add 5%sales tax. SEND YOUR ORDER NOW TO:

MSS MICROLOG
CORPORATION

4 Professional Drive - Suite 119
Gaithersburg, Maryland 20760

Telephone 1301) 948-5307
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ROTORS
NOW

ONLY
$J29.95

with Control \:;;:;~;f
(LESS CABLE)

REG. '899"
.. Only $799'·'

AMATEUR CENTER
"America's Most Reliable Amateur Radio Dealer"

SAVE 100 / nr.IlQ HAM·III ROTOI I... llSS THAN ONI
/ 0~ HUNOIIO OOllAlS1 IIMITEO - 01011

.--, 0 % "CASH" SAVINGS NOW IN UFEa on NOW & SAVEl CALL or WRITE TODAY •••
rile•• popular TRI-BAND BEAMSI AND. • • frTERMS: "CASH" means CHECK,
.hh "'ACUGE" PURCHASE of llleeted MONEY ORDER or C.O.D.
RI·8AHOIIS ••• you ca. IUY A NIW COl IIGULAI SPlCIAl"CASN" PIICES.

MAIl/ MOOn PlICI IllM ONlT IIAM &lOTOI
CUSHcun ATB·34 C·llentent 2·I(W $259.95 $209.95 $319.95
HT-GAIN TH3·JR. 3·flement/300W $144.50 $129.95 $242.50
HY ·GAIN T"3.MI.3 3·Element/lIW $219.95 $179.95 $289.95
"T·GAIN TH6·DXI 6·llentent/nW $296.95 $246.95 $349.95
MOSLEYTA.33.JR 3·Element/lI.W $151.85 $136.50 $247.50
MOSLEY TA·33 3·Element/2KW $206.50 $185.00 $294.50
MOSLEY 1A·36 6·Element/2KW $335.25 $299.95 $399.95
MOSLEY CL·33 3·Element/2KW $232.50 $209.00 $317.25
MOSLEY CL·36 6·Element/2IW $310.65 $279.50 $384.50
WIlSON SYSTEM I 4.Element/2IW 5274.95 5224.95 5329.95
WIlSON symM II 3·Element/2IW 5219.95 $179.95 $289.95

FREIGHT: ALL SHIPPING CHARGES "COLLECT" - F.O.B. WATERTOWNI

tn:\ 'fIW v \ILI- zsoo
160 thru 10 Meter Amplifier _HAM-III

New /Improved
Heavy Duty
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•
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Ground-plane antenna made of coat-hanger wire, pipe clamps, and a broom stick . It is
located inside a vicious agave bu sh.
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T-Hunt

foiled again

Bob Thornburg WB6JPl
J3JJ5 V~nlura B/Yd.
Studio City CA 91604

I n the mid st of getting
WR6AMD /WR6ABE

ba ck on the ai r (it wa s
tu rned off for 60 days to
rea lign the co nt ro l pro
cedures), a new MeW lD
appeared. A t over 20 wpm,
i t se nt " I PI SUCKS"
through the repeater on a
random basis . The sign al
w as strong enough to cap
ture most a ll users. Since
WB6JPI is the licensee of
the repeater (W R6AM D),
this M eW signa l was of
primary conc ern (at least
to me).

An in it ial ana lysis of the
signa l showed tha t it lasted
for about 4 seconds on
what a ppea red to be a ran
d om basis on the average
of 7 times per hour and ran
more o r less 24 hours per
day . Th e signa l fi rst oc
curred abou t January 22,
1977.

The jammer com m ittee
w as involved with a num-



Rick Penunuri WA6VSK and Cary leegers WB6WDV holding the antenna.

Transmitter and batteries coming out of their burial place.

The te rrain is rugged , not
only mou ntainous but full
of overg rowth - mostly
manzanita , yuccas , and
such bushes . It also had up
to 2 feet of snow on the
north and east slopes .

On Saturday, February 5,
Ri ch WA6VSK , Paul
W6AOP, and Bob WB6JPI

runs alo ng the nort h side at
about 5,000 feet. The bot
tom of the canyon is about
2,700 feet. A di rt road runs
down into the canyon from
Red Box (Rincon Road) a s
far as West Fork, then it
goes up the south rim of
the ca nyo n east of Mt .
Wilson .

Mt. Wilson is 5,700 feet
high and fo rms t he sou th
edge of a large canyon
about 20 miles lo ng and
some 6-8 mi les across . The
west fork of the San
Gabriel River is created in
this ca nyo n. Red Box (4,9<X>
feet) is at the west end and
the Angeles Crest Highway

be r of mobile jam mers
conside rably more destruc
tive to the repeater opera
tion than the new MeW
signal. But it was of con
cern. In their spare time,
so me measurements were
attempted , but it could not
be heard on the input from
the usual base stations.
This fact , coupled with the
random nature of the sig
nal 's occurrence, began to
stimulate a cha llenge. It
was no t going to he easy.

A conce nt rated effo rt by
W B6WDV, WA6 QZ K,
W B6JP I, a nd WA 6VS K,
with coord inatio n by Paul
W6AOP, began to y ield
some results. It cou ld be
heard in pa rts of Glend ale,
Pa sa d en a , and Sie rra
Madre, but very wea kly.
Bea rings seemed to point
north from the 210 freeway
toward the Angeles Na
tional Forest (which Mt.
Wilson is in), but it could
not be heard elsewhere in
the L.A . basin . The Ven
tu ra/210/10 freeways had
been checked from Ven
tu ra to San Berna rdi no
du ring the cou rse of
Ja nuary 2 4 th rou gh
Februa ry 2, as well as most
of L.A. a nd O range cou n
ties.

It was Ga ry WB6WOV
who was fi rst to be con
vinced it was in the moun
tains . The signal strengt h
was not super stro ng; some
base stations and 3-400
Watt e rp mobiles could
ove rcome it. Since even 1/2
Watt on Mt. Wilson was
stronger than that , the
mountain had been largely
discredited as being the
host. But Gary was con
vinced and on February 4
he went up the hill . He ob
tained strong bea r ings
from near the repeate r site
po inti ng ENE and an even
st ro nge r signa l from Mt.
W ilso n Ro a d w here it
overloo ked t he canyo n in
back (nort h) of Mt. Wilson.
The MCW transmitter was
defi nite ly up the re some
whe re .

A br ief description of
this area is t hat it is rugged .
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Rick Penunuri WA6VSK and Gary Jaegers WB6WDV
loaded up to pack the box out still operating.

met Ga ry and hi s wife
Mearl WA6WX I a t Mt.
Wilson and indeed con
firmed the bearings from
Mt. Wilson Road. Bearings
from t he no rt h ri m
(Ange les Crest Highway)
po inted at Mt. Wil son
across the canyon. The in
te rsection of the bea ri ngs
from Mt. Wil son Road a nd
Angele s Crest Highway
crossed a t about West
Fork. Another reading fur 
ther up Angel e s Crest
Highway pointed at the
observatory o n Mt. Wilson
and did not co rre late at all
with the previous read ing.

Meanwhil e , l e onard
WB6Q ZK drove up High
way 39 to Crysta l lake and
reported no signa l. Ga ry
took his a nt ique Monza
down the Rincon to West
Fork (o r what he thought
wa s West Fork) but co uld
hear it o nly at high spots
with no consis te nt bear
ings. Ri ch and Jippy (short
for IPl) went a long va rious
po ints from Red Box to
Barley Flat s o n Ange les
Crest Highwa y, always get-
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ting bearings pointing at
the observatory. The a rea
in Mt . Wilson Par k also
showed very weak signa ls .

On Sunday, Februa ry 6,
it was arranged to gai n ac
cess to the obse rvatory
area . A strong bearing from
the cli ff was obtained to
the NE ac ross the canyo n,
indicati ng t hat t he bear
ings from Ange les Crest
pointing toward Mt.
Wilson must be reflect io ns.

Rick and Jippy drove
around to Shortcut Road
and hiked down into the
canyo n (about 8 miles),
while Gary once agai n
drove the Rincon , this time
getting to West Fork and
up the south side to where
Shortcut Road met Rincon
(a t 4,400 feet - Shortcut
Road started at 4,900,
dropped to 2,700, and went
back up). Much pooped
and it being almost dark,
Rick and Jippy arrived at
the river after obtaining
almost no bearings except
NE. Rather than climb up
to either end, they left the

road and headed cross
co untry, following the river
to West Fo rk. Ga ry met
them the re and reported
that he had no new bear
ings other than nor the ast.
We concluded it was not
on Mt. Wilson nor on the
bottom of the canyon.

During the fo llowi ng
week, Gary made seve ra l
trips into the mountains
with the first new data
co ming from Windy Gap
on Angeles Crest Highway.
This bearing pointed so uth,
which crossed the Wilson
Road bearings just north of
Cogswell Reservoir . He
also drove the Rincon
Red Box road again, this
time getting as fa r as Mon
rovia Peak before ice o n
the road halted the prog
ress of his antique Monza.
The bearing from th is point
was a li ttle west of north.
Gary and l eona rd then ap
proached the road from
the east end, climbing to
the top of Pine Mountain in
leonard 's 4-whe e l-d rive
Blazer. Gary relaxed and
enjoyed the view into the
ca nyo ns below, knowi ng
that thi s time he was travel
ing the stee p, narrow dirt
roads in an appropriate
ve hicle in expert ha nds.
The n leona rd remarked
that this was the fi rst time
he had drive n hi s Blaze r o n
anyth ing but flat ground.
Gary closed his eyes and
hid under the dashboard .

The bearings fro m Pine
Mountain we re WNW ,
cross ing the other bear ings
in the area between Windy
Gap and Cogswell Reser
voir. A weak WSW read ing
from Twin Peaks Point on
Highway 39 was obtained
as a fina l c hec k. Good
bear ings from a ll direc
tions ind icated that the
transmitter was in the area
o f Bobcat, l obo. or per
haps Devil's Canyo n.

On Friday, February 11,
Gary hiked al ong the ridge
on the east side of Bobcat
Canyon (runs so uthwest
from Windy Ga p) and ob
tained very st rong bearings

tha t indica ted tha t t he
t ransmitter was in Bobcat
Canyon .

Saturday, Fe bruary 12,
Ric k, ltppv. Gary, and
Mead went a long the ridge
o nce again confirm ing
Gary's read ings. A cross
was indicated just below a
200-foot hill and on down
into Bobcat Ca nyon. Al
though the team had
originally decided to just
co nfirm the bearings from
the ridges on Saturday and
go in on Sunday, it looked
so good that it was decided
to venture forth .

There is no trail o r road
or anything along the ridge .
At the point of leaving the
ridge. the team had tra
versed about 2 miles. dodg
ing bushes and the deadly
agave (yucc a). Rick had a
bloody ankle from one of
these vicio us killers . The
ridge had dropped a bout
800 feet from the road .
l e aving the ridge was no
mean feat , as the under
growth now became dense
and was coupled with a
steep slope . You cou ld
sta nd st il l on th is slope, but
on ly afte r com ing to a stop
against something (hope
fu lly, not o ne of those
dead ly yuccas).

Thi s a re a is lov ingly
known as the San Gabriel
Wilde rness Area . It is p ro
tected and controlled by
the National Forest Ser
vice . We had obta ined
spec ial permits to allow us
to enter the area . The in
terest shown by the Forest
Service and the Ca lifo rnia
Highway Patrol with our
problem (we were sto pped
severa l times with o ur
weird OF equipment a nd
strange behavior) is to be
co mmended, although we
a re sure they th ink we're
nuts. Back to Bobcat Can
yon .

We knew we were very
close to the transmitter a s
we progressed (slid) down
from the ridge. The signa l
was extremely stro ng on
our OF equipment. In fact ,
it was so strong that the



the repeater operations. It
was illega l in being un
licensed , not iden tifying
itself , be ing located in
Forestry land without a
Forestry permit, and the in
staller e ntered the Wilder
ness Area without a permit
(we checked). It could not
be considered malicious in
the FCC sense. The conclu
sion one comes to is that it
was a game-a challenge
to those who find jammers,
a p rotest aga inst re pe a te rs,
a gauntlet thrown in JPI's
face. Fro m the jam me r's
po int of v iew, wi n ning
wo uld be to ca use t he most
d istu rba nc e (as is us ual ly
the case fo r any jammer).
The u sers of WR6AMD
we re very good about not
discussing the jamming on
the ai r (a lthough off the ai r,
IPI sure heard about i t), so
no satisfaction was
awarded by the users .

The Tvhunt activities
described above were not
made public until several
weeks after the transmitter
was disabled , so the jam
me r d id not gain sati sfac
tion from witnessi ng that
activ ity. So, othe r than this
a rticle, what did he ga in?
Not hing. If one we re to
score th e game, it might go
as shown in Tabl e 1 .

Ellen deduct ing 50% of
the hunters' labor for the
obvious benefits of cama
rad er ie , fres h air, and exer
cise, the jammer has won,
except fo r one thing -we
know the identity of the
jammer. .

Table 1.

probably wouldn't come
back anyway.

So the uni t was loaded
into Ga ry 's pack, fully
operational with the anten
na sticking out the top, and
up the hill we went . It was
loaded (still running) into
Ri ck's car and driven out of
the mountains and care
fully installed in Rick 's
bedroom in Burba nk. Dur
ing a ll th is moving a round ,
the signa l streng t h into the
re pea ter va ri ed, bu t from
Burbank it was only a litt le
weaker t ha n in t he canyon.
No o ne seemed to notice ,
At midnight Mond ay, Rick
cut t he ba tte ry wires and it
was forever silent.

l a ter in the week , the
tra nsm itter box a nd bat
teries we re run through a
lo cal police de part me nt
51D for fingerp rint s and
other identifying char
acteristics. This was the
first time we saw the inside
of the box. The digital por
tion was assembled on a
perfboard using wire-wrap
and IC sockets fo r the 17
CMOS ICs a nd 7 t r an 
sistors . The tr ans m itter was
an exciter boa rd from a
Heathk it HW-101 with an
o utpu t of about a Watt.

What kind o f person
wou ld go to the t roub le of
building suc h a complex
device and tru ck it into the
boonies just to ta nta lize
the repeate r? Note t hat
although the jam mer was
annoying (especially to
lPIJ. it really didn't in
terfere significantly with
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575

S 85
5

$ 65
1,375

Hunter Total: $1,.60

@ $5Jhr __=
Jammer Total: $

@

75 ttrs

4
12
6

97 hrs.

275 hrs.

Jammer:

Material
Gas

Deslgn/AssemblefTest l ogic

Assemble Transmitter
Package & Test
Install

Total Hours

Hunters:

Gas
labor

menacing yucca bush. It
was well enough hidden
that lippv's outstretc hed
finger 1/2 ho ur before was
about one foot away and
pointing right at it . Poo r
blind lippv.

But no transmitter. We
old experienced T-hunters
have a saying: " W he re
there is a radiating anten
na , the re must be a tra ns
mitte r ." Fo llowi ng the
RG-58 coax from the anten
na (it was buried in the
grou nd). we fo u nd the
tra nsm itter about 3 feet
away, a lso buried in the
gro und. In fact, it was
bu ried dir e c t ly u n d er
where poor blind Jippy was
standing fo r the now
fa m o u s f inger-s tre t ch ing
exercise .

The transmitter was care
fully dug out, using gloves
to ensure that all finge r
prints were not ours . The
transmitter was contained
in a parts bin, about 15" x
8" x 6" , sealed up with a
fiberglass cover and RTV.
Alongside we re found two
batteries of the type used
in lante rns o r elec t ric
fe nces .

Now, someone went to a
lot of t rou ble to put this
thing here . It was Sat urday
afternoon (2 prn ), a nd if it
went off the a ir now, it
wou ld be appa rent to the
insta lle r that it had been
found . But, if it went off at
midnight o n Monday, it
would be apparent that it
died on its own, since no
one would be wandering
around in this desolate
area at midnight on Mon
day. So, rather than give
the originator the satisfac
tion of knowing why it
went off , it was decided to
pack the unit o ut, still
operating, and keep it ru n
ning u nti l Mond ay m id
nigh t. We a lso considered
disa bling the t ra ns mi tter
a nd leavin g it there to see
if a nyone came to fix it, bu t
dec ided t hat we didn 't
want to s take it out .
Be s id e s , t he o rig inato r
must have "writte n it off"
when it was p lanted and

mod ulat io n was appa r
ent ly coming fro m a di f
ferent direction (2-3°) from
the carrier. This is a qui rk
of the L-PER receiver for
very strong signals .
(Remember, it is an AM
receiver and has no
Iimiting .I After about 300
yards of downsliding , we
stopped (wit h some dif
ficulty ) with Iippv about 20
feet up hill from Rick and
waited for it to come on
agai n.

For those who have been
on T-hunts. the conve
nience of a continuo us
transm itte r must be a p
preciated . You can take
bea ri ngs whe never it is
convenient. This trans m it
ter was not so obliging. Be
ing ra ndom, it only came
on when it felt like it. We
waited . Since -it was only
on for a few seconds when
it did come on, we waited
with DF equipment on and
ready. We waited . Often
the wait was 10 o r more
minutes, with the reco rd
being 35 minutes.

Balanced o n the slope of
the canyon wall , we wa ited
for about 5 min utes. It
came on, fina lly. Ji ppy
poin ted with his finger
outst retc hed to Rick to
look about 10 feet to his
right. We a ll sc ra mb led
around looking in bushes
w ithout m uc h success ,
missing the next transmis
sio n due to keeping bal
ance, etc . Finally, in an at
tempt to become o rga
nized, Rick climbed back
up to Jippy's level and we
waited . While waiting, Rick
found it. " I found it!" ra ng
out for all in Bobcat
Caynon to hea r. A coyote
ran o ut of the bushes,
sca red by the noise.

With muc h yell ing and a
litt le he lp from .52, Ga ry
and Mearl , who we re 100
ya rds up t he hill, slid down
and we a ll sta red a t Rick's
d iscovery. It was a gro und
plane a ntenna, ha nd made
from coat-ha nge r wi re and
a P L-2 59 connecto r ,
located well inside a
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The Full Spectrum ot VHF
SCR1000-Standard 01 Comparison

In Repeaters -Now Available with Autopatch
- and Many Other Options!

SP£CH~IICC,,"U , 1I

Opt iona l Cablne' S13O.OO

?f«qu,U4e
~tk

1f/Mfd!

The SCR1000/SCAP Combination - A New
Dimension in Autopatch Repeater Performance

2M&220MHz
Now Spec Comm has taken the hassle out of putting a n
au topatch repeate r o n the ai r! The SCR1000/SCAP is a
fu lly se lf-c o nta ined 30 watt repeater with built-in
autopatch and land line co nt ro l . You sim ply plug in
the phone line, hook up the duplexer , and you' re on
the air ! The usual months of problems are eliminated!
The SCR1000/SCA P has been meticu lously eng ineered
to provide the smoothest perform in g pa tch together
with a posi t ive land line cont rol of the repeater. Just
look at a ll these featu res :

• Normal paten, or secure " reverse" patch
• 3 digit anti-fa Ising access - single digIt dts.

connect
• 3 digit en-ott control of repeater transmitter
• 4 sec . lime limit on access

• Bui lt -in ad justable t ime-out function - patch
shuts down in 30-90 sec. if no carrier is received

• Wide range AGe on audio Input and output
• User can mute phone line aud io simply by key

ing his mlc button - prevents embarrassing
language from being repeated

• Patch access and repeater control - either
over the air or over the land l ine

The SC R 1000/SCAP is a complete Autopatc h Repeater - fully as sembled , set-up and chec ked
out in our lab . As with a ll Spec Comm products. all workmanship and components are of t he very
highest quality. The price ! A very re asonable $1700.00 comple te. ($2195 w/WP641 Duplexer). Get
your o rder in A.S.A.P.!

SPECTRUM180 Day Warranty

Call or write today and get the deta ils ! Export Orders - Contact Shere in our tnt't. Depl
,------------ 1055 W. Germantown Pk.,--------- ,;.
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/FM Repeater Equipment
The SCR1000 "Dream Machine" System is Continually

Being Improved -and ExpandedI
Recent Improvements

o New, More s table, ' low-noise' transmitter exci ter

o Improved Bcvr. Front-End & I. F. Selectivi ty. (Fl·6
Preserectcr & 8 Pole Crystal Fllr. now Standard!)

o New, greatly expanded memory CW IOar. (Up to 4 dif
ferent IDs as an oouonf

o Improved Power Supply long-term reliability.

SCR1000 System Options
o Full Autopatch, 'geverse-Patcn'(s ptr. land line control.
D toucntoner Control o f various rptr. funct ions. (e.g.

Aplr. or " PL" ON /OFF, HI/LO Pwr., etc.)
o " PL"; Multi-Freq.; HIILO Pwr.; 10 Pole xter Fltr.; Up to 4

lOs; Timer Reset Tone; TX xtarOven.
D 60-70 WI. Transmitter
o Duplexers. Cable, Antennas, Cabinets, etc . Please in

qu ire.

o We feel the SCR1QOO is simply the fine~t repea te r . ... . Ilable. It is often compared to other Ilesser fea tured) units selling for 3Xthe price! This 30
w t. unit has a very senvitive & se lect ive receiver , and its superb repeat audio quality is famous for " sounding like direct" ! Included is a built-i n AC
Supply, CW IDer, lull metering & lighted sta tus indica to r/contro l push-buttons, crvstals. local mic, e tc. Also provided are jac ks lor Emergency
Power, Remote Control. Autopatch. Aux AF In, etc .
o The Spec Comm Repeater System . , . <I sound long-te rm investment e- fnr those who demand the finest! An excellent value a t $1150.00,
($1065,00 w/o Preselecto r.) Available only by di rect be tory orde r.

Fl"

All equip mant assembled & 1es1ed, For 2M & 220 MHz,
SCR100
BOARD

SPEC COMM REPEATER BOARDS, SUB·ASSEMBLIES & ACCESSORIES

sa

TTC100 TOUCHTONETliI
CONTROL BOARD

SCTU OTranamlttar A..ambly
• scn lO mounled in shielded housing
a Same as used on SCR100ll
• Completely asmbld. wIF.T. caps, S0239 conn.
. 1 or 10 WI , unit $199.95. Add $82.00'or 30 WI

unit

SCT 110 Xmldb cller Board

• lor 10 WI s. Output
a Inlinite VSWR prool
a True FM lor e.c. audio quality
• New Design _ specilically l o t co-n linuous rptr.

service
a Very low in " white noise"

• Spurious · 70 dB
a Wit h ,00000'II. xtaL $135.00
• BA·10 30 WI. Amp board & Heal Sink. 3 5":: , LPF

& reI. pw t. senso•. $51.95

TTC100 TouchtoneT" Control Board

a 3 digit ON, 3 digll OFF control of a alngla
'epeater funcllon. Or, 2 functions ON (3 dlglta
eaCh) with 1 digit which turns both OFF.

a Can be used 10 pullin a relay, trigger logiC, ere.
a Typicall y used for Rpl r. ON/OFF, HIILO Pwl .,

P.L, ON/OFF, etc .
• Slable, $Oli ·lslslng design.
a $85.00 {$110,00 InSI. & ckd. OUI in SCR10000.)

$end for Data Sheet s l

10 2$0 CW lO & Aud io MI. a, 80ard
a Ad justab le 10 l one. speed, 1.",1, l Im Ing cycle
a 4 Input AF ~i~e. & Local M ie amp.
• COR inpul !o xmt•. hold cirCUIts,

• CM OS logic; PROM memory-2SO bll$lCh8n.
• Up 10 4 dillerenllO channela l
• M any other 'ealures. Programmed $8!).OO

(1 ch$O.)
a Local Mle : $18,95

FL-4l RC'fI, FronH nd '"'-lector
a 6 section filter wit h preamp,
• PrO'lldes tremendous tejeoction o f " out -of-band"

signals w/out t he usua l 10'"
a htremely helplul ""I si l es with many ne""roy

tranernnters
a Gain: ap o, 12dB

a S<llaclivity: - 20 dB @ :t 2.0 M H: : - 60 ee @

:t 6 MH: (typ.)
a $85.00

CTC100 COAITlmerlCOntrol Board

• Complete CO R CirCUI try
• Carr.... 'Hang' & T.O. Timflrs
a Remote . mlt. conlrol
• 100% Solid Stal e CMOS logIC
• Many olher teal u rlOS $35,00

TRA·1 Tlmar R..at Annunclalor BCNlrd
• Puts out a lone " beep" on tplt. • rntr. ap • . 1 sec.

all... rc·,,:1. signal drops _ lhus allowing time
for brftakefS

a Resel s ,ptr.lime-oull ime, when tone isemilled
a Ad ju stable lime delay and l ona dural ion
a Used wilh CTC100 and 101(0250
a $20.95 (Add $18.00 'or lnsl. & c_. OUI in

SCR1000l

"PCM Board
t Used wlSCAP board 10 plO'IIlJe " Reverse Palch"

and land·line cont rol o f rplr
t Includea land Un. ··answarlng" circuil ry. $79.95

(Ship.lHandl. - $3.50. PA residents add 6% tax)
_________ Norristown, PA 19401 • (215) 631·1710 "

WP641 Dup....r
a Superior Band PUll/Bend Rej..:: l deSign
a Providea greal reiaClion o. "out-o! ban d"

signels
a Exlremely easy to adl ust
a - 93d B lyp. tsoranon. $495,00 (f Ully ckd. out

wISCRt OOOt,

COMMUNICATIONS

SCRloo "-I..... eoard
a Wide dynamic ,ang.l Reduces overload,

'd_ H', and I... .
a Sens. 0.3uVI2OdB 01
• SeL -&.IB • :t 6.S KHz, ·9OdB C :t3OKH:.

r-uoea wlOpt 6 Pole FIt'·l

• 'S ~eter' Outpu t
Exc. audio quali ty! Fasl squelch! $125,00 wlx tal.
8 Pole Fl U. (Highly recommended.) $15.00

SCR100 Recelv.r A..embly
• SCRI OO mounted in sh ie ld e-<! housing
• Same as use-<! on SCR1000
• Complel ely asmbld. wIF,T, caps, 50239 conn..

AF GAIN POT, etc . $ t ~.OO

SCAP Autopelch 80erd
• Provl(leS all w,sic sut0()8ICh lunctions
• See leelur.. on OPPOSila page. 5225.00
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Alex F. Burr K5XY
2025 O'Donnell
Las Cruces NM 88001

Two Meter HT Survey
- data on 21 rigs

The 1(-215 by learn.

O ne of the most ex
citing things about

the proliferation of two
meter repeaters is the
resulting wide-area
coverage possible with ex
ceed ingly compa ct trans
ceivers . Without repeaters ,
two meter hand -held
transceivers, or HTs, would
be mostly toy s . With
re pe a te rs, they are the

.,

traveling ham's pride and
joy. Usually less than two
pounds in weight and com
pact enough to put into a
briefcase, they can easily
be carried everywhere.
And they are com
plete -powe r supply ,
microphone, a nd anten
na-everything is there ex
cept fo r the logbook, and
the FCC has simplified log-

ging, too. To be able to
travel the countryside with
a complete ham statio n
and comfortably talk to
the loca l hams greatly in
creases the enjoyment one
can get from thi s hobby.
l ocal ha ms find it very con
venient to keep in touch
wit h these ma rvels of com
pactness, too .

This art icle is designed
to sum marize some of the
more important character
istics of most of the ha nd
he ld two meter units t hat
are commonly avai lable.
These cha racte ristics are
co llected in Table 1. The
informat ion has been co l
le c te d f rom advertise
ments, con tacts with the
man ufact ure rs, and from
the units , but one must
remember that spec ifica
tions c ha nge and that
definitions often differ
from manufactu rer to
manufacturer, so thi s table
s hould be u sed to
familiarize yourself with
the range of possibilities
available and to select
those products which you
would like to investigate
further for your particular
use .

Here is a detailed ex
planation o f what each col
umn in Table 1 represents.

Col. 1: lists a number
which refers to the name
and address of the manu
facturer (see Table 2) and
gives the model number of

the HT.
Cof. 2: lists the power

output of the unit in Watts.
If a low-powe r position is
available, the lower power
is given after the I.

Col. 3: lists the receiver
sensitivity in microvolts for
20 dB quieting .

Col. 4: lists the number
of channels available . The
number of cha nnels sup
plied wi th the basic unit is
given in parentheses .

Col. 5: Tells whether or
no t the unit comes with a
meter and, if so, what the
mete r measu res. S mea ns
rece ived signa l st rengt h, B
means battery vo ltage, and
o me ans re lat ive power
outp ut.

Col. 6: li sts the current
drai n wit h the rece ive r
squelched .

CoJ. 7: Lists the current
drain when transmitting in
the high-power position.

Col. 8: Tells whether (Yl
or not (N) the unit contains
a microphone separate
from the speaker .

CoJ. 9: Tells what kind of
external antenna con 
nector is in the unit. PP
means phone plug socket.

Col . 10: Gives the
number and type of bat
teries used . Most use the
AA size. The number 8/10
means that the manufac
turer recommends that 8
zinc-carbon cell s or 10
nicad cells be used . Sp
means that a special nicad
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Table 1. Two meter HT survey. 10n/y one crys tal per channel needed; 2three offsets supplied; .Jtwc offsers supp l ied;
4synrhesized four offsers available; 5no r sold in U.S.A.; 6external power needed for high power out.

battery pack is requi red o r
is avai lab le .

Col. 11 : Gives the we ight
in ounces of the unit with
batteries.

Col . 12 : Gives the
volume occupied by the
unit in cub ic inches .

Col. 13: lists a usual
pnce. A w means that t he

pnce includes nicad bat
ter ies. K means that the
unit is a kit.

If no entry appears In

any column. it means that

the man ufacturer does not
es tab lish a value for that
quantity or that informa
tion was not available
when the table wa s

The HRT-2 by Regenc y. The HW-2021 by Heathkit.
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Table 2. Addresses of manufacturers.

144

The GTX- l by Genave.

1. CR Electronics
1155 Triton Dr., Suite 0
Foster City, California 94404
(415)·574-3571

2. R. L. Drake Co.
540 Richard SI.
Miamisburg, Ohio 45342
(513)·86&2421

3. Heath Company
Benton Harbor, Michigan 49022
(616)-982-3411

4. Hy-Gain Electronics Corp.
8601 Northeast Highway Six
Lincoln, Nebraska 68505
(402}-464-9151

5. Genave
4141 Kingman Drive
Indianapolis, Indiana 46226
(317}-54&1111

6. ICOM West, Inc.
13256 Northrup Way
Bellevue, Washington 98005
(206}-747·9029

7. Trio-Kenwood Communications, Inc.
116 East A. londra
Gardena, California 90248
(213}-77Q-4350

prepared .

There is a lot of infor
matio n in the main table;
however, there is also a lot
o f important inform ation
which cannot be given in
any tab le. Q ua l ity of con
struct ion is o ne type of in
fo rm at ion wh ic h is im
possib le to objective ly pre
sent. The completeness of
inst ruc t io n manuals and
the availability of serv ice
have not been considered .
Neither have the terms of
any war ran ty o r the reputa
tion of the maker .

T he mo st important
featu re which is not in
cl uded here is rece iver
selec tiv ity. There are many
different ways to report
receiver select iv ity, most
of whi ch are di fficul t to
compa re . If most of t he
time the equ ipment w ill be
used in an area f ull of
rep eate rs, the rec ei v e r
select ivity wi ll be a very
impo rt ant considerat ion.

There is not much you
can do about the num ber
of channels. Any number
you get will be too sm all
when yo u t ravel and too
large when you have to buy

8. Regency Electronics, Inc.
7707 Records SI.
Indianapolis, Indiana 46226
(317)·545-4281

9. Standard Communicat ions Corp.
Box 92151
Los A.ngeles, Cali fornia 90009
(213)-532-5300

10. Henry Radio
11 240 W. Olympic Blvd.
Los Angeles, California 90064
(213}-477-6701

11. VHF Engineering
320 Water SI.
Binghamton, New York 13901
(607}-723-9574

12. Wilson Electronics Corp.
4285 S. Polaris
Las Vegas, Nevada 89103
(702}-73g.1931

13. Palomar Electronics
665 Opper Street
Escondido, cali fornia 92025
(714}-74&2666

cryst als (except fo r t he
WE-BOOl

A m eter is not essent ia l.
but it i s ve ry u sef u l ,
especia lly when you are on
the fringe of a repeater and
are wa lk ing aro und your
room loo king for a hot
spot.

The importance of cur
ren t drain is quite depen
den t o n your operat ing
hab its and the distance to
recharging facilities. M ost
batteries u sed in these
units will supp ly about 500
milliamp-hours of energy.
If you intend to use the
unit away from the power
line for long periods of
time, current dra in will be
pa rticu larly importan t.

Not many people worry
about t he weight of these
light units, but the size
m ight be im po rtant fo r
you , especia lly if you want
to get someth ing el se in
tha t briefcase, too.

Price, of course, is qu ite
a vari ab le. Sometimes you
w i l l fin d some of the uni ts
on sale. Nicad cell s can be
expensive, so, if they are in
cluded in the price, that is
a n im po r tan t co ns ide r
at ion.

The m ost important ac
cesso ries used with HT s in
cl ud e a rubber ducky, a
sho rt, f lexib le an ten na; a
bui lt-in tou chtonef pad
for autopatch use; and , for
the fell ow who m ust have
all f req ue nc ies, spec i al
m iniature synthesizers. Ex
ternal m icro phone, speak
er, and power supply con
n e c t i o n s a re usefu l
features that not all of the
HTs po ssess.

O f course, this segm ent
of t he two m ete r FM
market is always changing,
a nd new produ ct s ar e
coming in fa ster than old
products are disappearing.
But the tables presented
here sho u ld give you a
good idea of the variety of
eq uipment presently for
sale and give you some
idea of the state of the HT
art w it h which to compare
any new equipment that
you run across.•



DSI Instruments Inc.

Performance You Can Count On

,IOSt •••• 'I"I...."..... c .." .. • • •
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MODEL 3S50W
$149.95

INCLUDES TCXO 1: 1 PPM

MODEL 3240HH
$119.95

BATT. OPERATED

MODEl3600A
$199.95

INCLUDES OVEN TIMEBA5E t.5 PPM

The 3600A, 3550W and 3240HH Frequency
Counters represent a significant new ad
vancement, utilizi ng the latest LSI Design ...
which reflects DSl 's ongoing dedicat ion to
excellence in inst rumentation, for the pro
fessional service technician and amateur
radio operator. Before you buy a DSt instru
ment you know that the specification is. We
publish complete and meaningful specifica
t ions which state accuracy over temperature
and sensitiv ity at frequenc ies you need.
And we guarantee those specifications in
writi ng, JOIN THE RANKS OF THOUSANDS
OF SATISFIED CUSTOMERS. PLACE
YOUR ORDER TODAY AND BE THE ONE
ON FREQUENCY.

MADE IN USA.-GUARANTEED SPECIFICATIONSDSI • •

Number Size
Frequenc:y Acx:urKY Ov.r or 01 Po_r

M_ Ron.. T.nu~er.tur. k-t SOMHZ . ""'HZ . .....HZ Re.csoub Reedouta ReQulremfllt. 51z•

OllEN 115VAC or
3600A SOHZ-6OOMHZ .SPPM 50" to 100" 10MV 10MV SOMV 8 .5 inch 8.2-14.5VOC 2\i;"H )( SHW )( 5HD

TCXQ 115VAC or
35SOW SOHZ-S5OMHZ lPPM 65" to 8S·F 25MV 25MV 75MII 8 .5 inch S.2-14.5VOC 2~"H x S"W )( 5"0

3240HH 2MHZ-25OMHZ 3PPM 6so to 8S·F l00MV l 00MV NA 7 ,4 inch 4AA Batt, 5"H )( 3"W )( 2"0

ALL UNITS ARE FACTORY ASSEMBLED,
TESTED AND CARRY A FULL 1 YEAR WARRANTY,

See Your Dealer
OR

Call Toll Free (800) 854-2049 OSI Instrument" Inc.
California Residents. Call Collect (714) 565-8402

VISA . MC • AMERICAN EXPRESS • CHE CK • MONEY ORDER • COD

7914 Ronson Road, No. G, $an Diego, CA 92111

• NO EXTRA COSTS.
FREE Shipping anywhere in U.S.A.

&. Canada. All other countries. Add $10.00.· .
; St rongest warranty in the counter field. :
· ONE YEAR Parts and Labor :

Satisfaction Guaranteed. :· .



- for 8080/5-100 users

Interrupts Made Easy

My 8259 interrupt controller is assembled on a PolyMorphic 110 board; however, none of the
address decoding circuitry provided on that board was utilized. The interrupt controller is the
large block of chips on the right side of the board. The 8259 is the farge chip in the cen ter of
the block. (Photo by Mark Friedman.)
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needed was a means of
getting out of a program that
was running and back into
the monitor without using
front panel switches . Inter
rupt capabi lity was clearly
needed. Unfortunately, parts
of my software resided in the
sect ion o f memory that the
8080 uses for its restart
instructio ns, so I couldn't use
an int errupt controller such
as Intel's 8214.

After a few minutes of
thumbing through data sheet
catalogs, I discovered the
solution to my problem 
Intel's 8259 programmable
in terrupt co ntroller. The
8259 uses a call instruction
instead of a restart instruc
t ion, which allows the inter
rupt- handling rout ines to be
located an ywhere in memory.
As an extra bonus, th e 8259
also allows interrupt priori t ies
to be changed or individual
interrupt lines to be disabled
at any time duri ng processor
operation.

In this article, I will
describe how interrupts work
in an 8080-based system, the
8259 ch ip, how to inter
con nect the 8259 to the
5-100 bus, and a simple soft
ware ro utine to ge t the 8259
worki ng.

Interrupts and the 8080

Basically, an interrupt is a
request by a peripheral device
for immediate service by the
central processor. In an
S080-based system, the se
quence of events following an
interrupt is as shown in Fig.
1. You must first assume that
the processor is busy exe
cuting some program, which I
have called " Main," for lack
of a better name. When o ur
exter nal device dec ides th at it
needs to be serviced, it pulls
th e INT (interr upt) line (pin
14) on th e 8080 chip high,
providing an interrupt request
to the 8080. The 8080
ignores th is line until it has
completed the current in
struction cycle.

For those unfamiliar with
th e 8080, an instruction cycle
consists of everyth ing the
8080 must do to get and to

run ning, bega n looking
around for ways to increase
its fl exibili ty. The first thing I

W h e n m y I nt e l
8 0 BO- based 5-100

bus system was finally up and

Jim Marr WB6LOA
1837 Midwick Dr.
Altadena CA 9 J001
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Fig. 1. Flowchart of the event sequence for interrupts in an
8080--based system.

onto its stack (t he area of
memory devoted to keeping
addresses for future use) so
that it will be available after
completio n of the interrupt
service routine. Th is is neces
sary because the program
cou nter register co ntains the
address of the next instruc
t ion to be executed in pro
gram Main. The appropriate
address from the call instruc-
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service routi nes. These start
at address 0000 hex and are
spaced every eight bytes in
memory. These addresses
correspo nd, in order, to the
restart instructions RSTO
through RST7.

Regardless of whether the
instruction was a call or a
restart, the 8080 now pushes
(stores) t he current program
co unter register conten ts

counter register at this time.
Following the interrupt, how
ever, the program counter
register is no t incre mented.
This allows you to keep track
of the address of the next
instruction to be executed in
program Main so that you can
cont in ue execu t ion after the
interrupt is processed.

•
Next, the 8080 resets its

interna l interrupt fl ip-flop
and inpu ts an instruction
from the data bus. It is
assumed that the interrupti ng
device has placed an instruc
t ion on the data bus for the
8080 to get. The external
circuitry associated with the
device-requesting service has
the responsibility to see that
the right instruction is placed
on the data bus at the right
t ime.

The type of instruct ion
that the 8080 receives from
the data bus determi nes what
happens next. If t he instruc
tion is not one of the 8080's
resta rt instructions or a call
ins t r uctlon, it is simply
executed, and the program
.Main then continues where it
left -off. This feature is useful
if it is desired to increment or
decrement one of the 8080's
internal registers in response
to some outside tr igger while
a program is running (for
example, a counter). There
are probably lots of clever
ways to use this feature of
the 8080 that have not yet
been tried.

If the 8080 gets a call
instruction, then it fetches
two more bytes which are the
address of t he routine being
call ed. This is normally the
address of the service routine
for the interrupt. It may not
be immediately apparent, but
a 'lo t has to take place in the
circuitry external to t he 8080
for this to occur. Tha t's what
the 8259 is for.

If, instead, th e 8080 gets a
restart instructio n, the ad
dress of the service rout ine is
auto mati cally set by a three
bit pattern imbedded in the
single-byte restart instruction
itself. Obviously, only eight
such three-b it patterns exist,
so you only have eight places
in memory to locate you r

process a single instruction.
Each instructio n cycle is sub
divided into smaller parts
called machine cycles. The
first machine cycle in any
instruc tion cycle is the in
struc tion fetch, or Ml , cycle.
Whether or no t any more
machine cycles are required
depends on the type of
instruction the 8080 obtained
while in the Ml machi ne
cycle. Many 8080 instru c
tions do not require more
tha n one machine cycle,
while some require up to fi ve.

After the current instr uc
tion cycle is completed, the
INT line is examined. If it is
high, the 8080 also loo ks at
its interna l interrupts enabled
(EI) fli p-flop. This flip- flop is
softwa re controllable, usi ng
the EI (enable interrupts) and
0 1 (disable interrupts) in
struc tio ns, and must be set
before interrupts will be
accepted by the 8080. If the
EI flip-flop is not set, the
8080 ignores the interrupt
request on its INT li ne and
continues runni ng the pro
gram Main. If the El flip-flop
is set, the 8080 sets its
internal interrupt flip-fl op,
r ese ts th e E I f l ip-flop
(disabling any further inter
rupts), and begins an inter
rupt-instruct ion cycle.

The 8080 tells the outside
world what type of machine
cycle it is entering by placing
eight status bits onto the data
bus at the beginni ng of each
machi ne cycle. The first
machi ne cycle in the inter
rupt-i nst r uc tio n cycle is
indicated by havi ng status
bits Ml (i nstr uction fetch ),
WO (processor write, active
low), and INTA (i nte rrupt
ack nowledge) high and all
others lo w. These bits are
latched into an eight-bit reg
ister by the SYNC pulse sent
out by the 8080 on pin 19
whe n the status bits are stable
on the 8080 data bus. The
status bits can the n be used
to control circuitry external
to the 8080 (as I wi ll do
later).

During a normal instruc
tion fetc h, the 8080 would
inc rem e n t i t s p ro gram



Fig. 2. Pinout and block diagram of Intel's 8259 progrommoble interrupt controller. (Courtesy
of Intel.)

they can be inactivated , by
sett ing the appropriate bit in
the interrupt-mask register
(IMR).

The contro l logic block
takes care of synchronizing
the various internal parts of
the chip. Its primary duty is
to issue an interrupt to the
8080 in response to a valid
interrupt request at one of
the 8259 's eight interrupt
request lines and then gate
the three bytes of the call
instruction o nto the 8080's
data bus in response to the
three rnTA pulses from the
8080 suppor t circu itry .

Programming and readi ng
the status of various registers
in the chip are handled by the
8080's I/O (input /o utp ut)
inst ruct ions and the read!
write logic block of the 8259.
The chip requires two I!O
port addresses for proper
operat ion.

More than o ne 8259 can
be t ied together through the
use of the cascade buffer!
comparator. One 8259 is
designated as the master, and
all other 8259s in the system
are designated as slaves to the
master. The slave's INT line is
con nected to o ne of the
master ' s in t errupt-request
li nes so that, when the slave
chip gets an interrupt requ est
on o ne of its interrupt
request lines, it sets the
ma st e r 8 259's interrupt
request register flip-flop. The
master 8259 then issues an
interrupt request to the 8080
on its INT line. An 8259 ch ip
is designated as a master by
tying its slave program (5P)
pin high o r as a slave by tying
the~ pin to ground. Up to
eight slave 8259s may be used
with a single master.

When a slave 8259 receives
an interrupt req uest , the slave
o ut puts a high on its INT pin
which is connected to o ne of
the master 8259's interrupt
request OR) pins. If that IR
pin is no t masked off by the
master 8259 's interrupt-mask
register (explained later) , the
master 8259 issues an INT to
the 8080. When the 808(l
acknowledges with the firs!
of the three required Il'lTAs,
the master 8259 puts the call

,~

,"..,..,..,..,..,...

The 8259
The 8259 gets around

most of the limitations that
the 8080 has in handling
interrupts. Fig. 2 is a block
diagram of the 8259. The
chip has it s own internal
bidi recti onal data bus and is
interfaced to the 8080 data
bus th ro ugh the eight-bit
bidirectio nal data-bus buffer.

T he in t e r r u p t -requ est
register (I RR) is basically an
Bbit positive edge-t riggered
latch that holds a record of
those devices that have re
quested serv ice. The "positive
ed ge-triggered" business
means that, when the inter
rupt-request (I R) pulse is
mak ing the transition from
low to high, the flip-flop is
set.

The pr iori ty resolver deter
mines which (if any) o f the
interrupts will be serviced
next and then sets the appro
priate bit in the in-service
register (ISR). The in-service
r egi ster then determines
which address is to be placed
o n the da ta bus in response to
the ffITA pulses from the
8080.

I nd ividual in t er r up t
request lines may be masked
off, which simply means that
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had not come along, just as if
nothing at all had happened.

This is more or less how
the 8080 was designed to
handle interrupts. Normall y,
you will use more than one
interrupt request li ne in a
s ys t e m to allow several
devices to be serviced as they
require. The request lines are
usu ally arranged in some
order of priority, with the
most impo rtant devices
taki ng precedence over less
important devices .

All of th is is intended as a
revi ew if yo u are already
familiar with how the 8080
handles interrup ts, or as a
brief introduction if yo u are
encounter ing this for the first
t ime.
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tion o r restart instruction is
then placed in the program
counter register, and the
8080 continues exec ut ing
instruc tio ns, o nly now it is in
the interrupt service routine
instead of the program Main.

When (if ever ) a retu rn
instruction is enco untered by
the 8080, the o ld program
co u n t er register contents
(address of the next instruc
tion in the program Mai n)
that was pushed onto the
sta c k ea rlier is popped
(removed ) from the stac k and
p la ced in the program
counter again. The program
Main n ow c o n t i n ues
execu t ing at the instruct ion
that wo uld h a ve been
exec uted next if the interrupt

Fig. 3. JNTA pulse generator circuit. (Bus pin numbers are
those of the 5-100 bus.)
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Fig. 4. Loqic diaaram of the 8259 implementation in 5-100 bus sys tems.

instruct io n onto the data bus.
The master also puts the
address (one of eight) of the
slave 8259, the one which
received the interrupt request
from the device needing
service, o nto the cascade
b uffe r{co mparator o utput
lines , CASO through CAS2
This address (connected to
the slave 's cascade buffer!
comparato r lines) enab les the
slave 8259 to put the re
quired service routine add ress
onto the 8080 da ta bus with
the next two INTAs fro m the
8080,

Clearly, since a call in
st ruct ion is used instead of a
restart instruction, the service
ro utin e may be locate d nearly
anyw here in the 64K of memo
ory ava ilable to the processor.
Th e master/slave feature
allows as many as 64 inter
r upt- request lines to be
serviced by 64 d ifferent ro u-

tines, if desired.
The interrupt-mask reg

ister ( IMR ) a llo ws for
maskable interrupts. Again,
this means that the user can
disable any or all of the inter
rupt-request lines to any
8259 ch ip. To accomplish
th is, yo u set the desired bit js]
in the interrupt-mask register.
You thus have the o ption of
turn ing o ff any particular
tnterrupns) witho ut turning
them all off.

Th e prio r ity r esolver
allows the user to change the
pr ior ity of any interrup t
requ est line at any time
d uring system opera tion.
Suppose, for instance, that,
after servic ing a part icular
device, yo u wish to assign it
to the lowest pr iority, givi ng
t he remaining devices in the
system a higher priority. This
is easil y accomplished with a
single command to the 8259,

which reprograms the priority
resolver to do what yo u want.

By this time, you must
a lready realize just how
versatile the 8259 is. The chip
has exactly the kind of flexi
b ility that I needed to so lve
my interrupt pro blems. The
next step was to get the chip
o perati ng in the 5-100 bus
environment.

Interfacing to the 5-100 Bus
Th is sect ion deals speci fi

call y with the 5- 100 bus
standard ized by the Altair
8800. If you are not familiar
with this bus structure and
wish to know more about it,
you might refer to the artic le,
"Int roducing the 5-100: Stan
dard Small Computer Bus
Structure," by W. M. Goble,
which appeared in the June,
1977, iss ue of Interface Age
magazine.

All of the interfacing is

fairly straightfo rward, except
for one small part. Intel de
signed the 8259 to work in a
system that employs the
8 228 system con tro ller and
bus driver chip. For those not
familiar with th is ch ip, it is

•
basically a status bit latch and
bidirect ional data-bus dri ver
all in one ch ip. It also has
a no t h er un ique func tio n.
When a call instruction is
issued in response to an INTA
status bit, the 8228 issues
t hr ee INTA pulses, o ne
during each of the next three
mac hi ne cycles, so that the
8080 will get all three bytes
o f the call instruct io n. Since
5-1DO-based systems do not
use the 8228, I needed
ano ther method of produci ng
these three pulses.

A very simple solu tion to
th is problem is sho wn in Fig.
3. When the INTA status bit
is valid, PDBIN is allowed to

'49 ~



three are needed. The first
ICW goes into the lower of
the two I/O addresses that
have been provided fo r the
chip [l.e., AO = 0) and tells
the chip three things: (1)
whether or not this 8259 is
the only one in the system,
(2) whether the interrupt
vectors are to be located four
bytes or eight bytes ap art in
memory, and (3) the highest
three bi ts of the low-order
byte of the starting address of
the interrup t -vector table.

The second and third of
these probably need some
explanatio n. The 8259 inter
nall y sets up an interrupt
vec tor table which contai ns
the addresses to be sent to
the 8080 for each of the eight
interrupt-request lines to the
8259. Rather than have the
user input the address of the
service routine for each
se pa rat e int errupt-request
line, In tel decided to have the
user input only the address of
the fi rst one [i.e. , that corre
sponding to the IRO li ne),
and all of the rest of the
addresses [i.e., those corre
sponding to the remaining
seven IR li nes) are spaced
equally (either four or eight
bytes) above the firs t one. So,
you have to tell the chip,
using the ICWs, where to start
the table [i.e., the first ad
dress) and how far apart to
space the addresses in the
table. Table 1 shows how the
low-order address bytes are
set up in the 8259's internal
in te rrupt-vector table for
both the four- and cight-bvte
spacings.

You have probably already
guessed that the second ICW
is t he high-order byte of the
table star ting address. This
word must immediately fol
low ICW1 and must be sent

11 0 = D6 hex

t L Single 8 259 if • 1 .

L ,nterval - 4 if 1.
- 8 iI O.

Highest t hr ee bi n of
t he tow-ce de- byte 01
t he table sta rti ng
aco-ess,

ICW1 ~ 1 1. 0 1 0
'-" .

Programming the 8259
The 8259 requires two

types of commands to set it
up for operation: (l) initiali
zatio n co mma n d words
(ICWs) and (2) operation
command words (ocws).

Initiali zat ion command
words must be given to the
8259 before it is capable of
doing anything. At least two
are required, but, if the sys
tem is using any slave 8259s,

ICW2 = 1 0 0 0 0 1 0 0 ~ 8 4 hex
"' High-order byte of t he table star tiog address.

ICW3 - Not requ ired, $ince on ly one 8259 is being used
in the system.

between chip selec t (L5) and
the RU/WR strobes to the
8259 (50 ns mi nimum).

Si nce my sys tem presently
uses only o ne 8259, I have
programmed it as a master by
tying -sP high. The three
cas cad e buffer/comparator
lines, CASO th rough CAS2,
are left unterminated, since
they serve no purpose when
only one 8259 is used.

The eight interrupt-request
lines to the 8259 from the
5-100 bus are inverted to
provide posi tive pulses to the
8259 from the negat ive pulses
used in my system for inter
rupts. This is necessary si nce
my system's interrupt-request
lines (VIO through V17) go
low and stay low un til reset
by soft ware commands. The
8259, on the other hand,
only acknowledges an inter
rupt if the interrupt-request
regi ster flip-flop is se t by the
rising edge of a pulse. Clearly,
if I did not invert the inter
rupt- r eq uest lines before
applying them to the 8259,
t he 8259 would never
acknowledge an interrupt.

That completes the inter
facing of the 8259 to the
5- 100 bus. The next problem
is to program the 8259 to get
it to do some of the fantas tic
things that it is supposed to
be able to do.

Fig. 5(b). Command word examples.
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O' ," '.'0' DO" "a, . A"

appropriate set of data-bus
buffers is enabled as soon as
it is apparent that the 8259
will be accessed. This is
known when the status bits
have been latched and the
address has been decoded.
The bus dri vers to the 5-100
data IN bus are also enabled
when a status INTA bi t is
received in response to an
interrupt reques t, all owing
the 8259 to give the three
byte call instruct ion to the
8080.

Address decoding is done
using two 7485 four- bit mag
nitude comparators and an
8- b it DIP switch, which
allows the interrupt con
troller to be addressed at any
pair of the 8080 's 256 input/
output por ts. Notice that,
since two I/O ports are re
quired for operation of the
8259, address bit AO has been
connected directly to the AO
pin of the 8259.

Read (IW) or wr ite (WR)
strobes (active low) are o b
tained by NAN Di ng POBIN
with SINP (the status input
bit) or PWR [processor write
signal ) with SOUT (t he status
output bit), respectively. This
gives the necessary delay time

IC. '
~~, •• o. •••, .......

• , • • • • , , •
I ' I ' I ' I • I ' I ' I ", I· j "· 1
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~r--------
IC '" (MOSTEo .EvICEI

~ Of .0 . 0 ~ 0, 00 O. ...

IC. ' ISLlvE !lEvICEI
o 0 • • 0 • • • •

give the first of the three
imAs to the 8259 and also
to clock the 7474 dual nip
flop. Cloc king the 7474 keeps
the 7400 NAN D gate be
tween the POSI N bus pi n and
the 7474 enabled (l.e., pin 1
of the 7400 is high ) so that
the next two POBI Ns can give
the 8259 the next two IfITAs
that it requires to gate the
address onto the data bus.

After gett ing all three
bytes of the call instruction,
the very next thing that the
8080 will do is push the
con tents of the program
counter regi ster onto slac k.
Since the i NTAs must be
stopped afte r the 8259 has
received three of them, the
stack-status bit (SStac k) is
used to reset the 7474 flip
flop, turning off the 7400
NAND gate between POBI N
and the 7474 (i.e., making
pin 1 of the 7400 low),
stopping the ifITA: pulses to
the 8259.

The en tire logic diagram is
shown in Fig. 4. The INTA
pul se generator of Fig. 3 is
shown in the upper left-hand
corner of Fig. 4. As shown in
the diagram, the 8259 is
selected (CS low), and the
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Fig. 5(0). Ini tialization command word form ats. (Courtesy of
Intel.)



Inter lOal - 4 Int91"1Oai - 8
Lower memorv rout ine addr""

07 06 OS 04 OJ 02 01 DO 07 0 6 OS D4 OJ 0 2 0' DO
IR 7 A7 AO AS , , , 0 0 A7 AO , I , 0 0 0
IR 6 A7 AO AS , , 0 0 0 A7 AO , , 0 0 0 0
IR S A7 A6 AS I 0 , 0 0 A7 A6 , 0 , 0 0 0
IR 4 A7 A6 AS I 0 0 0 0 A7 AO I 0 0 0 0 0
IR J A7 A6 AS 0 I I 0 0 A7 A6 0 , , 0 0 0
IR 2 A7 A6 AS 0 , 0 0 0 A7 A6 0 , 0 0 0 0
IR 1 A7 AO AS 0 0 I 0 0 A7 A6 0 0 , 0 0 0
IR 0 A7 AO AS 0 0 0 0 0 A7 AO 0 0 0 0 0 0

Table
"

Low-order interrupt vector byte constructed by the 8259, Refer to text for
explanation. (Courtesy of Intel.)

Fig. 6. Operational command word formats. (Courtesy of tntel.]

cally, each interrupt request
will cause the program to get
to one of the eight addresses
spaced eight bytes apart,
start ing at address 0000 hex,
just as if the interrupt co n
troller had used a restart
instruction instead of the call
instruction.

•

should be c lear that, if you
start your interrupt-vector
table at address 0000 hex and
have an address spacing of
eight bytes between interrupt
vectors, the 8259 's operat ion
will be indistinguishable from
other interrupt controllers,
such as the 8214. Specifl-
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ceiving the two (or three)
ICWs, the 8259 is completely
operational in the fully
nested mode. This means that
the e ight inter rupt-req uest
lines have a fi xed priority
structure, with IRO having
the highest priority and IR7
having the lowest priority. It

to the higher of the two I/O
ports assigned to the 8259
[i,e. AO = 1),

The third ICW is on ly
required by the 8259 if you
are using some slave 8259s in
your system. This word tells
the master 8259 which of its
interrupt-request lines will be
coming from a slave 8259.
The slave 8259(s) also needs
ICW3 to tell it (them) which
address on the cascade but
fer/comparator lines it is to
respond to. Most systems will
be using only a single 8259
and will not require this word
at all. You should note that
bit 1 of ICW l tells the 8259
whether or not to expect
ICWl If needed, ICW3 is sent
to the higher of the two I/O
ports assigned to the 8259.

Fig. 5(a) shows the format
fo r each of the three ICWs
requ ired by the 8259. You
should stud y this figure care
full y before attempting to
program your 8259.

An example might help
you understand what's going
on here. Suppose that you
want to set up a jump tabl e
that is to star t at 84CO hex
and is to have its addresses
spaced four bytes apart in
memory. (A jump tab le is just
a table of jump instructions
to other places in memory SO
tha t, when the inte rrup t
vector brings you to one of
these jump instructions, you
immediately jump to the
appropriate servi ce routine
located elsewhere in memory.
This technique is used be
cause most interrupt service
routines are longer than fo ur
or eight bytes.] Assume also
that you are using only one
8259. The two required ICWs
are sho wn in Fig. 5(b).

I mm ed ia te ly after rc-

15' !l.!l



Fig. 7. Initialization command word example,

ICW2 · 1 0 0 0 0 1 0 0 - 8 4 H
ICW3 - Not needed, since only o ne 8259 is in the system .

ICW1 • 0 0 0 1 0.... .
Upper 3 brts ot
the lower byte of
the jump table
start ing address.

MVt A, 16 H
OUT FCH
MVI A. 84H
OUT F DH

1 1 0 = 16H

t L-single 8259.

L lnt erval . 4 bytes.

;Pu t ICW1 into the accu mulato r reg ister,
;Ou t pu t it to the lower 8259 LtD port .
;Put ICW2 into the accu mula to r registe r.
;Ou tPU t it t o the upper 8259 110 par-t o

(Address fo r IR21 Push B ;Push contents Of 8)80'5 internal
Push D ;registers cnto stac k for safe
Push H ;keeping.
Push PSW
EI ;En able interrupts.

Interrup t service routine
0 1 ;Oisable interrupts.
MVI A, 20H ;End o f in lerru pt c om mand IOCW2I.
OU T FCH ;Send it to the 8259.
POP PSW ;Restore 808O's internal registers
POP H ;to cretnterrucr status..
POP D
POP •
E I ;Ena ble interrupts again.
RET ;Ret u rn to interru pted program.

Fig. 10.

Fig. 8.

8400 JMP (Address far- IR OI
8404 JMP (Address for IR1)
8408 JMP (Addre ss for IR 21
840C JMP IAddress for IR31

•
•

;T ha addresses here are those
;of t he service rou t ines for
;the interrupt-request lines
;ind ica ted.

OCW2 - 0 0 1 0 0 X X X - 20H
No rotateJ. ' L - ; Don' t care.
No specific EOU EO I - 1 to re set highest pr iority

bit o f the ISR.

Fig. 11 .

There are several o ther
modes of opera tio n available
with the 8259. One is the
rotanng- prioritv mode re
ferred to earlier, This. mode
allows two options: (t) au to
mode, where the last inter
rupt request serviced is ro
tated to the lowest prior ity
position; this essentially gives
a ll interrupt-request lines
equal status, and any device
will have to wait, at most, for
seven other devices to be ser
viced, once each, before it in
turn is serviced; o r (2) specif
ic mode, where the pro
grammer speci fies, via an
operational command word

•

841C JMP (Address f or IR71

Fig, 9.

(OCW2), which of the inter
rupt-request lines is to have
the lowest prior ity.

Ano ther mode available
with the 8259 is the polled
mode. This mode allows the
programmer to prevent
incoming interrupt requests
on the IR lines from inter
rupting the 8080 but st ill
allows the 8080 to read, from
the 8259, which bits in the
interrupt-request register or
the in-service register are set.
This allows the processor to

choose when it wants to ser
vice the interrupts instead of
being inter rup ted by the
request ing device.

It should be noted that the
interrupt-mask register (IMR)
may be set at any time fol
lowing the IONs, enabling the
programmer to disable (mask
off) any of the interrupt
request lines in any of the
above modes.

All of the above modes are
selected by the operational
com mand words. OCWl sets
the int errupt-mask-register
bits. This word is sen t to the
higher of the two I/O ports
assigned to the 8259. OCW2
and OCW3 allow for mode
selection, as shown in Fig. 6.
You shou ld note that OCW2
is always req uired before
returning from an interrupt
service routine and is used to
reset the ISR bit that has just
been serviced.

Some practice is needed to
get used to using the ICWs
and OONs, but it is reall y not
as formidabl e as it seems at
first. I recommend that yo u
study Figs. 5 and 6, along
with Intel's data shee t on the
8259, prio r to do ing any
fancy programming involving
the chip. Intel's 1977 Data
Catalog is avail able for $2.50
from : In tel Corporation,
Literature Department, 3065
Bowers Avenue, Santa C lara
CA 95051.

Programming Example
This example will be some

what simple and will sho w
only the basics in using the
8259 as a more-or-tess con
ventional interrupt co ntroller.
An "H" following any num-

INST,
NO. MNEMONIC AO 0 7 0 6 OS 0 4 0 3 0 2 01 00 OP ERAT IO N DESCRIPTION, rcwr A 0 A7 A6 AS , 0 I 1 0 Byte 1 in iti alizat ion, format - 4, single.
2 ICWl B 0 A7 A6 AS 1 0 1 0 0 Byte 1 ini tia lizatio n, format - 4 , not single.
3 ICW1 C 0 A7 A6 AS 1 0 0 I 0 Byte 1 initiat ization, format . 8 , single.
4 ICW10 0 A7 A6 AS 1 0 0 0 0 Byte 1 in itialization, format - 8, not single.
S ICW2 1 AIS A14 A1 3 A12 All A,O A' A8 Byte 2 initializat ion (Address No . 21.
6 ICW3M 1 57 56 5S 54 53 52 5' SO Byte 3 initialization - master.
7 10.\135 1 0 0 0 0 0 52 51 SO Byte 3 initialization - slave .
8 OCW I 1 M7 M6 MS M' M' M2 M' MO load mask reg, read mask reg.

• OCW2 E 0 0 0 1 0 0 0 0 0 Non·specific EOL
'0 OCW2SE 0 0 , 1 0 0 L2 L1 LO Specific EOI. L2, L1, LO code o f ISFF to be reset.
11 OCW2 RE 0 1 0 1 0 0 0 0 0 R ota te a l EOI (Auto Model.
12 ocwa RSE 0 1 , 1 0 0 L2 L1 LO Rotate at EOI (SpecifiC Model. L2, U ,lO

code of line to be rese t and selected a s
bottom prior it y.

13 001'12 RS 0 I I 0 0 0 L2 LI LO L2, Ll, LO code o f bottom priority line.
14 OCW3 P 0 0 0 0 1 , 0 0 Potl mode.
'S OCW3 R1 S 0 0 0 0 1 0 I 1 Read IS reg ister.
'6 OCW3 RR 0 0 0 0 , 0 , 0 Read requests registe r.

" OCW3SM 0 I I 0 1 0 0 0 Set special mask mode.,. OCW3 RSM 0 I 0 0 1 0 0 0 R eset special mas k mode.

Table 2. Summary of the 8259 instruction set. In the master mode,~ pin == 1, in slave mode~ ==- O. (-J ==- do not core. (Courtesy
of tntet.]
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ber indicates that the number
is in hexadec imal.

Assume that th e system is
to be set up as follows: (1)
You wan t to operate in the
fully-nested mode, no bits
masked off, and inter rupt
request zero (lRO) is to have
the highest prior ity. (2) You
wi ll have a jump table sta rting
at 8400H, and th e jump
instructions will be spaced
every four bytes in memory.
(3) The 8259 I/O ports wi ll
be located at FCH and FDH.

The initi al izat ion com-

mand words (lCWs) for this
configurat ion are show n in
Fig. 7.

The program necessary to
put the samp le ICWs into the
8259 is shown in Fig. 8. The
8259 is set up to operate in
the fully-nested mode as
desired.

You must st ill set up a
jump ta ble, starting a t 8400H
in memory. It might look
something like Fig. 9.

A typical interrupt service
rout in e might loo k something
like Fig. 10 for, say, IR2.

The OON2 used in this
routine is obtained as shown
in Fig. 11. Again, you should
remem ber that OCW2 must
appear in every service rou
t ine befo re returni ng to the
interrupted program. This is
necessary to set up the 8259
fo r hand li ng the next inter
rupt.

Conclusion

In this article, I have
attempted to describe how to
imp lement Intel 's 8259 pro
g ra mmable interrupt con-

trol ler in to an 8080· based
syste m utilizi ng the $-100 bus
structure. The controller as
shown wil l, of course, work
in any $-1 00 system whose
processor emulates the 8080.
The circuitry required is
fairly simple and works quite
well , as shown in Fig. 4. This
interru pt controller provides
far more flex ibility than any
o t her in terru pt control ler
that I have seen and yet is
simple enough so that anyo ne
can use it. Try it; yo u' ll like
it. •

Unique ne w inse rtion tool. Also aligns bent 
ou t p ins , A tw ist of the ha nd le compresses
the p ins to proper .6 0 0 inch spacing and
locks the Ie into the too l. The n s imply place
th e tool o n the socket a nd dep ress the
plunge r for instant and accurate insertion ,
Fe ature s heavy chrome plating throughout
fo r reliab le static dissipation. In c lud e s terrnl
nal lug for attachment of ground strap ,

I [ inSERTiOn TOOL
3&-40 PID [mOS-SAFE

05

There 's a new . e ighth OSCAR satel li t e in o rbi t, and th e AMS AT t eam helped put it there !

Your help is needed for future sat e l li t es. Join AMSAT and support the new , ad
vanced Phase III series o f OSCARs. engineered to provide communicat ions o ver
tran scont inental d ist ances for ho urs at a t im e .

OK MACHINE & TOOL CORPORATION
3455 CONNER ST., BRONX, N.Y. 10475 U.S.A.

TELEX 125091

Send $ 10 memb ership dues t o AMSAT, P.O. Bo x 27 . Washington, D.C.
200 4 4 . Li fe membership Is eveuebre for Cl tax-deducti ble donation o f $100
or more , payable In quarterly tnstaurnent s i f you wi sh.

Phase 111 satettt re so lar cells may be sponsored for $10 each, end
w e 'll send you a cerrl f lcare speci fy ing the ce l ls you are sponsoring.

For a tax-deductible contrib ut ion o f $1 .000 or more, we 'll
even inscri be your name o n a plaque to be placed in o rb it
aboard the Phase III spacecraft fo r po sterity . and we 'll send
you a repli ca ho noring your cont r ibu tion .

-<t:)'b Dues and contr ibutions may be charged to VISA o r
~_-c::::!:"'::o.. Master Charge. Ph one us at (20 2) 488-8649.

MINIMUM BILLING $25.00 ADD SHIPPING CHARGE $1.00
NEW YORK STATE RESIDENTS ADD APPLICABLE TAX
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Charlene Babb Knadte WB1HJD
316 Vanderbilt Parkway
Dix Hiffs N Y 1/746

Use A Computer!
Who, Me~
- yes . . . you!

I 've been seeing t hose
compute r-related a r

tic les in amateu r radi o
magazines fo r so me time
now, an d fli pping right past
the m without even giv ing
myself a chance to see
what aspect of computer
knowledge t hey dealt wit h.
I assumed not t hat they
wouldn't inte rest me, but
that th ey would be tota lly
incomprehensib le .

I was wrong, of course,
bu t it was n't t he ham
magazi nes that convinced
me . It was a littl e brochure
fro m my com m un ity
library. I am luc ky enough
to live in a progressive
ne ig hbo rh o o d - w el l, a
ne igh borhood with some
progressive individuals in
it. One of these individuals
ma nage d to p rocu re a
primary-source computer
and several te rminal s fo r
the school district, and he
negotiated to have o ne ter
minal placed in t he libra ry.
This necessitated offering
t he pub lic an opport unity
to learn to use it, and a n an
nouncement of the result
ing cou rse was what I read
in the libra ry brochure.

I'm not su re even now
what mot ivated me to sign
up fo r t he course (maybe
a ll those articles I'd seen?).
But by t he end of the first
session, when we we re
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given an opportu nity to ac
t uall y sit at the mac hines
and pu nch the keys, I knew
I was hooked . Computers
a re permeat ing o u r so
c iety, and we may as well
lea rn to use them , I told
myself . My childre n will
use t hem later, I'm con
vinced. so they may as we ll
become comfortable with
them now. I ra t ionalized as
I took the m with me, d ur
ing my prac t ice sessions,
into t he loc ked booth at
t he library which no body
wi tho ut k.nowledge is
a llowed to ente r.

O nce past the ea r ly
glitch-fi lled prac tice ses
sions whe re [ lea rned what
mista kes I was pro ne to
make and how to avoid
them, I was delighted to
see what I co u ld do . I
could play games tha t had
pr e v io u sl y been p ro
gram med into the com
pute r m e m o ry for o u r
ente rta inment a nd lea rn
ing. These included "Stock
Market," " Po llut io n," a nd
the inevit ab le ti c-tac-toe .
Better, I could produce my
own pro gra ms . I could
write into t he mac hine my
own se ries of messages a nd
have the compute r type
out one, severa l. o r a ll of
them as I chose. I could
have it write ve rtica l o r
horizon ta l columns o f
num bers. I cou ld cor rec t a

sing le line or wipe out my
who le prog ram and beg in
aga in. I cou ld have t he
machi ne repea t a process
whateve r number o f t imes
I to ld it to. a nd t hen stop. I
coul d do a ll o f the se
thin gs, combined into one
sho rt progra m. It was a
powerful fee li ng. But it was
tempora ry.

When I had tot a lly
mastered the materi al we
had been give n and th e
five-sess ion course came
to an end. I was ready for
more. Wou ld a more ad
vanced course begin? No.
The re was too much de
mand to repea t the in
trod uctory one . By the
t ime the " a d v a n c e d "
course cou ld be offe red,
the summer would be ove r
and I would be invo lved in
teac hing adu lt educat ion
cou rses two nights a wee k.

So instead , J bought a
copy of Basic BASIC
(J ames 5. Coan, Ha yden
Book Co.) a nd Discovering
BASIC (Robert E. Sm ith,
also Hayd en), whic h I like
even bette r (I 've been to ld
t ha t BASIC by Albrec ht is
even better, and I've ob
tai ned Bob Alb rec ht's My
Compu ter Lik.es Me When I
Speak In BASIC), and I
dete rmined to use t hem to
teach myse lf du ri ng the
day.

But I had a p ro blem. My

problem was that I had no
problems, that is. none of
the types t hat computers
are usefu l in hand li ng. I am
a pract ica l person , and I
li ke to work towards goals.
I like for my interests to
have potent ia l fo r growt h.
I'm not willing to use the
com pu te r mere ly a s an
elaborate toy . (I am willing
fo r other peop le to do
th a t -I recog nize t he e le
me nt of se rendipity t hat
ca n result in the d iscovery
of someth ing terribly im
po rtant , whet he r do ing
pure research or jus t "fool
ing a ro und.")

I thought of a way th e
computer cou ld be usefu l
to me . Why couldn' t our
library terminal be used to
ta p into compute rs tha t
store libra ry referen ces
the type you don't usua lly
find in Reader 's Guide? I
recently ran a ll over t he
place scout ing out medica l
li bra ri es to fi nd a rtic les I
needed to hel p me do a
medica l research arti cle.
I'd hate to go through t hat
aga in in some othe r a rea of
interest . No doub t the
libra rian would have to
ca ll th is service up, and it
m igh t cost, but I, for one.
would be willing to pay.

I me nt ioned my idea to
t he refere nce librari an .
"Oh." she sa id. "we have



Christopher and Juliane watch as I enter the program. This
isn't at aI/like a typewriter, the y're thinking.

that already . We just don 't
mention it unl ess so meone
come s in with a probl em
that in o ur jud gment cou ld
be best solved th at way."
She showed me bookl ets
a n d br o chu re s . Sur e
enough, there it was. The
service had been there a ll
along, e ven befo re the
Teletype" had been put
into the library . Half a
d oz en m em ory b anks
across the count ry were ac
cessib le .

" How much does this
usuall y cost?" I as ked ,

" It can run from ten to
about fi fty do ll ar s, bu t the
average is a bout twentv
five do llars."

That was too much for
me . I had envis ioned a bou t
two do llar s-ma ybe fi ve .
(I sn 't everything at librarie s
supposed to be c he apt)
And you had to pay for the
search even if the corn
p uter c a me up w ith
nothing . (l a t e r, to my
delight , I di scovered a
loca l medic al library that

provides a medica l-articles
sea rch at a fee of only $3
for the public-more for
doctors.I

But I cou ldn ' t tap into
the se services my self, just
because I had access to an
ASR-33. What use did I
ha ve for a co mpute r? No ne
at all , I co ncl uded .

But that wa s before I
ta lked to Hans Na pfe l
WB2ZZB, who knows how
to let a compute r make li fe
easier in the ham sha ck a nd
in the rest of the house as
we ll . And that was before
Pau l Wade WA2ZZF intro
d uced me to the be auty of
compute r-genera ted a rt . It
was also before the " Pe r·
sona l Comput ing 77 Trade
Fair" in Atlanta drew 5,000
people and 140 exhib itors.

When the Wrig ht broth
e rs managed to keep thei r
plane aloft , when Alex
ander Graham Bell man
aged to transmit a message
intellig ib ly , and when
Edison in vented the

phonograph , people as ked,
" But what do we do with
it?"

M aybe I don 't ha ve
mu ch ne ed f or c o m 
puters - now . Bu t I' ve
discovered how mu ch fun
they ca n be . And m y

c h ild re n have been in
troduced to them , wi ll be
re-introduced periodicall y,
and are not afraid to use
them. When -not if- they
become a necessary part of
all our li ve s , I' ll be
ready. •
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Sam Creason K6EW
2940 Arlington Ave.
Fullerton CA 92635

Bird Watching •In BASIC Land

-another use for your micro
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I n the past two years o r
so, the microp roce sso r

(u P) has had a substantia l
effect on amateu r rad io .
Many art icles on repe ate r
con trollers, CW mac hi nes,
beam ro tators, and the like
attest to this. Nea rly a ll
the se art icles desc ribe ap
pl icat ions in whic h the uP
exe rcises some sort of co n
tro l function, Howeve r, as
uP-based home co mputers
become mo re po werfu l,
and capable of " numbe r
c ru nchi ng ," t hey w ill
beco me more usef ul in the
design of amateur rad io
equipment, as well. This

article desc ribes such a
design app lication.

Severa l mo nths ago, I set
o ut to build a Q RP CW
tra nsmitte r whic h would
cover the first 100 kHz of
40, 20, 15, a nd 10 mete rs.
Rather th an use a 40 meter
vfo and a se ries of mult i
pliers, I was incl ined to try
so me so rt of heterodynin g
sc he me for freq uency
generation . Of cou rse, the
risk of generati ng o bjec
t ionab le o ut puts (bird ies)
a lways ex ists when such a
scheme is used, si nce many
o utputs a re pr od u c ed .
Charts are ava il ab le whi ch

are useful in determining
the freq uencies at wh ich
these object iona b le out
puts wi ll be produced."
However, using the charts
soon becomes a ted ious
process, to say the least . To
avo id t he ted ium, 1wrote a
program (i n BAS IC) whic h
searches o ut a nd identif ies
the birdi es.

*Markel, J . D., " Shrinking Inter
mod ulation," EON, Augu st ,
1967, pp. 56-65.

The Problem

App lying signals at two
d iffe re nt frequencies to a
mixe r prod uces a la rge
number of outputs. Some
of these outputs are har
monics (includ ing the fun
da mental) of each of the
app lied signa ls . The re
ma ining outputs are " be at
p rod uc ts"-the so-cal led
su m prod uc ts and dif
fe re nce products . These
are outputs at frequenc ies
correspond ing to IF1 +

Fig. 1. Flowchart of the rout ine which searches for har
mon ics of the fixed oscillator.
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Fig. 2. Flowchart of the routine which searches for tier
monies of the vfo.



Fig. 3. Flowchart of the sum products search.
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will be listed .
The re ma ining fou r sec

tions of the p rog ram search
for various types of birdies.
The fi rst se ct io n dete r
mines if any harmonics of
the fi xed osc illa tor fall
within the range o f interest.
The second performs a
s im ila r sea rc h fo r har
monics of the vfo. The
t hi rd sea rches fo r sum
products while the fou rth
sea rches for diffe rence
produc ts . Harmon ics and
beat produc ts through the
ten th o rder a re examined .

Flowc harts o f eac h of
the latter fo ur sect ions are
shown in Figs. 1, 2, 3, and 4.
Most of the terms which
are used in the flowcha rts
differ from the co rrespo nd
ing terms in the list ing of
the program, Fig. 5. The
terms in the flo wchar ts
were c hose n to he lp make
the logic c lear . They can' t
be used in the program
because of the restri c tion
in BAS IC concerning t he
numbe r o f characte rs in

The Program
The program consis ts of

f ive sec t io ns . The first
a llows the o pe ra to r to
spe c ify values fo r the
lower and upper limits of
the frequency of the vto
(VFOl and VFOU, respec
t ively), t he frequency of
t he fixed osci llator (FX Dl,
and t he lower and upper
limits of the frequ ency o f
the range of interest (Ll,
and l U, re spect ive ly). If
any birdie fa lls within these
li mits , its characteristic s

freq uenc ies. t he ir even
o rder harmonics, and all
beat p roduc ts involving
even-orde r ha rmonics o f
e it he r fre quency . Of
course , if the frequenc ies
o f the vfo a nd f ixe d
osc illato r are chosen so
tha t no unde sir abl e o ut
pu ts fa ll within o r near the
desi red range, t he design
and implementation of the
ci rcuit is simpler. That's
the pu rpose of the pro
gram.

vto . As the vfo is t uned
from 5.0 to 5 .5 MHz .
seco nd-order outputs will
be produced at 14.Q.14.5
and 4.Q.3.5 MHz. O ne o r
the other is se lec ted by ap·
propriatel y tuning the out
put of t he mixer . The fre
que ncy o f the other sec
o nd-order beat p rod uct is
suffic iently fa r away to be
of little concern. Whethe r
any of the re ma ining beat
products o r any harmonic
is t roub lesome depends o n
the o rde r of the p rod uc t o r
harmon ic, the type of m ix
er whi ch is used , and the
frequency of the prod uct.
Generally, the higher the
o rde r. the lo we r t h e
amplitude. If a double
balanced diode mixer is
used, it will suppress to a
degree both fundamental

JF2, whe re J and J are in
tegers and F1 and F2 are
the frequencies of the ap
plied signa ls. The sum, I +
J. is called the order of the
signa l. For example, the
difference product which
is composed of th e third
harmonic o f F1 and the
fourth harmonic o f F2 is a
se ve n t h-o rd e r p rod uc t .
Simila rly, t he sixth har
monic of F1 is a sixth-o rde r
product, since I = b.

Generally, the second
order su m o r difference
product is t he sig na l of in
tere st in a heterodyn e
frequenc y-ge ne rating pro
cess. For example, a very
common way to imple
ment an 80/20 meter rig is
to mix the outpu t of a 9
MHz crystal oscillator with
the output of a 5.Q.5.5 MHz



the name of a va riable .
Fig. 1 is a flowcha rt of

that pa rt of the prog ram
whic h searches fo r har
monics of the fixed oscil
lator that fa ll within the
range of in terest. Sta rt ing
with 1 = 1, the pro gram
computes the Ith harmonic
of the frequency of the
fixed osci llator (F I) and
compares it with the limits
of the range of interest (LL
and LU). If Fllies above the
range, t he program imme
diately branc hes to th e
ne xt sec tio n, since a ll
highe r harm oni c s mu st
a lso lie above the range . If
FI falls within the range of
interest , the o rde r (I) and
the frequency (FI) of the
harmonic are listed. If FI
lies below the range, the
frequency of the next
hi gh er h arm oni c is
sc reened.

Fig. 2 is a flowchart of

that pa rt of t he p rogram
which sea rches for ha r
monics of the vfo that fall
wit hin the range of interest
Sta rting with I = 1, the pro
gram comp utes the fre
qu ency o f the Ith harmoni c
of the lower limit o f the fre
quency range of the vto
(HI) a nd compares it wi th
the upper li mit of the range
of interest (LU}. If Fli lies
above the ra nge , the
p rogram immed iate ly
branc he s to the next sec
tion, since all higher har
mon ic s mu st al so fa ll
above the range . If Fl.l
does not li e above lU, the
p rogram computes FUI,
the Ith ha rmonic of the up
per limit of the frequency
range of the vfo . If ei the r
Fli or FU I fa ll within the
range of interest o r if they
lie on o pposite sides, the
order (I ) and the limits of
the freq uenc y of the har-

monic (FLI and FU I) are
listed. If both Fl. l and FU I
lie below the range, the
next highe r pai r of har
monics is sc reened.

Fig. 3 is a flowc ha rt of
tha t part o f the program
whi ch sea rc hes for sum
products that fall with in
the range of interest. Start
ing with I = 1, the program
computes t he frequency of
the Ith ha rmonic of the
lower limit of the frequen
cy range of the vfo (H I). If
HI lies above the range of
interest, the prog ram im
mediately branch es to the
next section, since sum
produ cts wh ich are pro
duced by a ll higher har
monics of t he vfo must lie
above t he ra nge of interest .
If H I does not lie above
LU, the program computes
FU I, t he Ith harmonic of
the uppe r limit of the fre
quency range of t he vfo.

The program then com
putes the frequency of the
lth ha rmonic of the fixed
osci llator. For any given
va lue of I, J runs from 1 to
10-1 or to a val ue such that
FJ lie s above the ran ge of
interest. In the latte r case, I
is incremented and J is
reset to 1 even though it
d id not reac h the value of
10-1. Fo r each pair of I and J
which is not excluded by
these tests, the program
computes the frequencies
of the sum prod ucts which
are produced by the lower
and upper limits o f the fre
quency range of the vfo
and the fixed oscillato r (S l
and SU, respectively). It
then compares these with
the limits of the range of in
terest (ll and LU). If SLlies
above the range, I is in
cremented and J is reset to
1, since any combination
invo lv ing t he uni nc re-

100 .", "".",
110 .", "".", "".",
120 I'" "".", '" "".", "".",
130 PRINT "VF0L .. vreu .. fXC .. L1. .. LU 1"
140 INPUT V.. W.. X"B"A
150 C - 0
160 PRINT "HARH0NICS 0F fIXED eSCILI..AT0R"
170 feR I - I Tm 10
180 C-C+X
190 If C.A THEN 2 3 0
20 0 IF C<8 THEN 2 20
2 10 PRINT USING IOO.. I .. C
220 NEXT I
230 PRI NT "HARHeNI CS 0F VFS"
240 0 .. 0
250 £ .. 0
260 feR I := I T9 10
270 0 .. O+V
280 If O»A THEN 370
290 E .. E+W
300 IF 0<13 THEN 320
Jl0 G0T0 330
320 If £<B TH£N 360
330 PRI NT
340 PRINT USING 110 .. 1 .. 0 .. £
350 ?R I NT
360 NEXT I
370 pqINT "SUM PReDUCTS"
JeO 0 • 0
390 E • 0
400 F9R 1 .. I T0 10
410 C • 0
420 0 • D+V
430 IF O»A THEN 590
440 E • E+W
450 FeR oJ • I T0 10-1
460 C • C+X

470 IF C»A THEN 580
480 F • C+O
490 G .. C+E
SOD If F-A THEN 580
510 IF FeB THEN 530
520 G0T0 540
530 IF GeB THEN 570
540 PRINT
550 PRINT USING 120 .. oJ .. C"I"O.. E"F .. G
560 PRINT
570 NEXT J
580 NEXT I
590 PRINT "DIFFERENCE PRBOUCTS"
600 0 • 0
610 E • 0
620 FOR 1 • I T9 10
630 C .. 0
640 D • O+V
650 E • E+W
660 FOR oJ • 1 T0 10-1
670 C • C+X
6eO F • ASS(C·O)
690 (i • ABS (C-E)
700 IF F»A THEN 730
71 0 IF FeB THEN 750
720 GeT0 760
730 IF G»A THEN 790
740 GBTe 160
750 IF GeB THEN 790
760 PRINT
770 PRINT USING 120"J"C"I .. O,E,F .. li
780 PRINT
790 NEXT oJ
SOO NEXT I
8tO G0TO 130
820 END

Fig. 5. Listing of a program which searches for undesired outputs .
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7 . 0 0 0

8 .000

14. 0 0 0

20 . 0 0 0

13.50 0

2 1 . 000

23.000

2 8 . 5 0 0

2 8 . 0 0 0

7 • I 00

7 . 400

12.900

2 1 .100

2 0 . 600

2 8 · 10 0

2 2.100

2 9 .. 20 0

5 .50 a

5 . 500

5.500

5.500

3 3.0 0 0

33.000

49·500

33.00 0

38. S00

5 .40 0

5 .400

5.400

5.400

32.40 0

4 8.600

3 7 . 8 0 0

6

1

1

6

9

I

6

1

1

2 2 .000

2 7 .500

12. 50 0

2 5 . 0 0 0

19.500

2 1 . 600

2 6 . 5 0 0

53 .000

2 6 . 5 0 0

2 7 .000

33. 500

6 7 .000

I

2

1

1

I

1

I

2

5

•

2

VF0~ ~ VF 0U ~ FXD~ L~~ ~U 1
15 . 4 ~ 5 . 5 ~1 2 .5 ~6 .5 ~7 .6

~RH0N ICS 0F FI X~D 0S CI LLAT0R
~RM0NICS .0F vF0
SUM PRODUCTS
DI FFERl::tJCE PR0DUCTS

VF0L~ VF 0U ~ fXO ~ L~ ~ LU ?
15. 4 ~5 .S ~ 19 .5 ~ 1 3 ~ 15 . 1

~RM0NICS Bf fIXED 0 SCILLAT0~

K\ RM0NICS Bf VF0
SU~ ? R00UCTS
DI FFERENC E PR0DUCTS

SUM PR0DUCTS
DIFrE~ENCE PR0DUCTS

VF0L~ VF0U ~ fXD~ LL~ LU 1
15.4~5.5~ 26.5~20.~ 22.1

HARHBNICS Bf FIXED BSCILLAT0R
W.RM0NICS BF VF e

SUM PR00UCTS
DIFFERENCE PR0DUCTS
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VF 0L~ VF 0U ~ FXD ~ LL~ LU 1
15 . 4 ~ 5 . S ~ 3 3 . S ~26 . 5 ~ 2 9 . 6

~RM0NIC5 BF FIXED ~ SCILLAT0R

~RH0NICS 0F VFO

Fig. 7. O utp ut from the program showing some products wh ich result when a 5.4-5.5 MHz
vfo is heterod yned to 20, 15, and 10 meters.

Fig. 6. Outpu t from the program, showing pro ducts wh ich result w hen the outpu ts from a
fixed oscillator at 12.5 MHz and vfo at 5.4-5.5 MHz are mixed to p rod uce a signal at
7.1-7.0 M Hz. The signal at 7.4-8.0 M Hz is a birdie. The range of interest is 6.5-7.6 MHz.

mented va lue of I a nd a
higher va lue o f J wi ll pro
duce a n Sl (and SU) whic h
lie a bo ve the range . If
eit he r Sl o r SU fa lls within
the range of interest, or if
they lie o n o pposite sides
of the ra nge , t he o rder OJ
and freque ncy (FJ) of the
harmon ic o f the fi xed
osc illato r, the order (J) and
the freq uenc ies o f the ha r
moni cs of the vfo range
(H I and FU ll. and the li mits
of the frequency range of
the sum prod uct (Dl a nd
DU) a re listed.

Fig . 4 is a flowchart o f
that part of the program
whic h searc hes fo r dif
fe rence products . Frequen
cies o f the difference prod
ucts (Dl a nd DU) a re com
puted in about the sa me
way as are frequencies o f
the sum products. How
eve r. absolu te val ues are
used in orde r to avoid the
need to dea l with negative
numbers. For example, if
the quan tity SF1 - 6F2 is
negative, th ere will be a
beat product with a fre
quency of 6F2 - SF2. Com
puting the absolute va lue
of SF1 - 6F2 produces the
same re su lt.

All possible d iffere nce
products must be screened .
Unlike the previo us cases,
even if a given combina
tion of I and J produces a
birdie which lies above the
range of inte re st. t he com
binatio n of, say, I + 1 and
J + 1 may not.

The d iffe rence products
are sc reened in muc h the
same way as the other
types o f birdies. Eac h pa ir
of Dl and DU is tested to
see if both membe rs lie
outs ide the ra nge of in
terest and o n the sa me
side . If they do not. t he
c h a ra c t e r is t ic s of t he
birdie are li sted .

Output
Out put from the pro

gram is as shown in Fig. 6.
This part icular case in
volves a vfo which tunes
between 5.4 a nd 5.5 MH z
and a fixed osc illa tor at
12.5 MHz. The objective is



to produce a signa l in the
lo w er 100 k Hz of the 40
meter band . The range of
interest l ies between 6.5
and 7.6 MH z (500 kH z
eit her sid e of the d esired
o perat ing range). Nei ther
the f ixed oscillator nor the
vfo produces harmonics
which fall within the range
of int ere st , no r are there
any sum produc ts wi th in
th e range o f in t erest. The
la tt e r i s us ua lly t r ue
when e v er a d iffe re nce

product is the desired
signal. In such a c ase, the
f requency of either t he vto
o r t he fixed oscil lator must
lie above the des ire d o per
at ing range and generally
lies above the ran ge of in
terest. The desi red signa l is
the se c o n d-o r d e r dif 
ference product . One other
difference p roduct l ie s
w it hin t he range of interest.
It' s an e ight h-order p rod 
uct wh ich is com posed of
the second harmonic of the

fixed o sci lla to r and the
sixt h harmonic of the vfo .
As the vfo is tuned from 5.4
t o 5.5 M Hz , the b irdie
moves from 7.4 to 8.0 M Hz .
Since it 's o f rel ati vely high
order, its am p litude is fa ir
ly lo w . Further, sinc e i t's
c o m po sed of even-order
harmoni cs , a d oubl e
balanced diode mixer l ike
ly can deal effectively w ith
it.

For those w ho are in
t erest ed , an analysis of t he

scheme which I se tt led o n
for a transmitter is sho w n
in Fig. 7 without com m ent.

Finall y , t here is a u sefu l
extens ion to the program
w hich is worth considera
tion by the person who has
access to a CRT display . A
multiband version cou ld
be written which w ould
di spla y the result s i n
graphical form . In thi s way,
the effects of the variou s
paramete rs cou ld q uick ly
be eva lu ated. •

teet readers of 73 who may
also get OS T. Twenty-five
months ago I sent to Kensco
Communications 01 Quincy,
Mass., for crystals for my two
meter transceiver. Six weeks
went by, so I wrote a letter of
inqu iry. No response. So I sent
to the Federal Trade comrn!e
sion Register to get my money
refunded. Hundreds of others
have been skinned by the
Kensco name; no w it i s
changed to Southeastern c orn
mun icatlons , 2729 l n 
dependence Ave., Quincy MA
02169.

Wayne, I guess the boys at
Newington are having a long
nap when they will place an ad

CAUTION

W1AW's 15 and 18 wpm text,
but they had very long laces
when they came out with their
new blank 610 forms to resub
mit fo r another try. That's all
the prooll need to get the 20 +
tape for my Extra exam.

David L Kess ler WB2JUJ
Hoosick Falls NY

The article, "The Heavy
weight ,',' by David Boyd in the
August, 1978, issue mentions a
technique that is dangerous. If
you pour molten lead on top of
water (in th is case, mud), you
may vaporize the water. The
steam pressure can be quite
high and could " blow" molten
lead out 01 the mold and into
the face of the pourer.

A safer procedure wou ld be
to make the mold out of plaster
01Paris and bake it in the oven
to completely dry it. You could
then pour lead into it without
risk .

Edward W. Menke N2AAJ
Schenectady NY

1__----....1

RAVING AT 13 WPM

After many years of hard
work and struggling to get my
code speed up with different
code tapes (all of which had
coded text on them) and copy'
ing W1AW, I decided to t ry the
13 + t ape that you raved so
much about.

Well, after using It , I have to
say it' s great. I went down with
between 80% to 90% solid
copy and passed my general
exam with a score 01 100%.
And you were right when you
said that you could fa ll asleep
taking the code exam. I might
have if I hadn't had the normal
case 01 the jillers and shakes.

So, in Closing, I say thanks
lor the proper study material
needed for my exam . Oh, yes,
some of the others that took
their exams with me had used

bankruptcy sale, so there is no
real connection between the
two. We are not accepting ads
from Southeas tern , by the
way.-Wayne .
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In QST for a corrupt company
such as Southeastern Com
munications, formerl y Kensco.
Things got too hot so they
Changed their name, phone,
and box number

Emil Carver K3MZO
Plymouth PA

Sorry to hear you got stung by
8 QST advertiser. When we
drop an advertiser from 73, wa
watch with interest when the
ads appear in QST . .. per
tic ularly in view of the rec
titude of th ei r recent editorial
on protecting the members.
Several advertisers in QST are
not acceptable in 73. Re
Kensco: They went bankrupt
and Southeastern bought out
their stock of crysta ls at 8
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Corrections

Ham Help
I wonder if your readers can

perhaps supply me with rntor
matron on the Olivetti TE300
terminal . While any informa·
uon is welcome, I am speclfl
cally inte rested in a service
manual for the keyboard/print·
er uni t, ideally wi th electrica l
information. A wiring diagram
for the power supply un it
would also be helplul.

Chartes Boelens
7311 Coronado Dr.

Burnaby BC
Canada V5A 1P9

Last January, I purchased
wh ile liVing In Baltimore a
twelve-volt power supply ,
model POS-12202. This, as you

]1 '60

may know, is a twenty-Amp
power supply. I am aware now
that th Is company went
bankrupt. When I opened the
power supply and was ready to
put It in service after moving to
Atlanta, Georgia (I purchased
th is the day we were movi ng
out of town), I iound that two of
the capacitors had exploded. I
immediately began search ing
to rep lace those, which I have
done (with a higher grade com
puter capacitor).

However, now I find that the
t hree power trans istors
mounted on the rear 01 the
cabinet seem not to be tunc
t ioning. I can trace power to
these transistors but nothing
beyond them. My problem is

that I have had difficulty
locating these t ransistors and
am told that this Is not a nor
mal number. Could anyone
help? The number shown on
the transistor is 915-DNA·2·
7721 . I would appreciate any
assistance anyone can give me

Tom W7DND (see page 170,
June, 1978. 7:1) has wrillen me
that if you have trouble getti ng
low swr on the current feed , he
trimmed his coax for a matc h. It
is now 1:1 .3.

Jerrold Swank W8HXR
Washington Courthouse OH

Somebody sh ould have
noticed by this t ime crscreoen-

concerni ng this matter.
Fred Musgrave, Captain

Project Director
Southern Territorial

Headquarters
The Salvation Arm y

675 Seminole Ave., NE
Atlanta GA 30307

ctes between the schematic
and the PC board artwork on
page 129 01 the May, 1978,
issue: lor example, the B·E
short on Q2; and the preferred
connection lor the speaker on
the artwork as compared to the
schemati c (although I suppose
you'll fi nd audio almos t
anywhere on this circuit).

H.E. Eddy W2BU
Oneonta NY



Computers
and the Real World

- practical DIA and AID •conversion

Fig. 1. Protot ype D/A converter using binary weighted
res istors .

equivalent of the digita l
wo rd . The di git a l word
re presented in the figure is
10011 000, so the output
current wou ld be 152 VI
128Q Amperes. The o utput
curren t cou ld be set to
va lues from 0 Ampere s, for
a digital word of 00000000,
to 255 vn 28Q Amperes,
fo r a digi ta l word of
11111111, in steps of Vn 26Q
Amperes . Notice that we
call t he o utpu t of a D/A
converter an ana log signa l
but that it actua lly varies in
discrete steps and on ly ap
proaches an a na log signal
when t he step size s are
small . Usually, it is more
useful to have the o utput
be in the form of a voltage
rather t han a current, and
an operational amplifier is
included to do the current
to-voltage translation .

A Practical D/A Converter
One disadvantage of

using binary weighted
resi stors to make a D/A
converter is that the
resistors span a wide range
of values. It is diffic ult to
make accurate integrated

161 I)jd

DtA Conversion
The most basic form of

D/A converter is show n in
Fig . 1 . It c o n s is t s of
switches which a re used to
represen t a bina ry word
a nd binary we ighted re-
sistors whic h contribute
current to the output in
proportion to the bit post
tions of the switches. This
pa rti cular co nve rte r has
eight switches, so it ca n
co nve rt an eight-bit digital
word into an output cur
rent having 28 = 25& step
values. The output current
for this type of co nve rter is
equal to tl:te voltage so u rce
value divided by the
largest weighting resistor
value (he re 1282) and
multiplied by t he deci mal

and AID convers io n . In
fact, o ne of the circu its
described be low can be set
by a switc h to do e ither
D/A o r AID conve rsio n.
Thu s , it e nables co m
mun icat ions to a nd from
t he a na log w o rld , d e 
pending upon ap plica t ion,
with a minimum of com
pone nts .

to change the d igita l o ut
put of the co m puter to a n
analog voltage. Simi la rly,
an ana log-to-dtgf tal . o r
AID , co nve rter can be used
to co nvert a na log voltages
to d igita l words wh ich can
be se nsed and me asured by
a computer.

Int e gr at e d c irc uits
des igned to be the heart of
D/A co nve rters are now
becoming availab le from
severa l ma il-o rde r pa rts
supp lie rs. Al though these
devices were origina lly
developed fo r use wit h ad
ditional custom control cit
cul ts. t hey ca n be used in
c o n ju nc t io n with a
microcomputer to do DIA

•, • n

J o '"
J O "'..

, '" r-,,, ••
0 ". /"
0 ...
0 .'"...

Kenneth D. Tentereiti W/FZA
Woodside Drive
Atkinson N H 038/ /

A side fro m computers
a nd t hei r pe ri p hera ls,

much o f th e rest o f the
wo rld is ana log . Computers
can perform ma ny
val uable tasks in isolation ,
but appli cation possibil
ities are fa r greater when a
co mputer can co mmu ni
ca te direct ly wit h t he
ana log world . Communica
tion from a co mp ute r to
the analog world is normal
ly done using a digital-to
ana log, or D/A, co nve rter
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Fig. 3. A basic analog-to-digital converter.

Fig. 2. A practical D/A converter having an output range o f
o to 10 volts in 0.039-volt steps.

Table 1. AID conversion ro utine. Register A contains
resul ts of all p rio r bit tests. Register B contains a logic one
in the bit position under test.
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A bas ic block d iagram of
a success ive-approxima
tion AID converter using an
MC140B is shown in Fig. 3.
The ana log input signal is
applied to IC1 , w hich is a
high inp u t impedance
amplifie r that keeps the
converter from loading
down the analog source.
Output currents from ICl
and the MC1 408 are com
pa red by hig h -gain
amplifier IC2 . W henever
the output cu rrent of the
MC1408 is greater than
that of IC1, the output of
IC2 w ill appear as logic 1 to
t he computer input port .
Conversely, w hen the out
put current of the MC1408

, ,
a success ive-a pp rox ima-
t ion AID converter is a D/A
converter such as the one
descr ibed above. An AID
converte r has an analog
signa l, usuall y a vo ltage, as
its input, and the c ircu it
t r i es to f ind a d ig ita l
represen t a ti on fo r the
signal. The successive-ap
p rox imatio n converter
does th is by using a D/A
converte r to generate an
ana log voltage wh ich can
be compared to t he input
signa l. W hen the two
ana log signals are equal,
the d igi ta l word applied to
the D/A converte r is also a
valid representation for t he
ana log inpu t signal.

Now Add AID Conversion
Capability

O ne of the most popu lar
means of p e rf o rmin g
ana log-to-d igita l conver
sio n is k n o wn as t he
success ive-appro xim at ion
technique, and the hear t of

and the step size is 0.039
vo lts. Rf may be decreased
if a sma ller output range is
desi red. For example, the
maximum ou t pu t vo ltage
will be 5 vo lts, and the step
size w ill be 0.0195 volts, if
Rf is 2.4kQ.

Using the O/A converter
is st ra ight fo rward, since it
need s essentially no soft
wa re driver program. All
you need to do is ou tput a
d ig ita l word t o t he
m ic ro c om p u ter para l lel
ou tput port. and t he con
verter w i ll produce t he cor
respond ing analog vo ltage
level at its output.

In many appl icat ions, a
O/A converte r is used to
generate a time vary ing
signal, such as a sine wave,
by having the computer
out put a series of d igi tal
words. In these cases, it
may be important to k now
how fast the O/A converte r
can react . The converter
shown in Fig. 2 ca n convert
a digita l word to an ana log
ou tput voltage in about 2
m icroseco nds, w h ich is
faster t han the instru ct ion
cycle time o f a ll but
bipo la r m icrop ro cesso rs.
In gene ra l t hen, the
mic rocomputer rather t han
t he O/A converter w il l limi t
t he m axim um fr equency
w hich the D/A converte r
produces.

+ 04 + 03 + 02 +J21..+ 00 ]
16 32 64 128 256 .

w here DO through 07 are
binary va lues, either ze ro
or one. Resistor Rf deter
m ines t he am p lifier gai n
and, t herefore, its outpu t
voltage ran ge. With Rf
equa l to 4.7kQ, as shown
in Fig. 2, the maximum
ampl ifier ou tput voltage is
approximate ly 10 vo lts,

!ljd 162

ci rcuit resi stors over a
12B-to-l resistance range,
so most integrated ci rc uit
O/A converters use a dif
fe rent type of resistor net 
work, know n as an R-2R
ladder, wh ich can give very
high resol ut ion w ith only
two moderate ly sized resis
tor val ues. Fig. 2 shows an
8-bit O/A converte r built
aro u nd a Moto ro la
MC1408L-8. Internally , t his
device uses an R-2R ladder,
but, external ly, it behaves
the same as t he b inary
weighte d res isto r pro 
totype converter.

The MC1408 has eight in
put leads (07-00) w hich
control the settings of in
te rn al cu rre nt switches.
The inputs are TTL com
pat ib le, so t hey may be
dr iven d irect ly by a m icro
computer parallel ,output
port. such as an 8212 o r
MC6820. As wi t h the pro
totype co nverter, a n
am pl if ier is included to
change t he M C1 408 output
current to a voltage. The
am p lifier output voltage is
given by:
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Fig. 4. A converter which can perform either D/A or N D conversion, depending upon the
setting of switch 51 .

Tabfe 2. Th is example shows how the conversion algorithm proceeds. Results of the f irst
three bit tests are given for an analog input vortage assumed to be 6.0 volts.

!l<d 164

IC2 is a logic one, you ca n
begin the testing of in
d iv idual bits. Register B
a lways contai ns a single
one in the b it position
be ing tested . After the bit
te st is completed , registe r
B is rotated right to move
the one into position for
the next test. Results of all
previous bit tests a re com
bined in reg iste r A. An ex
amp le of h o w the
algo rithm p ro ceeds I S

given in Tabl e 2.
AID conve rs io n is a

slowe r pro ce ss t han DIA
co nve rsio n b e c au se B
d ig it al word s mu st b e
gen e ra t e d seq u e nti a ll y
(one for each bit test) to
co mple te the co nve rsion
of one analog va lue. After
each word is output. a
de lay of a t least 7 m icro
seco nds shou ld be a llowed
fo r IC2 to settl e . so the
hardware lim its the max
imum co nvers ion speed to
56 micro seconds. To thi s,
you must add the time
needed fo r the mi cro
processor to cycle through
the co nve rs ion a lgorit hm
ins t ruc t io ns . Ge ne rally .
thi s will extend the conve r
s ion t im e t o seve r a l
hund red mi croseconds .
Fortuna te ly, c ha nges in the
analog world tend to take
place comparatively slow
ly,

Possible App lica tions
D/A co nve rte rs sy n

thesize sound s. W ith them,
yo u ca n ha ve a func t ion
gener at or o f almost
un lim ited f lexi bi li ty fo r
a m p lif ie r testing. m usi c
creat ion , and perhaps even
sy nthetic speech genera
tion . AID co nve rte rs have
possibi lities which ma y be
even more exci t ing, for
the y ca n tell a co mpute r
what is going o n a rou nd it .
They can te ll it the temper
atu re . how m uc h power the
house is cons uming, how
much su nlight is falling on
a sola r collec tor. and even
whethe r it should be in
pain because a brownout is
occurring.•

TO COIO"VTU
'~ .uT ' OllT

a -register contents
80H (1000Cl000)

duced by the test word is
les s than the ana log input
signa l (I C2 outputs a logic
ze ro). then that bit should
rem a in a one . If the
MC140B ou tpu t is greater
tha n t he ana log input (IC2
o utputs a log ic o ne). then
that bit shou ld be se t to a
zero. Afte r a bit is tested
and its va lue is known. the
next most significa nt bit is
tested in a s imila r fash ion
until all bit va lues a re
known.

A flowchart listing of the
success ive-a pprox im at ion
a lgo rithm is given in Table
1 . First , t he a na log vo ltage
is c hecked to see if it ex
ceeds the range of t he con
ve rter. This is done by out
putting word FF H (all bits
se t to o ne). which co r
responds to an analog vo lt 
age of 10 volts . If the out
put o f IC2 is a logic zero.
then the input vo lt a ge
must be greater than 10
vo lts, and an error message
is pr inted . If the output of

40H (01000ooo)

20H (00 1 (ooסס0

A·reglster contents
80H (0oooooס1)

ignored the problem of
determini ng the exa ct
d igital word which should
be prese n ted to the
MC140B input so that its
outpu t is ident ical to the
analog signa l be ing a p
plied to the DIA converter.
The on ly way to determine
the co rre ct digital word is
to seque nti a lly generate
dig ital words in a judicious
manner so that each suc
cessive word corresponds
more closely to the analog
vo ltage . It is th is seque ntia l
process w hic h gives the
sue cess ive-e pp roxi ma t ion
converte r its na me . An
a lgorith m w hich conve rges
rapidly o n t he correct
digit a l word is one whi c h
ind iv idually te sts bits .
beginning with the most
significa nt bit. to deter
mine whether that bit
should be set to a o ne o r
zero . Each b it is tested by
o u t putti ng a word w ith
that bit se t to a o ne . If the
o utput of the MC1408 pro-
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Tests continue until ali
bit pos itions are tested

First test (to see If Input
Is greater than 5 volts)

Test passes (IC2 a log ic 0)
Next test (to see II Input COH(11000ooo)
is greater than 7.5 volts)

Test falls (IC2 a logic 1)
Next test (to see If Input AOH ( 1 0 1 (ooסס0

Is greater than 6.25 volts)
Test falls (IC2 a logiC 1)

is less than that of le1, the
computer input port will
see a logic zero (t he output
o f IC2 will be a large
negative vo ltage . but
d iode 01 w i ll prevent t he
negative voltage fr o m
reaching the computer in
put).

By comparing Figs. 2 and
3. you can see that the dif
ferences between N D and
D/A conve rte rs are small .
The circui t of Fig. 4 takes
advantage o f their si mila ri
ty because it ca n be used
as an AID co nverter when
desired , and , at the fl ip of a
switch, it can be cha nged
into a DIA converte r for
use in other appli cations.
In t he DIA conve rs io n
mode, le 1 is di sconnected,
and Rf is co nnected to
es ta blis h the proper gain
fo r IC2. In the AID mode,
le1 is connec ted . a nd the
ga in of IC2 is m ade very
high by disconnecting Rf.

Thus far , in di scuss ing
the AID converter, , ha ve
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RS232my *
INTERFACE

RS 232/TIL*
INTERFACE

8KSTATIC
RAM

RF MODULATOR·

Part no. 300
- 8K Altair bus memory 
Uses 2102 Static memory chips _ Mem
ory protect - Gold contacts - Wait states . On
board regulator - S-loo bus ccmceuce - Vector
input option . TA l state buffered . Board only
522.50: with parts $1 60 .00

Part no. 107
• Convert s video to AM modu
lated RF, Channels 2 or 3, So
powerful almost no tuning is re 
qu ired On board regulated
power supply makes this ex
tremely stable , Rated very
highly in Doctor Dobbs' Journal, Recommended
by Apple. • Power required is 12 vOlts AC CT, or
+5 volts DC - Board $7.60: With parts $1 3.50

Part no. 232
_ Convert s TTL to RS-232 ,
and converts RS-232 to
TTL . Two separate circ uits
• Requires -12 and +12 volts
• All connections goto a 10 pin gold plated edge
connector - Board only $4 50: with parts $7.00
with connector add $2,00

Part no. 600
• Converts AS-232 to 20mA
current loop, and 20mA current
loop to RS-232 • Two separate
circuits . Peqc.ree .12 and -12
volts . Board only $4,SO, with
parts $7_00

TIDMA *

Part no 106
• Stand alone TVT
• 32 char/l ine. 16
nnes, modifications
for 64 char/ line in
cl uded • Parallel
ASCII (TTL) input •
Video output • 1K
on board memcwy .
Output lOf compu
ter control led cur
ser • A ulo scrc n•
Ncn-cestrcctoe curser . ccese mpcts up. oown, left,
lIght. home. EOl, EOS • Scroll up, down • ReqUIres .S
volls at I .S amps, and -12 volts at 30 rnA . All 7400, TTL
cnes e Char. gen. 2513 • Upper case only . Board only
$3900; w~h parts $145 ,00

Part no 101
• Converts senanc parallel
and par allel 10 serial . low
cost on board baud rate
generator . Baud rates: 110,
I SO. 300 , 600 , 1200. and
2400 • Low power dr ain .5
vous and -12 vona requi red
• TTL compatible . All characters contain a start bll. 5 to
8 data bits, I or 2 stop brts, and enner odd or even par~y

• All connecnons go 10 a 44 pm gold plated edge connec
lor • Board only $1200: WIth parts S3S.00w,Ih coonector
add $300

tv. TYPEWRITER

Part no 11 2
- Tape Interface Direct Memory Access _ Record
and play programs without bootstrap loader (no
prom) has FSK encoder /decoder for direct con
nect ions to low cost recorder at 1200 baud rate,
and direct connections tor inputs and outputs 10 a
digital recorder at any baud rate. _ S-loo bus com
patible _ Board only $35.00: with parts $11 0.00

UART & BAUD RATE
GENERATOR*

Mentu)n parl number and cescnpteo For parts ens add "A·' to part number In USA, Shipping pard for orders accompamed by crec«. money order. or
Masler Charge, BankAmericard. or VISA number, expiration date and signature. Shipplf'IQ Cha, ges added to COD orders Caillofnia residents add 65%
!or tax Outside USA add 10'*> lor a ir ma il postage, no C.OD s ceecks and money orders must be payable m US dollars Parts kITS«crooe sockets lor all
ICs. components, and circu it boa rd, ncconentauco is included wllh all products. Alillems are In slack, and WIll be shipped tne day order is received ~,a

Ilrst cress mall . Pnces erem US dollars, No open accounts To el iminate tantt in Canada boxes are ma rked "Computer Pa rts" Dealer mqumes invited
24 Hour Order t.me: (408) 226-4064 "" Circuits designed by John Bell

Pari no. 109
• Type 103 • Full or hall
duplex . Work s up to 300
baud . Originate or Ans
wer • No coils. only low
cost components • TTL
input and output-serial .
Connect 8 ohm speaker
and crystal rmc. directly to board _ Uses XA F$ K
demodulator . Requires +5 volts . Board $7.60:
with parts $27.50

MODEM *

DC POWER SUPPLY*

Par! no 2
Baud rate is continuously adjustable
f,om 0 to 30.000 . Plugsmto any cencn .
erar connector . Low current dram RS
232 mpul and outpul . On board $w'tch
selectable 5 to 6 data o re, 1 or 2 stop
bits. and panty or no panty ertllef Odcl Of
even • Jumper selectable adOress •
SOFTWARE . Input and Output routIne
from montOl' 01' BASIC to teletype or Olhef seoer prl/11er
• Program lor u$lflg an Apple II for a video or an Inlelli
genllefM'lInal Also can output In ccerespoocence code
to Interlace wIth some setecmcs Board only - $15.00:
W1th parts - $42 .00 : assenesec and lested - $62.00

TAPE INTERFACE *

APPLE II SERIAL I/O
INTERFACE *

ELECTRONIC SYSTEMS

Part no. 111
- Play and record Kansas
City Standard lapes 
Converts a low cost tape
recorder to a digital re
corder - Works up to 1200
baud . Digital in and out
are TIL-seria l - Output of
board connects to rmc. in
at recorder - Earphone 01
recorder c onnec ts to input on board - No coils 
Requires +5 volts, low power drain - Board $7,60:
....ith parts $27.50

To Order:

afC .

Part no, 6085
• Board supplies a regulated +5 verts
at 3 arnps.. +12, -12, and -5 volts at
1 amp. - Power required is8 volts AC
at a arnps.. and24 volts ACCT at 1 5
amps. - Board ooly $1 2,50: with
carts excluding transformers $42.50



- BASIC program keeps your log, too

World's Cheapest QSLs

Charles Zappala WA 7V ZR
8051 N.E. 143rd Street
Bothell WA 98011

T his article describes an
expansion of a BASIC

program I wrote to manage
log entries and provide an
inqu iry featu re for the rad io
amateur. When I first wrote

the prog ram, 1 thought about
perhaps modifying it to in
clude prin ting QSL cards.
This final program (Fig. 1)
will show you how your
microcomputer will not only
print the QSL cards, but will
also fill them out for you.

Imagine the work that is
involved in filling o ut QSL
cards after a contest weekend

or field day! This system will
log in the contacts, and then
a n a dditiona l func tion
(PRINT QSLS) will read the
log entries and print a QSL
for each contact requir ing a
card! My IMSAI compu ter
with 12K of RAM, 8K
BASIC, and ASR·33 Tele
tvpe" printer can prin t and
fill out a QSL in abou t 30

seco nds. The card s may not
be very pretty, but they sure
are fast and ch eap . Anyway ,
who said that a QSL card has
to be professio nall y pri nt ed
to confirm a contac t? I've
sent a nu mber of them out,
and man y hams consider
them a novelty in QS L cards.
And th ey are accepted.

The QSL itself is located
bet ween Hnes 9 1 ~ and 945,
thu s allowing yo u to cus
tomize your own QSL. By
using direct PR INT sta te
ments , you can casltv sub
st itute your o wn cat! and
personal sta tion infor mation.
Lines 936 and 9 37 read the
R$ variable to insert the
appropriate text for acknowt 
edging receip t of a card or to
please send a card. Li ne 938
leaves room for the operator
to sign h is name, thus making
the card official.

Li nes 918 to 926 arc used
to print the sta t ion catlsign
on the left side and a message
to the effect that the QSL
was printed by a micro
computer system on the right
si de. With some imagination

Fig. I. Program listing.
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5 12 GOTO 516
SlA GO ~1l1l T2I
516 OOT O 51 6
611 lI tH pII ( NT ALI. LOG EN Tlllt '
6n p " IN T '''" I '' !
68_ OOPllI e ll
616 00 5'18 •••
6 11 OOS'JB '21
612 GOTO 616
'" 'lUI ll lAD f.oOT" lI L!.
'n "lAO " ,1 ' 11.,1' I'99Un '"HEN ~"O 95 3
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'UAL TRACE 43500
15 MEGAHERTZ

PORTABLE MINISCOPE

MADE
IN THE
U.S.A.!

FEATURES

$45.00

527.00

$36.00

Probes

T," nd. bOn• .., ....~. 2 ........ COI>......... 3
tn,".., bO plug'
LN ' '''' CO, "'II c_."" ..._
0......... ;oo nd ,_ ~_ ,n tho U SA

M S -215 with Rflchflrgflllbifl BllttflriflS

lind Chllrg.,
$ 435.00

4 1· 14 1

10 to I pro~ ", ,' h ' 0 m egohm ,"pu r
""",..... _.., _ ,., ..... c-._ c . ..
__" .'ho _ ,o<hN _ ..__ .. ...... _...... ...-

Deluxe Combination Probe
$ wtU;n.bIt! 10 /01 I I 101 probe w'than llSsorl~ntofprobe

l ,p S 10 swr anr Situa lion

4 1·3495

L.llthfl' Cllrrying CIlSfI
T""~''''''C.H,,".2 0- ... ....Of_ '0 _ 'ho_~,. ".,_. M' ~ ,,,. ~.H'''' ''' _ "
"" , ,.., _ . II' _ ,,.., .

, ,,.__"" ',.., ~ ,._ __0I ' ''lI0i
' ho C.H_ ... obi«< "... ,..~ 60""_,,,,_41 -140

46 "". _ h """""'" ," 0 2§ 'f'Ch v_....,ao
11-"" l!;"W
81u.... ·_ .".. ; ' _ _ ,_ CllT u_
__ b _ --.*_ 1_ _

•

C IH ;

o-._ l__......0" to OO"C
S__V...._ ' Dos'll.-IO_ ...__' OhOC. __.'....

.......,_ .. _ .. , ....,..1"''lC'I''II- ,,"nell...

-f " . . ..__"

-Oft. Thtoo _ , ' _ .' I ll l _IC.. ..O"C_
o-._l_ l >JlOC"Olly .-"
Cl'o.._T_~o-tinV· W...... _ ....... buI__"'"

'-..___ 50__•

f._,"- 8on....~ 115_ (220_ .... ,-' !>O
4lX.lH<. _ .... ,§ _I

3 1·">I.e _ _ 0"0,--

c,

• Due l Trace- 2 channel: sep.~te. • Time Base • 0 .1 microMCond. to _ Power consumption hl.. thlin 16W.
chopped Of e lternat. model. 0 .6 Sec/div - 21 setting.. • Vertic.. Gain · 0 .01 to 60 votta/div

• 15 mev-"-rtz tNlndwldth. • B8ttery or line o peration. - 12 ..ttinge.
• Ext8rnel.nd internel trigg.... • AUlorn.1tic and line tyt'lC mod... • Weight is only 3 pound•.

From the tHigifYltN M ,he 0.64_1 Vohfnft(~. Non-u ,,", Srstems ~s the MS -2 15 M;,,'-~_ It is . Ii,.
1I1t1(:lrDll;c instrumMll with . (lfN' dell' ofmeasuring clIpebi/lty lind . Ie.lI.", «CurK" Its de:lign is m~r1l,. ur,' izing
the J.r"n i n 1cw·pt;lWertld If>tegr.redc~uirs. lUJdit iSp«k.eg«J int o the snYI~Sfpr/Jcricafsim. The ;nstr..,..nt'i,s into
me"., bri t!fcilu s lind tool bO.lIs with 100m to SIM'.·

O"..,.ting charKIMistle. h.... Men chos_ UI 'M' the M5 ·215 will milk••11 of the mHsurttmtlnt, ntHHh/d in
s-vicing mos' ~tronic equipm_r. It is ,ie ld·portH " so its uu is f>O( ,estricttld to the bench.

T_.... " 000 _
In_, S_0_"" """" on 1"OW- ",....,.Un"" r,,_ _ ,

d~" ,,_..-... ,,,. " " ",,1 " w .. _.- .. Ctil )
T"IIV-' "'. .. ' '' 1 CII'obo" I ,""l ......". To '"
v"'"" ~ , '. '. "" "' ' "'911'" '". •••,w.t>ll< '0
svnen''''''''' '''' _I'
T"III1'" .. <10"_1>",,, 1,... , , ""l"'t>CY ... ..." ""' ''11 'h.
b."..... """11.'
c"""oj. f,,"Cl'o" •• te< ,..,.....' '''_''r>g It ~"lIO"m

'''IlU' Im.,..,. "". ,
S."c," oY'1C '0 _" .... "'_'... · IIOI"II _ ...."'m

"L. .. ,....,,, 1 d'.to< "'........ ' ,,_.nd .... ' ...... 1 YO"
lot • .,.",.1"Wit
T,_lA.....,.,.,.,.... _m" ",,""".""I""''''"'''01
,,_ poo"' 11 mo<IO ".pt Au...

I"_ C ........_ Aoq...'. · ,_p·p J§... ,. "'_f,_ • •_0 ' I KH.

oe. CH2. CHI flo Cti2 (CIloJ>l-lI & CHI flo CH2 (All •
,,,. ' 0/10..,"'/1 SP«""''''''''' appIo;,o ..et> c".",,01

1OmV/d.. ' 0 M1V ,n 12 eoll...., "" " nge.... fol"'
. 1· IOmV/d.. '0 1OVid.. ,n lou, ,.nge.,.ach ....."n·
"""," ...'00'.
02.20mVl<I..... 20mV I <I.. ,ntou' '.nge•.Nch ....." n·
""..,~ ••,IabI.
6 !IOmV/d .. to !IOmV/d.... tou' '. nge. ...en."","'·
"" ,,-
Aoc ocr ,. :J'll,

vl ~' = ,",=,IM ohm _ l>I' 50 pf_Oct.. DCl OC ' 0 1§ M.... UdII IOC'0 8 Mh< U dill AC._
.IOC_ .. 3H.
"'-"-"....., eIy 2J nS ., 1 d doOl.........
250 __ toe _ P AC~

~........ l__"' h _ ........ _ ._
I I lOb i In , ... n...-.__ ........ .. """"'"
00' ......... ........... 002

oe .. 200 KHr IU_ ••~_At , oe ",._",_h. ' L_".. ..
__ At .. J ...

"'''' 1 1 = l M IOII__ tII<5O,#
~~ IOmv, .... 5OY/.. .. 12.- ""_""" ,_ con'" cooa._w...._CH2~... --....

250V ....._lOC _ P_ AC)
0 .1"'/ "", ..0' ''1"", .. 21 ' , q • __.N_
" . uS.o luS/"", 100 ..s/.... 02. vS.o 2uS /.". 1O
2<JO uS /"
6 , US.(l$US' .. .. 5oCIOUS/ .. . 1.mS-O ImS/ .... .
loomS/ ....
02. ...s -O 2mS/ .... 10 200 mS/ .... 6 . ...s'O§onS / ....
... 5oCIO mS/"'"
oil on _ ,. -. ....00flII_ _ (R. nas
,...._ 1, I. 10.'00 , , ctoc. ·
..... _ COl""'..... I "'"-... ..___.... ,. )01,

ECIFICATIONS:

• l imo
~,--•
--

,-15 Single Trace versrcn of MS-215
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GilT tIl L.l. r~EQ .100E R S~ g SL >I,,"E ~ TH

Till E H - ~ S ·~

I . ADD ~O G UlT"j l:5
2 . ....IJfT I.~ LN r"IES M~£

3. P~ II'T 1.0 '* un"IE' CAl.L S l(;'~

" . Pil i .. ' 4I.l. ~ OG £HT~ItS
,. '''' l llr Q§l,. I;A~D!

I . Ar.ll 1.0 ;; DlT"l U
I . """1f 1.0<l L.. T" I U II'r DIl n
) . " .. llIT 1.00 LIT N IS lIT ~ SI:i!.I
•• P"IN T AI.\,. 1.00 l>fT.. I£S
,. " PI NT O~1. tA"OS

Ii./IT ~ r " Eg " OD£ li ST ~ !L " .... E ~n<

!l lI t a· ~ S' R

•• ••••••• •••••••••••••••••••••••••••••••••••••••••••••••

• ••• • • • •••••••••• •••••• • ••• •• ••• • ••• • ••• • • ••• •••••••
7 1 1~n IU' M9 ~A~ U. 2 sse " ~ "

, " VlOI E n,
7T'~ 1 l In VN~r I . · l m se "

, , GU . ' ~
71"1$ ..~ Ot,.,. 1 l ~. 2 m .- .. , , E~ I C 1l~"'''~Kn",. ..., v no Clt I .. • 2 m " .. , , ,- ..~
n H' 1 I U S VII SVC~ , .. . I S!lI " .. , , n,,:J [ ~!:" ~ Dl.., " ~£t'O"' T

S Il.E.C T ~, " THE ' OI.I.O W 1 "~ ,.,.... C~ Il)~I~

7.n• • 12.$ IIB5 I1CG I .· ~ SS B ~7 56 y ~ 0/<1/[ WElt .~Ell

PlD 0 ' "'Ep o..r

wn" CA~ ~ SI I).N ' "BS~CG

~EI' QU CATt 1T'U4

.......•••••.•... .... .. ........... ..-...•...........

•

....-

( "'c .)'oNe"""
I..,",..,

~"

0..0 """,,-.,,,..,.,,-
J,.:::::-- ". r-,

'/
•
~

I~

• •.......,..
J,..->--. - :~\~ ,, -
• ;..';_.

I'"_..-'-,,_.
~" •

''''':'-

,n

... .."

·n

...te.,_t,,,,,

. M

~"

1
, - - - 1 -,.....'...._.

_..
,.,"

A g. 3. System flowchart (partial) sho wing Q5L function flow
only .

, , • 7777. " '. ZH H ~~~~ " il ~ C ~l. 'IM :o" n TU, " • • , '. " , , • ~ • ~IC.. OCO••ft..·t" ·

'. '. , • • , , " , o~".. ~, O..T" r s ~~I "Tto

'N ./.,~ , " , • • • OI"LC T:..-r r"J,' T..IL c"
'. '. • • , , ~ ~n z

,
" E;. · .. l t ~ " .H..'O"V

and endurance , you co uld get
carried away here and design
a reanv elabo rate QSL card
suitable for framing like those
fancy RTTY pictu res and
have the computer insert the
QSL data o n th e picture.

Fig. 2 shows a sample of
how th e program looks.
Functions 3 and 4 have been '
selected first. Notice that the
data log entries are lined up
evenly and th at a log header
is used.

Functi on 5 is then selected
a nd the computer starts
printing QSL cards. Notice
tha t, after th e second card,
t he printou t sho ws that
s tat ion a Z3Y I has been
QS Led, so no card is needed ,

and it begins printing the
nex t QSL.

As QSL cards are received
and sent , the operator should
use th e computer 's BASIC
text e d ito r rou tines to
mod ify the R$ and S$ ("Ys"
and " Ns") fo r telling the
compute r the status of the
QSL data. The first YIN
refers to QSLs sent, so don't
mix them up. If yo u forget,
refer to the printed header as
shown in Fig. 2. If you don 't
have a good BASIC text
editor, this program won 't be
very much fun to use - at
least, the QSL feature won 't
be. However, it won 't make
an y difference in contest
operati ng, so there go all the
QS L penci l cramps forever! a

TO, K9-1 ..0 CO.IH ....tl .. ~ O'!" O!O ,'T 18 e~ •.1· 77e ~e 2 u,,.t
0" 1• • 2 .~,~ . ' -lOCi: ~~o 'J~I _ IO Z'0 " ,'77~

vO"" "" . S ' "10 I ' rT I0 I LL. ,"'T J ' Trl~J o ..T 11 T' .
~\,.tASl ~ . \,.

13" ...~ n~ ~~e . " lOlL" , J-. ..•... .... .... .....•..... ......- .
•••• •• ••••••• •••••••• •• ••••• ••• •••••• •••••• •••••••••••• •
CIlItCK ZA?r'At,.A . a0S 1 " . E. I . ~ "D sr"H T. eOTllLl.\,.. ,/" . 98 0 11

, , • n 7H , , Zt ZH ".... .. Til l ! O; \" ,. , ,,"lUTLO

• • • • , , , , • • ~ • ~ J C" OCO.i P" TtP .

• • , • • , , "
,

~ R"" '"' ~.. r s PRINTL~.. .. ~AA , v " , • • OIRECll.-r H!O~ TH ~ I.GG, • • • , v LUtL • • £"TRlt 5 ," ' '10' 0 ''''"

TO' v a 6 RRr COll r lOlIU NG 0\1" OSO Al IU9 G.iT ' U S" "'11.
0l1I 1• • 2 ICKZ . 11 00 1 SS8 UH NG 26 . VAn s
1'0 1!ll RST S 6 pi G I S FTU I EE. AN T I S TII~~P AT 3' r -r ,
" l. tASi os\,.
U ' S TNX H II os , . S I ...LO, 0'"

••••••••••••• •••• •••••• •••••••••••••••••••••••• •••• •••••
OZ3I'"1 HAS ' E1>I 151. '0.

•••••••• •••••• •••• •••••••••••••••••• ••••• •••••• •••• •••••

, v • uu. , , ZZU Z """" • TH I S '" V,, ~ " RU TLO, , .. , v v , • • , II'r A 141 C" OCOtI..UTL" ·, , , • • , , v z .... • '"' ~.. r s " " U T UI.. ..~ , v v , • • , OI Il£CTl.-r ~~ '"' coo, , • • , • ZZZZZ • • , L!l TAI E~ Ill" [l'lO I'T

Fig. 2. Sample run.

".
TO, v " ' CIt COtIfl II" l ll" 01."1 oso liT 'US '"'iT n " :M illiT E
mI 1•• 1 ... e , 1I0 0t sse "sH<G 2 U VA'!T S
1' 0 l '!'l RST 59 " I" IS MI ll E!: . AlIT IS 1 11 301 11 AT 31 FT.
TWX f lO" ' Ill OSlo ONl l l
U ' S TWX n Il OSl · SIGtiW, 0"

••••••••••••••••••••••••••• ••••••••• ••••• •••••••••••••••
VUvCQ lIAS . LDl O~I.· O ·

Dl O o r 1111'0'"'

S1I. t " ON l Of Tll1 r Ol.I.OVl lI Q n .. CT IOO<

SEl.LC T 0." [ Of ~l fOi.I.OV I "" "",CTl O-' S

I · . 0 0 l OG I>Il " I LS
2 · .... I ll' 1.0" I>IT" I U rr IlIITt
3· ""Il1' 1.00 llI T"IU .,. CAW. ~IQN

• • " .. l il T IlI.l. lOG llITIII LS
S· ....111 1 <1St. C..... OS

I. ~ ~o;; PI,"1 U
2 . ""I NT 1.0 0 D17!ULS 81'" DIl,L
J . PllUT 1.0<l DI. III 15 81'" CALI. 5 1(._"
•• " " 1N' AI.\,. \,.OQ L.. l " I ES
S· " II1N1 O$l. tA"OS

•

(, ~
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"'_ .=- $215

.~,-

24 PIN DIP PLUGS

36llO-12
Coll.RO EXT~NDER

C.rd h •• nd., n•• ' 00
.....t ... ' s-SO _ ...,. on .125
....-..- ""'._..
........' _ _ $ ·100 8uI
s .... , tS ... • . . . • • . . . . • 25 .00
3690 I .I N 2 2/44 pill ., ""'ta. h . , .12 00

Soc:t......... EI'OCI Ilo Soc'- ............
ekoMd entry

~,g SPECIAL
• •14CS2 100for '1..'

-_ ' - 16CS2 100 for ' l ..•
~ ~ 14... c:a ll_·rwh l+ lIolo c:a 1 _ 7'

_ .... _ DlP _
___ 1IIV9" _ """""...._-- -- _.-_ _ .. _ .• 2lO- _-_...- -

366.2 1 5'" (5"

17.65
Jli62-2 • .• '" ... , ..

$11.45
P Pil1el'n pluQbOiI'<IS tor
Ie-s ~paxy GIl» 1/16"

« pon con SClK*I;:'~"~~:::;~;:::,:':,:,;:::;::...

~-a ' II

MA1003

CAR CLOCK

~

~~" ~~~
~ ,,<CO ~\~~ ~c:,
c::P"Qc:,0 c,'f.<c-

1·24 25--49 50·99 100·249 250·999 1K·5K
8 pm' 4' .38 J5 a t .27 .23

14 pin' 3' 38 .3B 32 29 .27
16 pin' .43 42 .3' J5 32 30

18 pm 63 5B 54 47 42 3B
20 pi n BO ,. 70 63 56 53
22 pone 90 B5 BO 70 BI 57

Price Breaklhroughl '17!M1

24 pln 90 84 .78 68 63 58
28 pm 1.10 1.00 90 84 .76 71
4O pon 1 50 1 40 130 120 104 89

Sockets purchased in multiples of 50 per type
may be combi ned for best price.

A ll SOCke lS are GOLD 3 leve l closed entry • End a nd side
stecebje. 2 level. Solder Tail. low Profi le. Tin Sockets and
Dip Plugs avaIlable. CALL FOR QUOTATION

.'. .. .-" .";., .
. f2 .l.iB. .
; . .... .n.~v ,.. ....

'2~_1Uf...·.......
M~_______ItO

--~_ -- -_ -_ -

- '--

3612 ' ,1",4.5"
SI, , 7

3612-2 1.5"01.5"
SU I

Ib-DenSIIy lIuiI· line
F'Iu9tloIJd lOr W w..,
.1!Il~ & GtCl Bus
E.pooy GIiss 1/16" «
pon toll 5I*«I .l!l6

.' <- ---"I., __... -...- ~..-...... .. ...... ... ..........

It-2,
$' 5 .

~<tiIJIIl. _ .... .". """,__....
"'~ _,-",--,_,._
.,. tiiiIll'_ - ..----

.I".~.-- ...- - ' ..."

J~~J~ <?v - ..-"'.... - .:;-
~ S441l!l -...::::::::
~ ,<- -
.SPECIAL

J/ti1iJi Plugboards

. ,
"1.1 !IS

UGH

5-100 BUS EDGE CONNECTORS

s.... ..... _
....... 6_ ...,. "

10 !IS ..

.....
-... _ .. , 11'........
IIflo9D'lI«l $·1(10 .... e--
___ 6 ..."".. ~ J •
'0 • •11',.
$" !IS

-- <- ,,, -.......,..,_ -
~.,.

Other Popula, Edge Connecton

.--.........<- ,,,........_-- .._ .... _ _ -.0-
' -4 .. ' ......... .. .. ...

-----

IS
$318. ~-=~=:=ar$oU II'N/SCOPi _

eLLt · LHdi.L;. " "...__ .._..._"- - h - ,-
f OUII liliES U ••Tlll --."

, / $24.50 -

iOff@ ~.-t::~l"""A ;-:;;;-.
..,_ -1'_ '
..,-~.

""""~.._..,.._--_.. __._-_.. ...._.__ - ...- _._.._...._..__.- .. .._,,--,.-
_.~-_ ...._--
-~-~ '''-

• 1$ .. _ '.... aod.Ill'h. PAOBE "
•~ _ "" _ I "ll\lW
. , ..... _ - ,_ , .. CU _ · 2' _oe ,.,,,,

_ _ . q ..... . '.- -' , sc""
. - ... .. - _ _ . : I , "0.. 0'
, _ .. 1 _ _ - . ' . ; au '...,_ _ <.t_,. .._.....-.,....- ,,_.... ,,--,,-.,.'
• 0- .... '" '. . ..' ,. . ...'.,, _'-'--'-· ~ " ', "-- I "·· _ -.-._ ' s.
• MS -21 6 0 ..... T' .... V....ion of MS _16 $435.

!lnQhl Greeo'I FIuCIf_.~ Crys'
~ Tillie 8iY .us.nbllld. just add

S.-1d'les"" 12 VOC ~'::::::-:::-_J...: ::~;:~::;~~~~~~~
PRIORITY ONE 'lCS c

k,~; ~,~:,~~:;. ~~S~';.c~~~:·s ~~~th~=::~~~3;9'
~. mum orQef S10 00 O<Otr1 lnS ll\lln S75 00 IIldI>lll 10% S"",,"fIg '1IlI1I,i1l11l,ng. i . cess ' ttunclod Jusl ," ease

~~ \'W. pIlOM no "Son-V, no _ !he COIoIrtt., .-s N Oooa ,hru Octobef, ....

phone orden welcome

•

se e
•.sse e
.5.. 7"'

1/18 Ui10t BOARD
.0 42 dia ho les on

0.1 spacing l or tc'e
PflIC~

1 · 9 10 · 19
S1.• ' 1.30
13 61 3 111

..,CRo-KLIP
kIr 042 d.. JlaIss__• __1

111-1 ",, ' 00 " .11'''.1 ''',
'lIOIl ,n."...--._ " II

~po.YOIau..... • .5.6.6 " 6 170 ' "..... " 508 5 "' U l 0 ,..,..... • s.. r - .... '",..... e5.11" m, ...

WRAP POST
lor 042 dll JlaIss__" __1

'''' 1'llI ' 0ll I I .n
1... ... '

'0Dll , ,,.. ~....,1 _ .......... I
IODI " ,. '

110110.1

-~I •• lui
.~

eo. I'IITU I

._-

II......,.
PART NO

64P44)()(XP
169l'UXXXP

LIQUID CRYSTAL DIGITAL
CLOCK·CALENDAR

PUfCMSI any of the LM sttries
Mete,s lind buy theLEATHER CASE

for 'C

8803

rJ'S
, 1c
SALE

LilJA 3dlg , ,,. DC $134.00
lM3.5A 3.... dig .5% DC ,$ 151.50
LM40A 4dlg ., "'" DC $209.00
lM4A .4 dig .03'" DC S 250.00

Re<:IWgubI. baller1es and charger In,,-
MeQur.. DC VoIII, AC Volta, Oh.... and
Curr~t

AutOITIlIt le polanty. decimal and overlold
Indication

• AecnatgMble batterlM and crwg..
• ......"'.. DC VOlll . A.C Volta, CJtHnt; and

"""""'• Automatic pol¥tty, decI..... and~.......
• No _ ..,....._1 _ no full x ... ~-1-·-~~,~.=~---• lMve UO d1aplay tor _ .-.

~."" ; C' ..IOn
• _ ....... l-rw..·'11_.__. ',-

r.__ 1·~-, -_. _............... •

• ,.,. _ _ 0thDt

•_ .. _ 1hJ""""• __ ....__.... 000.._- ...--- ,..__. "l.-C'lO. _.._................
u;o."", .... _ 00'" ••_...__.-
I.CD- .... _ ... .. .. _ L.

·!""='''''''' $34.95 .. - -
· c ... 12.00



-_.

1M .9 S
1 14_9S
U99S

••.--

FLUI.I cOlr.
>5P.O. Box 976

Topeka , Kansa, 66601

( 9 13 ) 234·0191

e full 1280-.." ". "SCII • T. l-Mo<le MOS [n.
codlns e MOS':OTUTTl. Comop.oll~ Oulpul •
T......k.y Rol_ • lnoe-l ...., f'u l.. S1'obe •
Shill _ AlphiJ lock • Se Ie<: I.obI. r.,lty •
I'otlrlve .... Negaflve 1J:>s1( • "II New . 0fM
Gt-01Kl. Components • Gold Con•..,•. lo",
1Iour>c~ K.y SW+tc~ • R"Ued G-l0 I'rint rd
Cltcull Ik).o,d e lo", 1'0_, eon.......phon ..__.
Mode11Se keyboa'd KilMod.,701 rl~ ,, '( Eno: lowr~

Mod., 102 5.",,1 !.no: lo....."

$189

THE
CRITIC'S
CHOICE

s.nd for CI1.logu. at 0100 NEW "*"ChlIndl..,
S.mls, Sock.f.. ICs , R. , .• CIIII, snd MORE.

N.Y.S. Residenl s Add 4% SIoles Tax

e.-.<_ __ .... ,~ ... ,..,... ' _--_..-_ _-- ---- ..... ... "'--

Send 10; KItY EllICtronlcs
P.O. 11 0. 3501,"'.,"*.·.__I.d" NY 12303

DM·170

Active Fitter
Demodulator

less batteries
a nd c rysta ls

ECM-5B MK-II fm modulation meter
• Now used by the U.S . Govem ment in

over 50 locations
• All new unbreakable A.B.S. cabinet
. 0-6 kHz peak read inq linear scale
• Operates 25 MHz to 500 MHz
• Crystal con trolled for euy c peee uce
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editorial by Wayne Green

W2NSD/~

NEVER SAY DIE

HAM OF THE YEAR AWARD
Nominations for the award are due in to 73 Magazine by

November 15, 1978, and are to be 500 words or less, giving the
details of the reason for the nomination. See editorial in the
September 73 for details.

from page 6

terests of all of us Ins tead of
just what HQ perceives as Its
best Interests. One of my long
te rm wishes Is t hat th e l eague
could be gollen to work as the
democratic organization It
pretends to be.

This magazine is an open
fo rum on any ham matters, so
use it.

COMMENTS ON DOCKET
20777

1. In the original proposed
rule making Docket 20777, the
Commission proposed a set of
bandwidth rest r ic t io ns be
placed on amateur operations.
For various reasons amateurs
objected to t he li mitations
placed on them by these
rest rictions.

2. The stated purpose of
Docket 20777 was to pursue
the concept of darequlatlnq
amateu r radio. While the pro
posed Changes would to some
degree have simpli fied the
amateur regulations , t hey
wou ld have also placed a
whole new set of restric t ions
upon experimenting amateu rs.
Thus, while many amateurs
commented negatively on the
proposal fo r reasons wh ich
would affect t hem personally,
my objections were of a
philosoph ical nature.

3. The Commission shou ld
lake particular note of its own
reg u l at i o ns when pro 
mulgating new r ule s f o r
amateurs. There is one rule,
and one rule only, in Part 97
vh tch can only be interpreted
3.S laying out the ground rules
'or the Co mm ission and having
'0 relevance whatever to in
nvrcua! amateurs. I refer to
~ 7.1c of the amateur regula
:Ions, which bids the Commis
sron to provide rules which will
mcourage experimenting and
noneertna by amateurs. The
~ommission has been par
Icularly bli nd to this regu la
Ion during the last twenty
rears. with vir tu ally every pro
iosal put forth being direc tly in
.onntct wi th It.

4. Now, in the matter of
rocket 20777 and t he request
or amateur opinions on what
sho uld be permitted In the way
)f ASCII emissions, if th e com
nisslon is not to be in con
empt of its own regulations, it
.hou td seriously conside r
Infettering amateurs from ar-

ttt tc ta! and u n needed
restraints. Amateurs should
not have to beg and plead for
permission to experiment wi th
ASCII. They should , as a matter
of course, be permitted to use
any and every type of emission
or transmission formal. Unfor
tunately, the fact is that not on
ly have amate urs been pro
hi bi ted from experimenting by
th e formal rules, but they have
also not even been able to get
exceptions to these rules in t he
form of Special Temporary
Authority (STAl to conduct
these experiments. This is not
just shameful-it invites legal
acti on by amateurs. If
amateurs had any real guiding
body, they wou ld have long ago
taken the FCC to court for
dereliction of its d uty to
amateurs and to the country,
as we ll as for vio lation of its
own reg ulations.

5. In Docket 20777, the Com
mission asks for comments on
allowable bandwidth for the
various amateur bands, on
data transmission rates, on
standards for baud rates, emis
sion ty pes, deviation, parity
bits, and so on. The Commis
sion managed to prevent rad io
amateurs f rom making any
serious contributions to radio
Tetetyperv designs and con 
cepts by establish ing seve re
rest r ict ion s on techniques,
allowing amateurs virtually no
latit ude to use their imago
inations and experiment with
new ideas. In fact , the Commis
sion proh ibited radio amateu rs
from using FSK techniques on
t he major amateur bands fo r a
period of many yea rs. I was one
of those who foug ht the Com
mission to get FSK permitted
on the amateur bands, and the
fight went on over a period of
many years.

6. It appears that the Com
mission is full of talk and prom
Ises for deregulation , but at
every step of the way is afraid
to let loose the apron strings
and permit amateu rs to have
the latitude they need to ex
periment and pioneer some tru
ly new communicat ions tec h
niques. The halting and restric
tive approach In this docket is
a perfect example of this reluc
tance.

7. The Commission Is not
unaware that radio amateurs,
despite the virtually criminal
restrictions put on them by the
Commission, have still come

up wit h many of the com mu
nications techniques which are
in use today. Most shortwave
telephone transmissions are
today using sing le sideband , a
technique made possible by a
radio amateu r and developed
on t he amateu r bands. Most
VHF voice communications
are today using narrowband
frequency modulation (NBFM),
a technique pioneered by an
amateur (W2GDGj on an ama
teu r band (20m). I happen to be
one o f t he or igi nal ex 
perimenters with this tech
nique, some 30 years ago. I
also was one of the early users
of SSB some 20 years ago.
Since then, we have had
amateu rs pioneering slow scan
television (SSTV), invent ing the
parametric ampl ifier (Wl FZJ),
etc. That these inventions and
pioneering efforts were carried
out despite t he severe restric
t ions by the Commission is a
furth er testament to the ama
teur spirit. Imagine what might
have come from this group of
pioneers if they had not been
restricted and discouraged by
the Commission at every t urn !

8. Has the overzealousness
of t he Commission been
necessary? I think not . In case
after case, amateurs, when
permitted to govern them
selves, have done it far better
than the Commission has been
able to. Rule changes via t he
Commission take years to be
made, moving through the cor
ridors with glacial speed. By
the ti me most of them even
tually emerge , so changed in
concept as to be an embarrass
ment to the sincere amateurs
who promulgated them, t hey
have been unneeded and a
blight. If amateu rs are going to
be regulated , they need a fast
service, one wh ich can keep up
with the rapidly changing tech
nology. The FCC has proven tt
self unable to provide such a
service and shou ld stop trying .
This was the concept of dereg
ulation.

9. May I remind the Commis
sion t hat the concept of
deregulation of t he amateur
rules came about as a result of
a hearing held befo re the full
Commission in January, 1974. 1
organ ized and led the discus
sion of this hearing, at wh ich
evidence was put forth which
showed t hat amateurs, when
left alone, are we ll able to
establish their own rules and
abide by t hem. We do not In
any way need the Commission
or any of the "services" it Is
furnishing. In fact, amateurs

would do far better if permitted
to be wholly self-sustaining.

10. Amateur radio has long
been recognized by the Com
mission as being the best self
po l iced serv ice under the
FCC's jurisdiction. In today's
climate of hool iganism and in
creasing crime, amid a growing
disrespect of government and
authority, amateur radio has
held up very we ll. Sure, there
have been isolated cases of
bad amateurs, but t hese have
been rela tively few and far be
tween. Only the belief of many
amateurs that the FCC wi ll
take care of these problems for
them has held them back from
tackli ng these Isolated cases
and t rying to deal w ith them
without government help.

11. As a case in point , when
amate ur repeaters f irst started
spreadi ng over the country, the
frequencies used were without
plan. This led to eo-caned
" repeater wars" where one
group would try to force
another off a disputed fre
quency. These lasted only a
short time, and eventually the
groups got toget her and
f o rm ed repeater counc i ls .
These councils established fre
quency allocations for the
repeaters and a national stan
dard emerged to which about
98% of the repeaters today
adhere. It was just at this time
in history that the FCC's
foo lish repeater requtettons
were f inal ly put into effect.
These ru les sc rewed things up
fo r a couple of years, benefi t
ti ng no one and causing a lot of
wasted time and money for
amateurs and for the Commis
sion . The Commission suffered
an unforgettable black eye
over these rules and t heir dic
tatorial appl icat ion by Prose
Walker.

12. Going back in his tory a
bit fu rther, we have another
simi lar example of amateurs
sel f -gove rni ng the ir growt h.
When SSB was fi rst being
pioneered , there were reac
tions from the AM users. SSB
stations set up a workable
agreement whereby they would
use t he relatively unused high
end of 20m for their experimen
tal work and th us cause AM
stations a minimum of Inter
ference. Eventually SSB grew
unti l it worked its way down to
the low end of the phone band.
There were ski rmishes, but the
overall effect was a relatively
peaceful transi tion from AM to
SSB.

13. Now, to get back to a
brief discussion of band-
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widths. Who Is the FCC to say
that bandwidth is everything?
If amateurs wish to experiment
on a ham band with wideband
transmiss ions, why should
they not? Bandwidth is a mat
ter of sending a certain amount
of intelligence per unit t ime. If
amateurs want to try sending
messages In a few micro
seconds instead of minutes
and th is requires a wide band
width, what is wrong with that?
This type of experimentat ion
could lead to time.sharing of
bands instead of frequency
sharing. The end result could
be the same.

14. As a case in point, the
Commiss ion shou ld be familiar
with doub le sideband sup
pressed carrier (OSSB) emis
sions. With these the band
width is the same as an AM
transmiss ion, yet when It
comes to frequency conserve
non. it is fa r more conservative
than SSB, even th ough SSB re
quires only half of the band
width. The reason for this is in
the detection system. SSB re
qu ires relatively little in
terference within the band of
frequencies being used lor
good recept ion. With OSSB
and a synchronous receiving
detector, it is possible 10 have
many stations using very
slightly different frequencies
and stili have a minimum of In
terference between the sta
tions . OSSB has th e possibility
of having perhaps ten times as
many stations Sharing th e
same band as th ere would be
with SSB. With synChronous
detect ion, only signals appear
ing on both sidebands si mul
taneously pass through the
detector. At the t ime of th e
discovery of t his syste m (by an
amateur), it was not very prac
tical due to the complexity of
the detector. Today, with tnte
grated circuits, such a system
would be simple and inexpen
sive . Wi t hout amateurs to
develop it and pioneer it , there
is some question as to whether
it will ever be popular.

15. As more and m ore
mi crocomputers and micro
processors are brought Into
use for commun ications, we
will see the need for higher and
higher data tran smission rates.
Amateurs shou ld be perm itted
to experiment w ith short-burst
wideband systems. Any of
these systems will be self
regu lat ing. If amateurs cause
too much difficulty to other
amateurs, and the reasons for
the troub le do not seem
reasonable, amateurs use peer
pressure to curtail offend ing
transm issions.

16. In my position as the
editor and publ isher of an
amateur magazine, I have got
ten to know most of the
pioneers and experimenters
personally. I have found them
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almost without exception to be
sincer ely interested in oro
vid ing somethi ng of value to
am ateur rad io and ou r country.
I have not fou nd them to be ar
rogant about it or overbea ring.
In general, they go out of their
way not to c ause troub le.
When fr equencies were se
lected for rad io Telet ype
transmissions , t h ey were
chosen to be of the least in
terference to any other ser
vices. Repeater groups have
historically gone out of their
way to protect small groups 01
experimenters usi ng their
bands. In amateur radio It is
not the majority which carries
the day. it is generally the
minority which is zealously
protected ... and with the sup
port 01 the majority.

17. It is a fact that only a
small percentage of the radio
amateurs can be considered to
be experimenters and pio
neers. This is no reason to put
the others down. We all can't
be pioneers. We have to have
followers to use the systems
which have been invented and
pioneered by others. A few
dozen pioneers got amateur
repeaters started. Now we
have approx imately 75,000
amateurs using these systems.
This has resulted in a pressure
for further experimenting and
Inve n ting . Som e of th e
repea ters today are almost rn
credible in th eir sophistication.
Thi s has only been made possi
ble by th e large number of
users and the fi nancing and In
terest they provided.

18. It is time for th e Commis
sion to stop putting down
amateur radi o and to truly start
serious deregulation. I believe
th at th e hist ory of radi o
amateurs shows th at they are
capable of acting intelli gently
and In the best interests of
everyo ne, parti cul a r l y In·
eluding the minority in terests
which Include experiment ing
and th e pioneering of new
techniques.

19. The Commission could
turn over th e bulk of the license
examinations to amateur radio
clubs, thereby saving th e Com
mission a great deal of time
and expense. The Commission
cou ld encou rage amateur
groups to step up their self
pol icing efforts, thereby saving
the Commission much expense
in monitoring .

20. True deregu lation of the
amateur bands would allow
amateurs to set up their own
subbands and modes of emts
sfon. I believe the amateurs are
capable of cop ing with the
responsibilities involved. This
was certainly demonstrated by
the evolution of repeat er
groups, councils, and regional
council meetings.

21 . If freedom ever actually
comes to amateur radio, I

believe we will see an interest
in experimenting and oto neer
ing that is far beyond anythi ng
we've ever seen befo re and
th at t he resu lts will be
beneficial to our count ry and
the world . I believe that we
might see some systems of
communications which are far
beyond anything even envi
sioned today. Such develop
ments can only come Irom
amateurs.

22. Commercia l equipment
manufacturers and govern 
ment taboratcrtes are unable
to come up with truly creat ive
improvements In communica
tions because they are gov
erned by practical monetary
restraints. It is an unfortunate
fact of sc ientific life that it is
virtually impossib le to get
funds for the development of
an idea that might not work. It
has to be a proven idea before
funding is possible. Amateurs
work under no such constraint,
which is why virtually every ma
jor breakthrough in history has
been made by an amateur. This
holds for all f ields of science.
Only an amateur can alford to
spend years trying to get some
fool Idea to work ... and have
It fai l. We need amateurs, but
we need to have them able to
work and try out Ideas without
It taki ng the FCC ten years to
come up with permission for
even the fi rst experimenting.

23. Should t he Commission
again decide to limit amateur
experimen tation , it Is enti rely
possible that th e invention 01a
wa y for hundreds of st ations to
exchange co mputerized inter
matlon (data) within a relat ively
small bandwidth coul d be
prevented . Let 's suppose that
ama teurs devel o ped t ime
sharing double sideband tech
niques which perm itted sta
tions to operate wit hin a few
cycles of each other, even
th ough each was very wide.
The net resu lt would be the
abili ty of commercial and
mil ita ry stations to greatly m
crease th eir effective rate of in
formation exchange.

24. Amateurs, by virtue of
their numbers, also have an
edge on government and corn
mereta! laborator ies. Tho u
sands of amateurs can work on
problems which could only be
funded for a handful of paid
researchers. And, through this
sell-interest, thousands of
amateurs would be developing
know ledge and sk ills which
would accrue to the benef it of
o ur country. Would we have
anywhere near the scientific
population we have at present
if it were not for amateur radio
and the ability of this " hobby"
to Interest people in learning
and developing skills?

25 . The nearly 400 ,000
licensed radio amateurs in this
country have an impact all out

of proportion to their numbers.
You will f ind amateurs in many
01 th e top spots in the elec
tronics and communications
industry . They are there by vir
tue of their Intense personal in
terest in electronics and com
mu nications. By unfettering
amateurs from useless and ar
chaic rules, we will encourage
more amateurs to become in
terested In exper tmenttnq-,
and this will reflect itself in an
even more valuable Industry.

26. The Commission must be
aware of the serious threat
posed by the intensive con
struction of civi l defense In
stallations within the Soviet
Union. They are also aware of
the almost total lack of any
similar preparat ion by the
United States for nuclear war.
Should such an event occur, it
is very l ikely that much of the
commun icat ions responsibi lity
for this country wou ld fa ll upon
rad io amateurs. In this case,
the more sophisticated our
systems, the better we will be
able to meet the emergency. If
we have to depend upon CW
r igs and a few m ob ile
transceivers, we will not be
able to help very much. II we
have high capacity data chan
nels we can set up and run on a
moment's notice, we wi l l
possibly be able to help hold
things together. A decision by
the Commission at this time to
con tinue the present and past
r est ri ct ion s on ama teur
development could in this case
be catastrop hic for the coun
try.

27. While it appears much
too late to do anything con
structive toward gai ni ng the
confi dence of t he African na
tion s whi c h have been
devastating the ITU during the
last few years, despite the fact
that amateur radio could be of
enormous beneflt to t hese
countries if they only knew
about it, the possibili ty that our
amateur bands may be severe
ly restricted at the WARC con
ference next year further puts
pressures on the Commission
to allow amateurs 10 qu ickly
develop systems wh ich wil l
permit commun ications even
with a small fract ion of our
present bands. If the ham
bands are cut to 50 kHz width or
even to 20 kHz width next year ,
it will be too late by then for
amateurs to start doing the ex
perimenting they should be do
ing right now. Th is is assuming
th at the amateur bands are not
deleted entirely, which seems
quite possible, unfortunately.

28. Should amateurs lose
their shortwave bands at the
ITU next year , the need for ad
vanced repeater and satellite
communications will increase
considerably. This will bring
about the need for Intensive
development of better com-



THE 73 MAGAZINE 10 METER AWARDS
The return of vigorous solar activity means that 10 meters

is once again a band to be reckoned with. 01' So/ 's 11-year
cycle of sunspot production is about to hit a peak, with the
result that QRP 10 meter OX is possible.

Now's the perfect time to convert that old CB rig to 10 (or
buy a brand new one from Bristol or Standard) and ioin the
fun. We've had many articles showing you just how easy a
ca-re-10conversion really is. To give you an added incentive,
73 is offering two nifty Certificates of Achievement fo r 10
meter channelized communications.

For domestic types, there is the 1Q.40 Award. This one
should be pretty easy-ius f work 40 of the 50 states. The DX
Decade Award goes to OXers who work 10 or more foreign
countries with a channelized 10 meter rig. We have endorse
ment stickers, too-the whole bit.

To give everyone an equal shot at award # 1, only contacts
made October " 1978, or after will be valid.

Well, don't ius! sit there. Get out your soldering iron, order
some crystals, and put that CB rig on 10. This Is going to be
fun, so don't miss out!

RULES
1) All contacts must be made In the 10 meter amateur band

using channelized AM equipment. 80th converted Citizens
Band equipment and ccmmereteuy-preduced units (such as
those available from Bristol Electronics and Standard ccm
munlcatlons) may be used.

2) To be eligible for award credit, ail contacts must be
made October 1, 1978, or after.

3) The 10·40 Award Is available to applicants showing proof
of contact with stations In at least 40 of the 50 United States.
A special endorsement sticker will be available to those
working all 50 states.

4)The OX Decade Award Is available to applicants showing
proof of contact with at least 10 foreign countries. Endorse·
ment stickers will be awarded for 25, 50, 75, and 100 ecun
tries.

5) A log of stations worked, with the date, time, and type of
equipment used for each contact, must be submitted when
applying for each award or endorsement.

6) Each application for an award or endorsement must be
accompanIed by a signed statement that all claimed con
tacts are valid. No aSL cards need be sent, but they must be
in the possession of the applicant.

7) To cover costs, a fee of $5.00 must accompany each
application for the 10·40 or OX Decade Award. The fee for
endorsement stickers will be $2.00 each.

8)Allaward applications should be mailed to: Chuck Stuart
N5KC, 5115 Menefee Drive, Dallas TX 75227.

mun lcatlons sys tems f o r
longer ranges tha n are usual
on t he VHF bands. This could
intensify the need for high
speed data chan nels, which
co uld be develo ped by
amateu rs if they were not pro
hlbited by the FCC.

29. Should amateurs lose
t heir VHF bands at t he lTU
meet ing next year, t hey would
then need ways to accom
modate perhaps 75,000 more
amateu rs o n the al ready
crowded shortwave amateur
bands. Wi ll we have to wait un
ti l then to even start trying to
develop the communications
systems we might be needing?
Will amate urs again have to
wai t fo r years for the Comm is
sion to relax its proh ibitions on
experimenting before systems
can be developed to cope with
the changes?

30. The FCC should im
mediate ly start a serious pro
gram of actual deregu la tion of
amateur radio. Thi s cou ld be
done by dropping all emission
restrict ions with in the amateu r
bands. Wh ile I don't doubt that
the resu lt would be chaotic for
a short while, the need for a set
of self-imposed rutes would
quickly br ing things back into
orde r. Time may be running out
fo r this tone-needed change.

31. The development of the
microprocessor has made in·
evi table t he continued develop
ment of electronics and its use
in ever more areas of ou r lives.
We are now seeing the begin
nings of electron ic t ransfer of
funds (ETF), elect roni c mail
systems (EMS), ccmcuter-to
computer exchange of data,
computerized education (CAl),
home computers, computer
ized design ing of machinery
and systems, etc. This means
that our country (and the world)
wi ll be depending even more on
a continued supply of people
with an inte rest in electronics.
Amateur radio has been the
major suppl ier of this type of
person- indeed, no other
sou rce of perso nally interested
and dedicated people has been
discovered-so without an in
creasing number of perso na lly
involved people we cou ld tack
the talent needed to develop
and run the systems wh ich
seem inevitable. This is a
fu rther reason fo r the Commis
sion to make every effort to
unfetter amateur radio from
restr ict ive and paralyzing
rules, rules which are in direct
opposi tion to the mandate pro
vided by rule 97.1c.

32. One can only surmise
how much the progress 01 elec
tron ics has al ready been
stifled by the past repression
of amateur rad io. In the period
from the end of World War II
(1946) unti l 1963, when the
FCC, under heavy pressure
from the ARRL, proposed what

was amusingly called "tncen
ttve Licensing " (which proved
to be exactly the opposite), the
growth of amateu r radio was a
yearly 11%. For a period of 11
years after Incentive Licensing
was proposed, amateur growth
stopped dramatically. Had that
growth not been stopped , we
wou ld today have we ll over one
million radio amateu rs, roughly
three times as many as we
have at present. How much has
ou r cou nt ry lost in new
developments which th ese
people wou ld have brought us?
How far behi nd is ou r industry
today as a result of this set
back In the supply of top ta lent
fo r our electronics and corn
mu nications industries?

33. One of the lessons of
World War II which seems to be
in danger of bei ng forgotten
was t he enormous value of th e
body of radio amateurs . That
war was the fi rst of the elec
troni c wa rs , wit h heavy
dependence upon radar, data
computers, sonar, electron ics
counte rmeasures, and instant
communications. Having served
aboard one of ou r sub
marines during that war, I am
perso nally fami liar with the
role of electronics and com
munications and its effect
upon t he enemy. When I went
to electronics school in the
Navy, I found that vir tually
every inst ructor was a radio
amateur. I fou nd, also, that of
50,000 licensed amateurs, 80%
(40,000) joined the armed ser
vices. Had I not been a radio
amateur, 1would not have had
t he in te rest to volunteer for
service and thus operate and
service all of t he electronic
equipment on a submarine.
While we all hope that such an
event will never come again,
history tell s us rather clearly
th at we must be prepared . This
means we must have a strong
body of radio amateurs. Thi s
means, in turn, a responsibi lity
on the part of the Commis
sion to do all in its power to
assu re t he strength a nd
potency of this body of in
dividuals. The more amateurs
are encou raged to experiment
and pioneer in electronics and
com m unications, the more
value amateurs wi ll have as a
body. You cannot turn off the
power to invent th rough restr tc
tive rules and a refusal to grant
special temporary authority for
experimenting and t hen expect
a quick recovery from these
repressive measures.

34. Even though every lesson
of psychology and an imal
trai ning teaches us that both
animals and humans respond
beller to encouragement and
rewards, there is a strong
tendency to approach every
problem caused by people wi th
a punishment reflex. The corn
mission, goaded on by th e

ARRL, has been respond ing to
growth problems of amateur
radio In this way and It has not
worked. No amount of pun ish
ment was ab le to fo rce
amateurs to ta ke the Extra
Class license exam, as witness
the utter failure of Incentive
Licenisng. But as soon as t he
Commiss ion provided rewards,
there was an i m med iate
Change. In my response to the
Incentive Licensing docket, I
proposed the institut ion of
special call signs as a reward
for ach ievi ng the Extra Class
li c e n s e. Th e Commission
chose instead to fo llow the
ARRL path of taking frequen
cies away from General Class
l icensees in order to fo rce
them to get a higher class
license. They did not do this.
When t he special calls were
fi nal ly authorized, yea rs later,
amateu rs responded to this
reward. Although it may go
against t he bureaucratic grai n
to even consider the solution
to amateur problems in te rms

of providi ng rewards instead of
punishments, the Commission
will get far faster and better
results in solving problems by
this typ e of reasoning.

35. Much of the hesitancy of
the Commission to authorize
unusua l comm unications tec h
niques fo r amateur use was
tied to a f irm belief that FCC
fie ld mon itoring sta tions
should be able to spy on every
amateur t ransmissio n. Th is
meant th at amate urs could not
use any equipment or tech
niques not already In common
use by the FCC. This, obvi
ously, meant that amateurs
were prohibited from experi
ment ing wit h novel commu
nications tech niques . Shou ld
any remnants of this type of
bureaucratic t hinking sti ll be in
effect within t he Commission , I
put forth the same argument I
did wh en I challenged the need
for severe log keep ing by
amate urs: Has there been any
serious hi sto ric need for this
type 01 total moni toring of
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amateur transmissions? I think
not. The fact is that no matter
wh at type of em ission ama
teu rs t ry out, t here will be other
amateurs able to monitor
t hem- and th e sert-ooucrnc
nat ure of amateur radio will
prevail. In the early days of
slow scan television, we had a
few amateurs (not in the U.S.)
who took advantage and trans'
mi tted pictures of an objection
able nature. It took very li tt le
t ime before this was squelched .

36. Since most of us pride
ourselves on the freedoms we
have in the United States, I feel
It Is Important for every citizen
to rise up in anger at reetrtc
tlons and at repression. I feel
t hat bad laws should be foug ht
with every means at ou r
disposal. The constitution of
the State of New Hampshire
reinforces this concept, bid
ding its citizens to take up
arms against any laws deemed
unreasonable. The FCC regula
t ion s ha mstringing (pardon)
amateur radio are certainly
repressive and restrictive. They
shou ld be quickly abolished . If
the Commission is afraid to
t rus t amateu rs wi th t he
amateur bands, then at least
let us try a test of freedom
wit hin one of ou r bands and
see if it is not possible for
amateurs to determine th eir
own agreements. Perhaps we
could, as a test, remove all
emission restraints on one
ham band.. .perhaps 15m. I
believe that the responsibility
for th e orderly use of ou r bands
will bring amateurs together as
they never have been before,
and bring about a much more
fraternal bond. I can see the
developing, should our I re
quency bands survive WARC,
of national conventions or con 
ferences where new emissions
and uses for our bands are
discussed and evaluated. This
would not be on the glacial
scale of FCC rules, but an lrn
mediate and direct response to
changi ng technologies.

DETROIT BOMBS AGAIN
It 's been over 20 years since

I've been really involved wi th an
American car. In 1957, I bought
my fi rst Parsehe and that car
stayed with me for over 200,000
mi les and 15years.l doubt if I'll
ever find a car as remarkable as
t hat one.

Since sports cars can't be
used fo r everything, I've used
many other cars down through
theyears-a couple VW vans, a
couple VW bugs, a couple VW
hatchbacks, a Volvo station
wagon, a Mercedes 300 sedan,
a Rover 2000TC sedan, etc. The
Mercedes was by far th e most
luxur ious of the cars, but the
Rover was the best driving by a
wide margin. I once made the
250-mile trip from New York
City to Peterborough in 2%
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hours in the Rover .. . and that
includes a gas stop. Fantastic
car and incredi bly safe to drive.

In the sports car division,
wh en I f inally sold my Petsche
Speedster in 1972, I fo und that
Porsches had priced them
selves out of my market . Then I
saw the Datsun 240Z. On first
look I knew I had to have one of
t hose. It was not a Petsche in
handli ng by any means, but it
was fun, and, with proper radar
detection and CB alerting, it
could get me to appointments
even when I started late. This
was updated with the 280Z
2 + 2, which handled a lot better
than the 240. Dat sun had
learned something.

The recent f lood of advert !s.
ing and enthusiastic reviews
for the Mazda RX7 caught me
up. We've been using a Mazda
truck which has defied even the
most determined efforts by
employees to dest roy it, so I
knew Mazda was something
more than a G.E. lamp . . . if
your memory goes back that
far. The RX7, I'm delighted to
report, is fan tastic. You reall y
need a radar detector with it
because when you think you
are driving 40 mph, you look at
the speedometer and f ind it
around 80. The car is comfort
able and quiet at 100 mph and
is so steady you can ta ke your
hands off the wheel unt il the
passenger is chewing the
upholstery .

All this brings me to the 73
travel ing office, a Dodge van
we bought last year to make it
possible for me to keep on
working whi le being driven to
give talks to clubs, to go to
hamfests, to see advertisers,
etc. Peterborough may be a
wonderful place to li ve and
work, but it is an hour and a half
away from Boston and two
hou rs or more from everythi ng
else. This means that a trip
wastes three to five hours of my
time, time needed to answer
mail , write newsletters, edit ar
ticles, etc.

Since there isn 't enough
room in a car to do much work,
the obvious answer was a van.
We shopped around and fi nally
decided on a Dodge. This
turned out to be one of my more
glaring errors of judgment. We
put $200 down at a nearby
Dodge dealer and awaited the
promised delivery. When the
dealer h ad ex hausted a ll
sources east of the Mtsstsatp 
pi , we came across exactly
what we had been looking for
about two mi les further down
t he road ... wi th the on ly ex
ception being that th is van had
already been converted into
just what we needed.

The Dodge dealer admitted
that he had known about th e
Dodge down the road, but th at
guy wasn't a n authorize d
Dodge dealer. We bought t he

converted van and asked for
ou r $200 back. It's now over a
yea r later and we still haven 't
gollen back the $200 deposit.
The dealer, if anyone is in
terested , is Hack ler Motors in
Mil ford, N.H.

A few days after gelling the
van, I popped into it and drove
to downtown Peterborough ...
and it stopped dead in the mid
dle of town. It wouldn't start. It
turned out to be a choke prob
lem which requ ired the removal
of the engine cove r inside the
van and the manual manipula
tion of the carburetor. Three
vis its to the local Dodge garage
and dozens of stalls wit h
removals of the engine cover
and much hassle brought no
reli ef.

In desperation, we had a
manual choke installed . This
works, but it takes a trained ex
pert to keep the damned engine
going. It dies constantly and
Dodge is unable to do anything
about it. No wonder Chrysler is
in deep trou ble. How dare they
put out a car with an engine
which is so poorly designed
that even their own garages
can 't get it to work?

Unfortunately, t hat wasn't
the only problem with the van.
We mounted an IBM typewriter
on the table and I tried for
several months to work wh ile
we drove. The idea was good,
but the bucking and swaying of
the van made it almost impossi
ble to hit the right typewriter
key or to read while in motion. I
don't get upset from reading
while my leiters are bouncing
up and down, but I su re get
tired and it is difficult to keep
my mind on what I am reading.
Oh, we tried special shocks,
anti-sway bars, and everything
else we cou ld find. The hulk
still bounced high wi th every
Sl ight wave of the pavement.
Even the seemingly smooth in
terstate highways are like roller
coaster rides in the van.

Driving the van is much like
maneuvering an ocean liner. It
sways and lumbers around,
with virtually no vis ibili ty aft.
Few car drive rs appreciate how
little a van driver can see. It is
foolhardy to come up on a van
on its rig ht or to follow very
close ... t he driver just won' t
know you are th ere. You want
some real fun . .. park a van ...
part icularly one of the extend
ed Dodge models. You don't
get good at th is without a lo t of
practice. It i s an art form.
Perhaps t his explains the
wr inkled look on the back end
of many vans.

Vans have a lot of good uses,
undoubtedly, but I really can' t
enthus iastically recommend
the m for mobile offices. At
least, I su re can't recommend a
Dodge . . . for anything.

HOME SECURITY
OPPORTUNITY

A recent announcement t hat
Tandy (Radio Shack) will be
opening a pilot store in F1.
Wor th selling secu ri ty equip.
ment brought to mind the
several editorials I have run
down th rough the years urging
radio amateurs interested in
starting their own businesses
to give this line some serious
consideration.

The security business is a
natu ral for the ham, since it re
quires a knowledge of etec
trontcs and some experience in
putting things together and
getting them to work. It is a
business which can be started
very small and with very li tt le
initial investment. It ' s a
business where every home,
every car, and every business in
your neighborhood or town is a
pr ime prospect for a sale.

Security can cove r the whole
gamut f rom a simple door
alarm on a house to a
sophisticated system which
wil l detect heat, smoke, damp
ness, intruders, etc. It can tie in
with microcomputers , slow
scan television, and all those
nice toys hams have been play
ing with for the last couple of
years . What store owner
wouldn't like to have a system
whereby he could see what is
going on in his store right from
his home living room? With
slow scan television and a
dedicated phone line, the cost
is remarkably low, even after
your generous commission.
You can even add a motion
detector to call him to the
monitor, shou ld he get wrapped
up in a ball game.

While I'd rat her see the
security business bring in
money to thousands of en
trep rene urs with thei r own
shops, the Tandy pi lot store,
should it work out the way t hey
hope, will bring home security
stores into every locality in t he
country .. . and the end resu lt
will be a plus for everyone but
the crooks.

THE ENTREPRENEUR
PHILOSOPHY

There are th ree basic ways to
go in our country . . . wo rking
for yourself, working for some
one else, or working for the
government. Two of t hose vir
t ua ll y preclude making any
substantial money .. . th e thi rd
at least has possibili ties, if no
assurances.

Working in any government
position is a sure loser for life,
even at the few top jobs. Even if
you do fi gure out how to get the
gravy you can be found out, as
a recent vice presi dent di s
covered. It would requ ire a ten
Iy large book to evaluate the
various opportunities and
ro ads to success, but a
reasonable blanket statement



can be made that few peop le
make very much working for
others.

I can 't give you a six-week
course in how to achieve suc
cess within the confi nes of an
ed itorial in 73, bu t even a
casual cons ideration of the
matter should make it clear
that the best chances for per
sonal success lie in the en
trepreneurial direction. I can't

Ham Help
I need help wit h the ali gn

me nt Ins t ructions for a
Hal licraft ers S·22R. If anyone
has a service manual , I wou ld
appreciate the use of it j us t
long enough to make a copy. I
will g ladly pay postage for cer
tified mail, both ways, plus any
reasonable fee . This was my
late brother's fi rst receiver, and
I would like 10 use II for QSOs
once again .

Nell D. Reznik WB3KIl
532 Portland Drive

Broomall PA 19008

I 'm look ing for the
maintenance manuals and

hel p th ink ing o f th e t wo
t s-veer-cld kids out in c antor
nia who went Into business In
stead of going to college and
are today worth about $10
million . T h e y ' ve been in
bus iness now for over two
years, so perhaps you might
not cons ider their growth
meteoric.

Of course I'm talking about
Steves Wozn iak and Jobs, who,

schematics fo r the Nat ional
H RO ·500 re c e iv er . Th e s e
receivers have been used in
MARS programs over the years.
I am willi ng to pay for ou pttca
non costs, if not too exorbi tant.

Anton M. Giroux
DA1NFfWD6AXl

HHT, 2d ACR, SigO
APO NY 09093

I have a National SW·3
regenerat ive receiver and
would greatly appreciate it II
anyone could send me co li
data on this set or would sell
me the coi ls or coil forms. I
also could use a bottom panel ,

bec ause t hey d idn ' t have
enough money to buy a corn
puter kit two years ago, de
signed their own. Today the
fi rm is known as Apple Com
puters.

Bot h computers and security
are guaranteed g rowth In
dustries, so the chances of roe
Ing with either of these Is a lot
lower than It Is with other pur
su its. Both are still in their in-

if anyone has one wa sting
away in the junk box.

Kurt Denke WB7WRR
3253 20th Avenue West

Seattle WA 98199

Help l Does anyone have ex
perience in eli minati ng noise
from VW Rabbits or Sci roccos?
The voltage regu lator is built
in to the alternator In these
cars, and I still have excessive
noise on my 15 and 10 meter
rigs.

Kenneth M. Price XEH IS
PO Box 337

Irapuato
Mexico

The Internat ional Assoc ia
tion of Airline Hams is attempt
Ing to locate hams working for
al l the world 's airl ines so that

f an cy a nd have inc redib le
possibi lities.

JUNE WINNER
Our readers have voted " The

$-Meter Bender" as the most
popular article in our June
issue, so author Jerrold Swank
W8HXR will be receiving a
bonus $100 check from us at
h is Washington Court House
OH QTH .

they may be given the oppor
tun ity to join our cl ub. They
should contact me for more tn
formation.

Carl H. Crumley N4VD
Secretary,IAAH

512 N. Harrison Ave.
Cary NC 27511

I would li ke someone to
design and possibly build an
eutooetcn-nke telephone inter
connection device. 1would pay
a lai r fee . Write for specifics.

Gabe Gargiu lo WA1GFJ
160 Elm St.

North Haven CT 06473

I need the schemat ic lor a
Hautcratters 5-129.

Fel ix Mullings W5BVF
021·16th 5 1.

Galveston TX 77550

example, the published t ime for orbit number 3352, the first
eq uatoria l crossing on November 1, 1978, is 0018:50 UTC. Thus, for
orbit number 3352, the corrected equatorial crossing t ime would
be:

Corrected time = 0018:50 + (3352 x 0.00205 minutes)
= 0018:50 + (6.8716 minutes)

= 0025:42.3
The longitude figures contained in the OSCAR 8 chart are virtually
unaffected by this tracking error. The chart gives the longitude of
t he day's first ascend ing equatorial crossi ng. Ad d 26 ° for each
succeeding orbit. To find t he time OSCAR 8 passes the Nort h Pole,
add 26 minutes to the ti me it crosses the equator. OSCAR 8 will
cross the imaginary San Franc isco-to-Norfolk l ine about 11
minutes after crossing the equator. Mode A: 145.85-.95 MHz uplink,
29.4·29.50 MHz downlink , beacon at 29.40 MHz. Mode J :
145.90-146.00 MHz uplink, 435.20-435.10 MHz downlink, beacon at
435.090 MHz.

0_'0......""_
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OSCAR Orbits
FINDING OSCAR

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the f irst ti me
each day. To calculate successive OSCAR 7 orbits, make a l ist o f
the first orbi t number and the next twelve orbi ts for that day. List
the tim e of the fi rst orbit. Each successive orbit Is 11 5 minutes
later (two hours less fi ve minutes). The chart gives t he longi tude of
the day's first ascending (northbound) equatorial crossing. Add
29 ° for each succeeding orbit. When OSCAR is ascending on t he
ot her side 01the world from you , it will descend over you. To f ind
the equatorial descending longitude, subtract 166° from t he
ascend ing longi tude. To find the time OSCAR 7 passes the North
Po le, add 29 minutes to the t ime it passes the equator. You shou ld
be able to hear OSCAR 7 when It Is w ithin 45 degrees of you. The
easiest way to determine if OSCAR Is above the horizon (and thus
Nlthln range) at your location is to take a g lobe and draw a circle
INlth a radiu s of 2450 miles (4000 ki lometers) from your QTH . If
:JSCAR passes above that circle, you should be able to hear it. If it
sasses right overhead, you should hear it for about 24 minutes
total. OSCAR 7 wil l pass an imaginary line drawn Irom San Fran
::i sco to Norfolk about 12 minutes after passing the equator. Add
about a minute for each 200 m iles that you live north of this line. If
JSCAR passes 15° east or west o f you , add another m inute; at 30 0,

:hree minutes; at 45 °, ten minutes. Mode A: 145.85-.95 MHz upl ink,
~.4-29.5 MHz downlink, beacon at 29.502 MHz. Mode B:
l32.125-.175 MHz upli nk, 145.975-.925 MHz downlink, beacon at
145.972 MHz.

OSCAR 8 calcu lations are similar to those for OSCAR 7, wit h
some important exceptions. Instead of making 13 orbits each day,
)SCAR 8 makes 14 orbits during each za-nour period. The orbital
i er too of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list o f the first
nblt number (from the OSCAR 8 chart) and the next thirt een orbits
or t hat day. list the t ime of the fi rst orbit. Each successive orbi t is
hen 103 minutes later. Due to Incorrect t rack ing information ob
ained during the early days of OSCAR 8, the equator crossing
imes contained in most published charts are in error. To correct
his error, mult iply the orbit number by 0.00205 minutes and add
he result to the equator crossing time as printed In the chart. For
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WILSON SYSTEM I
to, 15, 20 meter
tribander
A Dx'ers delight l A fu ll 26' boom
wIth 4 active elements on 20 meters
4 operational elements on all 3
bands. Gain: 10 dB, FIB ratio: 20-25
dB. Surface area 8.6 sq . ft. l ongest
element 26'1 " . Ba lun BN50A
optional 16.95.

274.95 list price. Call lor quote.

SWAN TB4HA
4 element tri-band
beam
All four elements active on all three
bands. The heavy duty TB4HA
leatures: • Ga in 9dB • Front-to
back 24-26 dB • Boom length 24' •
l ongest element 28 ft. 10 in . • Wind
surlace area 6 sq. ft . • 10-15-20
met ers.

259.95 list. Call for quote.

MOSLEY RV-4C
vertical
antenna
The RV-4C self- supporting
vert ical features: • Power
rating 2000 watt s PEP SSB
input • Feel Point Imped
ance: 52 ohms • VSWA at
resonance 1.5/ 1 or better .
Height 22' • Max. radial
length 34'7" • Wind surlace
area 2.049 sq. It. • Covers 10,
15, 20 & 40 meters.

63.35 Call for yours today .

HY-GAIN TH3MK3
Super 3-element
tribander
Ga in adS . Front-to-beck ratio 25
dB . SWR (at resonance) less than
1.5:1 _ Frequency 10. 15. and 20
meters _ Power rat ing : maximum
legal limit . l on gest eleme nt 27' •
Boom length 14'. Wind load al 80
m.p.h.. 131Ibs. • Su r/ace area 5.10
sq. ft . Balu n BN-86 recommended
15.95.
219.95 list . Call for quote.

/

HY-GAIN TH6DXX
The Ultimate tribander
Gain 8.7 dB . srcnt-to-backreuo zs
dB . SWR (al resonance) less than
1.5:1 • Number 01 elements 6 •
Frequency 10. 15. and 20 meters .
Longest element 31.1' • Boom
length 24' • Wind load at 80 m.p.h.,
207 Ibs. • Surface area 8.09 sq. It.
Balun BN-86 recommended 15.95.

296.95 list. Call for quote.

/

HY-GAIN
lBAVTIWB BO-l0M
vertical
Sell-supporting 25 It. omnr
directional antenna. low
angle radiation, automatic
band sWItching. SWA 2:1 or
less. Impedance 50 ohms.
Max. legal power 10-40
meters. So-239 connector.

97.00 Call for yours today.

Remember, you can Call Toll Free: 1-BOO-633-3410 in the U.S.A. orcali l-BOO-292-B66Bin
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

LongsEI
MAIL ORDERS PO BOX 11347 BIRMI NG HAM. AL 35202 • STAEET ADDAESS 2606 7TH AVENUE SOUTH BIRMING HAM, ALABAMA 35233
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CDE Ham III
antenna rotor
Snap action switched wedge brake
& rotational cont ro ls brings accur
acy to any directional beam. Fea
tures pre-brake and lock- in place
action . Ideal fo r in-tower mounting .

159.95 list. Call fo r quote.

WILSON WR-5000
antenna rotor
Features: Antenna loads:6 sq . tr.. 10
sq. It. with STB-SO Thrust bearing
(optional) , Disc Brake 98 Ball
bearings w ill support 750 lbs. ln line
or tower mounting .

164.95 list price. Cal fo r quote.

ROHN tower accessories
SB2SG 3 It. 4 in. short base for
concrete . . . . . . . . . . . . .. List 24.30
BPC25G concrete base
plate l ist 40.55
SBH25G 3 It. 4 in. hinged short
base for concrete . . . . .. List 40.00
BPH25G hinged base plate for
concrete . . . . . . . . . . . . .. List 5950
HB25AG 0 to 15 in. house
bracket l ist 19.05
HB25BG 15 to 24 in . house
bracket l ist 23.80
HB25CG 24 to 36 in. house
bracket List 28.55
AS25G accessory shelf. Will f it
CDE-44, Ham II . Ham III & Tail
Twister roto rs list 11.90
25G 10 fl . tower sec tion l ist 73.80

WILSON WR-l000
antenna rotor
Features: Antenna loads 40 sq . tt..
cont rolled wedge brake. 116 Ball
bearings will support 1 ton of
balanced we ight. Plate mounting
only - 8 bolts.

514.95 list price. Call for quote.

Designed to handle antennas up 10
28 sq . It Inside tower installati on.
The rotator features 138 ball bear
ings (3 races) . contror box features:
110-120 VAC input. line cord : 3
wi re grounded. Control cable
requires Belden 8448 up to 120 It.

325.00 list. Call tor quote.

CDE tail twister
T'X antenna rotor

ROHN 25G
50 foot tower
Comes complete w ith four
10 It . sections, plus an 8 ft .
25AG-3 3 in. 00 top section.
All Aohn towers are "Hot
Dip" galvanized to res ist
corrosion . two oz. of molten
zinc per sq . It. of surface is
fused to the steel. inside and
c ut.

378.55 Iisl . Call l or quote.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A.or call 1-800-292-8668 in
Alabama for our low pri ce qu ote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

Longs Electronics
19
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Check these. e Reject tuning . Vari
able IF band width tuning . Audio
peak frequency tuning • Digital
LED frequency d isplay wlmemory
fo r T X & RX, no external VFO
required for split frequency opera
tion _ Built-in Curtis keyer 
Rugged GE 6146B final tubes. 160
thru 10 meter coverage & much
more!

1459.001ist price. Call for quote,

KENWOOD TS-520S
SSB transceiver
TS-520S features: • 160 thru 10
meter coverage . Optional DG-5
frequency display (on top of unit) .
New speech processor with audio
compression amp lifier . Built-in AC
power supply (DC-DC converter,
optional) • RF attenuator • Pro
vision for separate receive antenna
& phone-patch.

739.00 list price. Call for quote.

KENWOOD TS-S20S
transceiver
The TS-820S features a factory
installed digital frequency readout.
• 160 thru to meter coverage •
Integral IF shift . AF speech pro
cessor. VOX . Noise blanker - PLl
• Built-in 25 KHz calibrator . CW
side tone & semi-break-in _ IF OUT ,
RTTY , & XVTR • Phone patch IN
and OUT terminals.

1098 list price. Call for quote.

YAESU FT-7
HF transceiver
The NEW FT-7 features: • Fre
quency coverage: 10 thru 80 meters
_ Sensitivity: 0 .5 micro volts for SIN
20 dB . Emissions: LSB, USB, CW .
Input power: 20 watts DC _
Completely solid-state, single knob
tune-up . 100 KHz calibrator built
in • Semi-break-in with sidetone
• Receiver offset tuning - Ext-erne
Iy compact for installation under
dashboard .

549.00 l ist price. Call for quote.

ICOM IC-701 HF
transceiver
The NEW IC-701 features: • Solid
state . RF speech processor - 100
W continuous on all bands, au
modes - USB, LSB, CW, CW-N,
RTTY operation • Double bal
anced Schotlky Diode Mixer used
in both RX/TX . Dual built-i n digital
VFO _ Price includes mic & power
supply,

1495.00 list price, Call for quote.

---
TEN-TEC 544
digital transceiver
• Solid-state . Instant band change
• Covers 3.5 t030 MHz . 200W input
on all bands. RXsensitivity: c.a mV
• a-cote crystal IF filter _ LED
readout _ WWV at 20 & 15 MHz.
Separate receiving capability . S·
meter and SWR bridge. Offset
receiver tuning ,

869.00 tist price, Call for quote.

Remember, you can Call Toll Free: 1-S00-633-3410 in the U.S.A. orcaI11-S00-292-8668 in
Alabama fo r ou r low pri ce quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

Longs Electronics
MAIL ORDERS: PO BOX 11347 BIRMINGHAM. AL 35202 • STREET ADDRESS 2606 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233
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DENTRON MT-3000A
antenna tuner
• 160 thru tometer ccveeece « Han
dles a lull 3KW PEP . Continuous
tuning 1.8-30 me _ Built- in dual
watt meters _ Bu ilt -in 50 ohm
dummy load fo r proper exciter
adjustment . Antenna selector
switch enables you to by-pass the
tuner direct or select the dummy
load or 5 other antenna systems.

349.50 list price . Call for quote.

DENTRON
MT-2000A antenna
tuner
An economical , fu ll power tuner.
designed to handle virtually any
type 01 antenna . Features: • Con
tinuous tuning 1.8 10 30 Mriz . Han
dles a lull 3 KW PEP . Front panel
coax bypass switching . Built-in 3·
core balun . Front panel grounding
switch • Sleek styling to match
other Dentron units .

1 99.50 list price. Call for

DENTRON 160-10AT
super tuner
Balanced line. coax cable, random.
o r long wire antennas. th e 160
10AT will match it - 160 th ru 10
meters _ Continuous tunmq. 1.8-30
me • 3 inputs . Handles 500 watts
DC. 1000 warts PEP . Heavy duty .
2-core Balun (3'h" d ia. x 3" H) •
Tapped inductor #12 gaowire.

129.50 list . Call for quot e.

DENTRON All Band
Doublet antenna
• Has a total length of 130 leel (14
ga ostranded copper) • Center led
through 100 It. of 470 ohm PVC
covered balanced transmission hne
• Assembly complete . Tune 10
tnru 160 w ith one antenna . Re
quires an tenna tuner).

24.50 Call for yo urs today .

DENTRON MLA-2500B
The MLA·2500B has 2000 watts
PEP input on SSB. Uses two Eimac
8875s. New high-low power swi tch
ing for both IKW & 2KW power
leve ls, and 160-15 meters.

899.50 list price . Call fo r quot e,

DENTRON
Big Dummy Load
Tune-up off the air with Dentron's
B ig Dummy Load. All Iull power
dummy load. it has a f lat SWR, fu ll
frequency coverage from 1.8 to 300
MHz. A high grade indust rial
cooling oi l is furnished with the
u ni t. F u ll y assem b led and
warrantied . Help cut out the DRM
factor NOWI

29.50 Call for yours today.

•

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A.orcall 1-800-292-8668 in
Alabama for our low pri ce quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

LongsElec
MAIL ORDERS: PO BOX 11347 BIRMINGHAM. AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIR MI NGHAM, ALABAMA 35233
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BIRD Model 43
Thrullne wattmeter

KENWOOD HS-4
headphones
For extended periods of wear, the
HS-4 is comfortably padded and
completely adjustable. Frequency
response is 300 to 3000 Hz, 8 ohms.
just right for amateu r rad io use.

19.50 Call for yours today.

50 ohms nominal impedance.
VSWR insertion with UHF con
nectors : 1.05 max. • Accuracy: plus
or m inus 5% lull scale. Shock
mounted 30 microamp meter has
scales of 25, 50 & 100 to permit to
permit direct reading from 100 Mw
to 10 ,000 watts.

125.00 Call for yo urs today.

LUMITIME CC-24
24 hr. digital clock
The CC·24 is the perfect addition to
any ham shack . Large 2 in. digital
d isplay makes tell ing time easy at a
g lance . The 24 hr. alarm with 8-1 0
min. snooze button can also be
used as a station ID buzzer. 110
verts Ale operation.

29.95 Call for yours today .

YAESU YH-55
headphone set
Comes equipped with a soft pad for
long hours 01 listening with
maximum comfort . Compatible
with all Yaesu equipment . 8 ohms
impedance.

15.00 Call lor yours today.

TELEX CM-1320
headset
"Top 01 the line" wi th a boom micro
phone - ceramic, high impedance.
The choice of DX-peditions. Model
CM-l320S same as above but w ith
single ear piece 57.25.

71.70 Call for yours today.

SHURE
444 desk
microphone
Economical station rmc. Has PTT
switch , adjustable head height,
sol id, high impact plastic construe
ucn. Frequency response: 300 to
3OClO Hz. Omnidirectional pola r
pattern . Controlled magnet ic mic
element designed for sse. High
impedance: SOK ohms.

35.00 Call for you rs today.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in
Alabama for our low pri ce quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

LongsEI •mcs
MAil ORDERS: P O BOX 11347 BIRMINGHAM. AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233
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MFJ 400 econo keyer
Speed 8 to 50 wpm pull-to-t une.
adjustable sidetone and volume,
Internal we ight cont ro l lets you
adjust dot-dash space ratio. Do t
memory . May be used with squeeze
key for iam bic operati on.

39.95 Call l or yours today ...

SWAN WM-3000
precision PEAK/RMS
wattmeter
Read forward or reflected power
with maximum accuracy from 3.5 to
30 MHz. RMS readings available
with the f lick of a swi tch . Four
scales from 0 to 2000 walls.
Requ ires 117 VAG power sou rce.

87.95 Call fo r yours today .

NPC 104R
regulated
power supply
Converts 115 VAG to 13.6 voe.200
mill i volt s . Hand les 4 amp s
continuous and 6 amps max . Solid
stale. Exc ellent where DC stabili ty
is import ant suc h as small Ham o r
C B rigs. o r 8 track car stereos. Use
to tr tckte-cnerce 121/ car batteries.

49.95 C all fo r yours today.

POWER __pt.y

r
.......... a _.- c

~-. . .-

KLM PA15-160BL
2m mobile ampli fier
_ Frequency 144-148 MHz _ Modes:
FM & SSB selectable _ Power
output : Typica l . 15 watts input e
160 watts output . Power require
ments: 13,5 volts at 22 amps .
VSWR protected • New heat sink
desig n, lUll-length radiat ing fins on
top and sides . Therma l protected .

289.95 Call for quot e.

AEA AD-1
automatic dialer
You get 18 numbers from a 1-2
punch. Make quick and safe auto
patch calls. The AD-1 features:
Key-Pad programmable memory ,
bu il t-in speaker, MOS micropro
cessor. Crys tal controlled & mates
with vi rtually all FM transceivers

129.95 Call for quote.

B & W 595
coax switch
The B & W e-cosmon coax swi tch
features : Outpu ts 6. power rating : 2
KW PEP. VSWR less than ' .2:1 up 10
150 MHz. Grounds all unused
antennas . Perfect add it ion to any
ham shack

18.50 Call for you rs today .

Remember, you can Call Toll Free: 1-800-633-3410 in the U.SA or call 1-800-292-8668 in
Alabama for ou r low pri ce qu ote. Sto re hours: 9:00 AM til 5:30 PM, Monday thru Friday.

Longs Electronics L9
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Alexander MacLean WA2SUT/NNN~ZVB

J8 Ind jan Spring Trail
Denville NJ 07834

The Long-Term Effects

of Working with ICs

-learn the fi ve warning signs

I am writing about a little
known and understood

illness that could affect
a lmost any ham. The profile
is drawn from the experiences
of many amateurs.

The conversa t ions were
taped over a period of ti me
and wherever possible their
own words will be used.

Q. How d id you get
started with ICs?

A. I didn't at first It
happened so s lowly that I
didn't no t ice until it was too
late .

Q. Can you te ll me in your
own words how it happened?

A. It began years ago. The
magazines started talking
about somethi ng called state
of the art which had some
thing to 00 with solid state.

There weren't any more
articles about using the type
30 tube. There hadn't been in
years. I was gel ting to feel
more and more alienated.

It wasn't so bad when they
just added a few more c le
ments to the tubes. I cou ld
understand that. Even tried a
few, bu t I don 't like them as
well as the 30. No class.

All of a sudden I fo und
that I was far beh ind the
fie ld. Even the schematics
were fu nny loo kin g. Then, in
the early sixties, it happened.

Q. What happened?
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A. The nuvistor rube came
out. It was a dinky little
thing, only a thumbnail big,
but it was a triode. I could
dig it After all that transistor
stuff, I could work with
something they said was state
of t he art.

First th ing, of course, I
hooked it up to a decent
ci rcuit, a regenera tive re
ceiver. That rea ll y separa tes
the tu bes from the tran
sistors.

It worke d. It bro ke my
hear t, but it worked better
than t he 30. Had more ga in
and sensitivity. They fina lly
came up with a decent
modern tube.

I guess losing the 30 was
what really broke me loose. It
shook the foundation of my
electron theory. But at least I
was riding the crest. I was
state of the art.

Just as I was getting the
hang of worki ng with them
and ge tting to u nderstand the
fu nny new sy mbols and the
articles abo ut them (it was
less than a year), the fie ld
effect transistor hit.

Man, what a wallop! The
nuvistor wen t down like it
had been shot There were no
mo re articles abo ut them or
projects usi ng them . It had
become an un-tube.

Now everything was FETs.
This was a new kind of tran
sistor. "The transistor that
thinks it's a tube," it was
called.

All transistors had delu
sions of grandeur then. You
have to unders tand the time.
Then, it was said that transls
tors never went bad . Th ey
either wo rked or they d idn't.
There was no ta lk then of
base-emitter leakage or any
thing like tha t

Well, any way, it was just a
slight jum p fro m the novl stc r
to the fiel d-effect transistor. I
hardly noticed it at t he time.

I got to work building
little circuits with the F ETs.
Nothing too fancy, just some
oscillators and a few little
amplifiers.

I hardly got my feet on
the ground when the first of
the ICs hit. I just was n't
expecting th at. I wasn't pre
pared. All of a sudden every
thing was bac k to trans istors
and le s.

Th ere was no in between.
No more nuvlstors and o nly a
fe w FETs. Even th ey were
b e c omin g an endangered
species. I guess that 's when it
all began to come apart.

Q. What happened the n?
A. Nothing righ t at first. I

just hung in there and wai ted

for it to go away. Only it
didn't go away. It got worse.
Much worse. Whole projects
were coming out with noth
ing but le s in them.

Tha t's when I started
popping bipolars. Nothing
fancy, just some of the old
stu ff. A few 2N404s once in a
while. I'd throw a few o n the
bench and whip up some
littl e aud io circui t or o ther.

Well, it d idn 't ta ke long.
Pret ty soon I was into t he
heavy stuff. I'd be popping
some power jobs , 2N3055s or
somethi ng like tha t.

I'd be hanging bipolats
together unti l I had the whole
circuit strung out. I'd really
hit the electronic pits.

Q. What happened then?
A. Then someone I knew

got me turned on to digital.
He told me that they were
rea lly easy to work with. Just
string them together. It 's so
easy.

t started ou t with the
74005. A few little circu its
and then I learned about
so me of the higher 74oos, the
counters and decoders.

Once I go t switchcd onto
digital , I had to keep looking
for bigger kicks. That 's when
I hit o nto li near.

It was the regulators that
made it sound so innocent



Just o ne IC and a few caps
and you got regulated ou tp ut
Do you know what easy regu
lated voltage does to an o ld
time tu be man?

Then that insidious name.
Linear. I had to f ind ou t why
it was called linear. I foun d
out; there was lots of stuff
that wasn't d igital.

All those seductive ampli
fi ers. Wh ole audio sections
that would just plug in with a
few extra parts. It was so easy
to fall into the t rap.

I can still remem ber the
thri ll, but it seems so lo ng in
the past no w, when an even
ing could be happily spent in
buildi ng and debugging an
audio section.

It called for experience
and craftsmanship. You could
see the f ilaments light up and
almost feel the sig nal flowing
through the circuit.

Now you just plug in a
little plastic thing and it's
done. There's no roo m left
for skill . .. or pride. You get
lazy and ta ke any cheap
plastic electronic pill.

Now you have to keep
loo king for more to do wi th
them. Something to give you
bac k a fee li ng of electron ic
self. You buy more and more
of them. You get bi gger and
more complex ICs, loo king
for the ultimate IC high.

I'm an addict. I know th at
now. I didn 't know what
those fi rst few transistors
would do to me. I though t I
could just take a few now and
then.

I tho ught I would still be
in contro l and I cou ld stop
any time I wante d. It's too
late for me now. I just hope I
can keep the ki ds f rom be
coming hooked.

Q. Do you th ink that is
going to be much of a pro b
lem?

A. Oh, yes. The stu ff is all
around them. The magazines
are fu ll of arti cles describi ng
the joys of this new elec
t ron ic kick.

Th e ads are ful l of the
pa raph ernali a. Po wer su p
plies, miniature compo nents,
IC boards, and test gear. The

ICs are show n at prices that
are almost a giveaway.

Any ki d o n the street
knows the local pushers who
have this material avai lab le
just by wal king right in o ff
the street.

It 's legal. Th ey can sell th is
stuff to the unsuspect ing kids
and the law can't to uch them.
Th e o nly way to fight it is
wit h public aware ness of the
problem ...

This story is not un ique.
Many amateurs have become
IC addicts. But there are signs
th at ca n be recognized by the
fa milies or friends of any
ham.

1. One ear ly sign is that
the victim starts popp ing ICs.
Th is is easy to spot. They
ma ke a distinctive sou nd
whe n they cru nch. Often the
vict im will sprinkle ICs o n
top of his favori te brea kfast
cerea l.

2. Another sign is Widget
Fidgets. This is an electron ic
form of deli r ium tremens
caused by try ing to work
with com ponents far too

sma ll for hu man beings.
3. Every no w and then

you may find the vic tim read
ing a copy of 73 hid den
be h ind another magazi ne
such as Playboy or Field and
Stream.

4 . Cer tai n words may
creep into his vocabu lary,
words li ke mini-DIP, fano ut,
and nanosecond.

5. Another sure t ip-off is
that the vict im can often be
foun d sitting alone in a dark
ened room, chanting Ohm's
Law over and over.

By the time it has pro
gressed this far, the victim
may even be a pusher, writing
articles for the magazines and
getting others hooked, to pay
for his habit.

There is no known cure
for IC addict ion and treat
ment is not general ly avail
ab le. If the disease has
progressed far, there is little
hop e.

All you ca n do is keep the
vict im comfortab le and ho pe
that he never d iscovers micro
processors. -
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~e~~ARSON AUCTION
r:oO Bid by mail on the following new and used gear.

AUCT10H ITEIIS

1 V_ FT 3011 _ ...... demo list $559."
2, ICOIIIC:M5 · new demo List $0'99 "
3. T..... FIIH·2 H. ndi T.I~ ie e _ KUliS·...... l is t $2e9 ."
e. Collins1_. E~1ent cond oI,IHd ",_·2"",'ng'IIIA 1(M10", rth WS1. ", & OJ( Eng . Proc.. 5161'-2 PM-2 ,312 8-6, Spec1fonicl DD-IC Dig. d"II'-Y bid on COMlllel. st.tion only •sublecno

JIfiot Hie at ..~Ing Pl'1oa $129!i."
5 llaflon _ S II-10'2, SB-650 dig di~l.y, S B-600 op8IIker. HP_23B PS Min' Condit""" SUbjec'to prior Hie .t .5IIing Pl'ice of $650"
6 H S"_ ., II H'"_SB~20 lIP"" .""Iy. ....SB~10Scope. SB-4'JO$tlt. ConllOleHM -102 SWR Meter HM ·210'2 SWRMe Mr. MinICOf>d , Subjec' to pfiOf H leat . ...ing Price 01$-450."
7. 1I_1W10wrth "p!" -M,n' uoed. UIl S&30."

HOWT081D

I. Enclo.. parson.' check if> the . l1'IOUnt 0' your bid .nd indi(;ata which ilem bid is lor ,
2. Enc""" comll~l. ""'pping .<I<I,.. (no' P .O. BOK) Ind ......iling acldr..s
3 . Enclo.. pr>one num_
~. Enclo 11-.<1<1......., I t. mped _ eK>pe
5. Send to rllor'l Auclion : Aroon , Inc, . !l15 So. G.II.tin Rd M&dis on. Te n....._ 37115

TERIIS Of AUCTION

1, AblI<>lute ....uction . Hie to highel' bidder
2 BIdlI open&d Oct, 23
3 Higt>est bid ",ill be notilied by phone thet i'em i8 1)8,ng Ihipped
e. .All c!'lec~1 for "'sing bidl ", III be returned II you incilJde SAS.E. - o' .........i.. destroyed
5. All ..~s liNlI

!l N_ itemS heve 90 d.ys m. nul.c'urer g....rln' ...
7. U...., I'ems 30 dlys g....r.ntee
!l. Shipping ", ill be COllect

Amateur Radio Supply of Nashville, Inc. A'O

615 So. Gallatin Road, Madison, Tennessee 37115 Phone (615) 668-4956
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The Lady Saw Red

- if the shoe fits . . .

James C. Grady WB4ZVZ
PO Box 158
Kenly NC 27542

I guess the antenna on my
chimney attracted him.

At any rate, he telephoned
saying he wanted to come
look in my shack as he was
getti ng interested in amateur
radio. I urged him to come
and bring his XYL. Perhaps
he and I could sell her on it,
too. That would be better
than having her hostile whi le
he tried to get going.

They came on the double.
t barely had t ime to make the
shack semi-presentable before
they walked in. She gave the
cold-fish eye to the disord er
almost before she got inside.
We sat down, talked for a few
minutes, and I lea rned that it
was my four-element, two
meter beam that had caught
their attention. It was so
much less ob trusive than their
neighbor's moomaker. The
lady was obviously attuned to
the exterior appearance of
her home. It was then that I

184

made the fatal mistake. [
switched on my rig to give
them a demonstration of the
fun benefits of two meters
wit hout first laying the
groundwork.

A voice erupted from my
little t hree-inch speaker:
" Break, break." I saw the
lady wince and realized
immediately that she had
heard that kind of squawk
from her neighbor's chicken
rig. Then came a garbled slur
of letters and numbers. The
id en tiflcatlon process was
wasted on us. Nobody could
have copied it, even with long
experience.

T hen another statio n in
the group answered prompt
ly, adding, "Got no tim e fer
yew, Mac. XY L sez I gotta
clean up this QT H pronto!"

"What's XYL?" the lady
asked. "And what's QTH?
Why do they speak in ri ddles?
I don't understand. It 's jar
gon. "

I explained that XYL
meant wife.

" Then why d idn't he say
wife instead of XYL?" she
asked. "Wife is easier to say

and caster to understan d,
too. "

I told her that symbols
were devised for telegraphy
to make transmission faster
and easier and that this blrd's
use of XY L on the phone was
simply a carryover from brass
pounder's langu age.

"But he 's not using Morse
code," she retorted ho tly.
"XYL is more diffi cu lt to
pronounce and has no mean
ing except to you amateurs.
Was he t rying to prevent u n
initiated listeners from know
ing what he was ta lking
about?"

I con tinued the soothing
effor t although I could
plai nly see I was making no
headway whatever.

"And why d id he use
QT H? What in heaven's name
does tha t mean?" she de
manded. At that same instant
the almos t unintelligible voice
slurred out, " Home QTH."
The la dy almost vaulted from
her chair.

I explai ned that QT H
meant home, but the lady
was more agitated and d is
traught then ever.

"Then why did he use
QTH when he had already
said 'home'? That's the same
as saying 'home home' and
that's even worse than a
double negative. Do all of
you amateurs talk that way?
Aren't you capable of under
stan ding and speaking the
English language?"

I was getting nowhere in a
hurry. The lady's faint-heart
ed husband squirmed in his
chair but did not muster the
courage to say anything.
There was no way for me to
hel p him unless I came up
with something and fast. And
it was easy to see why they
we re considering amateur
radio. It is a hobby that a
man can enjoy without being
let out of the house. Just
then a voice on the radio
answered the gar bled one.
"Roger Dodger, old man.
We're about to destinate."

Tha t did it. Th e lady ex
ploded belligerently. "What is
t hat moron about to design?"

I sat there with a dumb,
blank expression, not because
I adopted it, but because I
couldn't help it. I just plain



didn't know what she was
talking about.

Then she Jet me know.
"Webs ter defines dest inate as
to design or appoint At best,
it is an extremely Ill-chosen
word. It does no t mean ' to
arri ve.' I can see th at all of
yo u amateurs desperately
need la nguage tra ining. Wh at
a pity you don 't spend some
of your study time learn ing
to communicate with proper
Engl ish rather than si mply
learni ng to use pig grunts and
squeals. Your mastery of
tec hnology is of little use if
you cannot transfer intelli
gence. It's no wonder that
others are after the frequen
cies you enjoy. They might
well make better use of
them. ' ,

That last sentenc e rea ll y
hurt. It cast a new dimension
on her diatribe, but she did
have a point. I explained that
the language we use is the
same used by amateurs all
over the world, that all of us
understand it, tha t we can't
all talk like Harvard PHDs. I

was pour ing on the logic and
the humility and thought I
was finally making some
headway when the term
" QSYi ng to five-two" bro ke
into the shack, The lady
boiled over agai n.

"What does that nonsense
mean ? " she d e manded.
"Co uldn' t it be expressed so
everyone can understand or
has it some meaning that is
subversive or maybe vul gar?"

This was her most vicious
parry yet, so I explained that
it meant only a frequency
change. She seemed to accept
this, but I could see tha t she
was not impressed. Then
there was a distorted sl urring
noise by the drool !ng ham
and more pointless drivel
ending with a shouted " 73."

Her dander rose again.
"What does 73 mean?" she
almost shouted. " He has
again obviated sensible corn
munication. Co uldn't he say
whatever he means and quit
this insane code practice?"

I coul d see that th e meek
one 's chance of ever passing

Uncle Charl ie's exam or own
ing a rig were runni ng down
the drainpipe. No doubt
about who was head of their
household. Oh we ll , there is
always stamp collecting for
his type. Then I explai ned
that 73 means "best regards,"
but by this time I was unable
to convl nee even myself th at
hams are either ar ticu late or
wise.

"73 has four syllables,"
she shot back. "Best regards
has three syllables. Where is
the savi ng? Your system sub
stitu tes mumbo-jumbo for
simple words. It adds time
and complication. It defies
understand ing. It makes your
messages al most totally sense
less for non-hams and con
vinces everyone th at you
already have more frequen
cies at your disposal than you
deserve. You're no better
than chicken banders and we
have far too many of them
already. Horace wi ll be better
off to forget this si lly diver
sion. You can bet I'U see to
that."

" Yes ma'am," I answered
p assively, " I'm sure you
will ." The lady led her silent
husband out of my shack.

After they had gone, I sat
do wn to thi nk seriously
about the route that we are
traveling and came to the
conclusion that the lady did
have some logic on her side.
And th is wi nter I'm going to
enroll in a coll ege course in
English instead of the club's
upgrading course. So, in the
future, if you hear me on two
meters, or 10, or 15, or
wherever, utter any of these
things I've told you about, or
use shout for call, or we for I,
or affirmative fo r yes, or
negatorv for no, or I know
wotcha mean, or real fine,
please call my attention to
my oversigh t I'm tr yi ng to
do a public relations job for
amateur radio by upgrading
my conversation. I hope I
won 't be entirel y alone.

And I count myself lucky
with the lady. She never even
m enti on ed " Roger
Dodger." -
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Karl T. Thurber, Jr. WBF'X/4
631 N. Overbrook Dr.
F't. Wahon Bead! FL 3254B

The Frugal Alternative

- home-brew an H T charger
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an elec tr ical one. You need to
scout out a jun ked com mer
cial charging base for any
kind of radio pager, mo nitor.
pocket scanner, or small HT.
We're not looking for a good
charger, just the base that can
be mod if ied to physically
support the Wilson and pro
vide a means of feeding it the
charger's ou tput. I located a
defunc t "Page-et te" base
(used to recharge a small
pocket-radio pager) at a local
hamfest for all of $2.50, pur
chased on an as-is basis. Other
possible sources for these
uni ts, other than the flea
mar ket circuit, are local fire
and po lice departments, two
way radio repair shops. and
other commercial users. They
may have unrepalrable or
obsolete bases lying around
either free for the asking or
which can be obtained for a
very sma ll sum. Use yo ur
scrou nging ski lls here ! One
word of caution, however: If
you should find a charger
ba..e that appears to be intact
electrically and you want to
usc it directly to charge your
uni t , be sure to chec k ou t the
chargi ng voltage and current.
Many of these units are low
voltage, high-current types,
which would not be suitable
for charging the Wilson, even
if it might fit snugly. Using
such a base might even
damage your HT or battery
pack, as well.

In any case, the charger
base you locate wi ll almost

cumbersome. I've found the
simpl est approach to recharg
ing the 12-vol t pack to
involve no more than an
inexpensive CB-type hand
held recharger and a junked
commercial charging base.
Here 's how it's don e:

Purchase a Rad io Shac k
# 21·516, o r similar nicad
cha rger , of the type used to
charge their line of 12-vo lt
CB hand-holds. The battery
packs of these units are elec
t ri c a ll y similar to the
Wilson 's, though they are
mechanically very diff erent.
Both use 10 ..erlcs-co r mected
AA-size nicads, each having
a n open-circui t voltage of 1.2
to 1.25 volts, to produce a
supply voltage of 12 to 12.5
volts, This charger, which
resembles an ordinary tran
sistor radio ac adapter or
battery eliminator, has a
stated out pu t vol tage of 17.4
V de as indicated o n its case.
Don 't worry about this. It
won't harm the nicads, as the
voltage tapers off as the cells
charge, and the chargi ng rate
is limited to 40 or 50 rnA.

As sup plied, the charger
comes with a card wh ich is
term inated in a sta ndard
" inver ted " dc power plug.
This is a standard charging
and power plug, and it is
intended to plug d irectly into
any of the Rad io Shack CB
hand-holds' charging jacks. To
use the charger with the
Wilson or ..imilar HT is more
of a mechanical problem than
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Custom charger bases, acces
sor ies designed to service a
specific manufacturer 's HT,
are expensive. There are ways
to charge the Wilson 1402SM
and other similar units having
tray- mounted chargi ng ter
minals, though doi ng so takes
a bit of ingenuity.

I've ex perimented with a
num ber of alter natives to

charging my un it, including
removing the battery tray
from the case and charging it
separately. Most of the ap
proaches I t ried were rather
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Fig. 1. 07arging system shown above provides an inexpensive
means of charging the Wilson 1402SM and similar handte
talkies that are charged by means of terminals recessed in the
battery pack, An old, defunct charger base is modified to
accept the Wilson and provides mechanical support while
charging.

H aving a set of dead
nlcads in your HT is no

f un-especially when you
really need them! If you find
yourself in thi ....ituation and
haven't bought your hand ie
talkie complete with charging
base at the outse t, chances
are good that you will want
to purchase one in the very
near fu ture. The Wil son HT's
charging posts, which are
recessed into the bauery slide
t ray on the underside of the
unit, make it very difficult to
charge the un it without one.
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Photo A. Wilson 1402SM HT is shown in the charge position,
ready to be charged up from the small CB-type battery
charger.

Photo B. HT is shown in the non-charging reclining position.
Once charging is complete, the unit can be disconnected from
the charger and is ready to operate portable or fixed-base as
shown in the photo.

certain ly not accommodate
the Wilson withou t mod ifi ca
tion to the base. You will
find that the Wilson is a
physically large HT (at least
the 1402SM is), and is much
larger than most pagers and
commerc ial units. So, the
base must be mod ified to
accept it. To do th is, firs t
remove the plast ic sleeve
generally used to hold the
pager or HT securely in place
atop the charger base. It can
be discarded, as it won't fit
the Wilson. Next, carefully
file the rectangular opening in
the base until the Wilson can
be freely inserted witho ut
und ue bi nding. Be sure, how
ever, not to make the hol e
too large, whi ch would allow
excessive sli ppage when the
uni t is inserted (it won' t have
the support of the sleeve,
which has been d iscarded ).

Next, install a chassis
mount "inverted" de power
jack on the rear of the base to
accept the plug o n the Radio
Shack charger. These jacks,
despite their stra nge name,
are sta ndard items and can be
obta ined from Radio Shack,
Olson Electron ics, Burstein-

Applebee, and most other
mail-order Hares. Remove or
disco nnect the existing
charger wiring - you won 't
be needi ng it. Route the leads
f rom the jack to th e base 's
chargi ng clips, being espe
ci ally careful to ob serve
correct po la rity. The tip o n
the charging plug is positive
and the shell is negative.
Wiring is shown in Fig. 1.
Note that on the Wilson
1402SM HT, when looking at
the unit from the front, the
positive terminal is on the
left , whi le the negative ter
minal is on the right. Fai lure
to o bserve correct po larity is
guaran teed to be an expensive
mis take!

You're almost fin ished,
but getting a goo d, solid co n
nection to the recessed charg
ing terminals o n the Wilson
can be a hit tricky. Usually, a
very short (W' or less) 6-32
screw, soldered upside down
to the top of the base's
cha rger clip, will do the trick
and make good contac t with
the Wilson 's terminals. In
some cases, a "po inted"
solder blob o n each clip will
be what is needed to ma ke

good continuous contact
whe n the HT is inserted and
sta nding vertically in the
charger (Pho to A). You will,
of co urse, have to inspect
your charger base to det er
mine what kind of clips it
uses and what must be do ne
to accept the Wilson or what
ever HT you want to use wi th
it Usua lly, modifying and
adjusti ng the clips is no prob
lem, but it takes a little pa
tience to get the HT to seat
just right.

The Radio Shack charger I
used wi ll full y charge the
nicad pac k in about 12 to 14
hou rs. Although it can be left
connec ted to the HT's ter
minals, it 's best to disconnect
it to preven t any possibility
of overcharging the cells and
to eli minate any possibili ty of
fire from overhea t ing or
failure of the charger unit.
This can be done very simply
by un pl uggi ng the charger
from the ac outlet, re moving
the Wilson, and reinserting it
so that it 's no longer rest ing
directly o n the ch arger clips,
but, ra ther, is reclining o n the
charger base at a 4 5-degree

angle so that charging current
cannot flow to the terminals.
This posi tion also makes for a
dandy fixe d-base o perating
posit ion for the HT (Pho to
B).

Whil e the best charging
philoso phy to fo llow is a
highly-charged subject (pun
intended ), I believe tha t you
can help ensure maxi mum
battery life by recycling the
nicads three or four times a
year. This means letting the
batteries discharge com
plete ly before rechargi ng
them. Do ing th is tends to
inh ibi t " plat ing" which
reduces the batteries' eff i·
cicncv. By exercising a little
care in charging (not over
charging and no t charging in
too many short spurts), yo u
sh 0 uld get well over a
thousa nd charge cycles fro m
a set. Be sure, whe n chargi ng,
that each of the ten meads in
your battery tray is a good
o ne, and tha t each is seated
pro perly so tha t the chargi ng
current flows through it in
the right direction.

Wh o says yo u can't charge
up a Wilson on a budget i e
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- a practical guide

PLL Techniques

Lester A E:amsh.iw
PO Box 1584
Sofdona AZ 86336

R ecently, I had occasion
to work on several dif

ferent ph ase locked loop
systems. One syste m was rela
tively st raightfo rward, but
two of the systems had to
ut ilize a heterodyning pro
cess, and these proved to be
anything but st raightforward.
More recently, I came across
a statemen t made by a Mr. R.
E. Funk of RCA (COS/MaS
Digitol Integrated Circuits,
Solid State Hand boo k
55D-203B, page 460). Mr.
Funk says: " The disadvantage
of the heterodyne technique
is that, because a second
reference crystal and a mixer
are needed, th e designer may
be afforded an unsought op
portun ity to demonstrate his
pr o cess in e lim inati ng
spurious beat and sum fre
quencies." This is the under
sta te ment of the year! Bu t
Mr. Fu nk certai nly knew
what he was talking about .

The purpose of th is art icl e
is to share some of my ex
per iences. There is a definite
shortage of practical phase
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locked loop material. The
publication just mentioned
and the Phase Locked Loop
Systems Data Book put out
by Motorola contain prac
tically a ll t he useful data I
could fi nd. I recommend that
the serious experimenter ob
tain th ese pu blications.

There have been var ious
ham articles on phase locked
loop systems, but these have
been somewh at li mited in
content and spread over a
nu mber of p ublicat ions. I
propose, therefore, for the
purpose of completeness, to
begin at the beginning and
build up to a practical sys
tem. Hopefully, this discus
sion on the various pitfalls
will save you a few headaches
and frustrations!

First of all, you may ask,
"Why do I wan t a phase
locked loop sys tem at all?
What is the advantage of it?"
To answer this , it is necessary
to discu ss the shortcom ings
of so me other systems. For
exa mple, an FM transmitter
may generate the FM at a low
f requency, 3 MHz being
typical, and double and tri ple
many t imes until the desired
output freq uency is obtained.
This is fine, except for one

thing - the output of the
transmitter may contain
many spu rious signals such as
6 MH z, 9 MHz, 12 MHz, and
so on. This is the reason the 2
me ter transmi tter contains so
many tuned circu its - regula
tions and good practice say
tha t these products must be
kept at hom e.

In many cases, it is ncccs
sary to ob ta in a loca l osctl
lator in ject ion voltage that is
too high in frequency for a
stable vfo. The usual metho d
is that a low-frequency vfo is
mixed with a higher-frequcn
cy crystal oscillator output,
and the sum or the difference
product is utilized. But this
method also provides a lot of
spurious outputs, and, unless
the mixer output is ade
quately filtered, it will result
in the recept ion of all sorts of
un wan ted signals. As an
exa mple, a 5 MHz vfo may be
mixed with a 33 MHz crystal
in order to obtain a 38 MHz
local oscillator signal which,
when used with a 12 MH z i-f,
will allow 50 MH z operat ion.
In thi s ins tance, the sum
product has been used, but
there is also a difference
product. 33 MHz less the vfo
freq uency of 5 MHz equals

28 MHz. Un less this signal is
properly filtered, you might
find 40 MHz commercial sta
tions coming through in addi
tion to the 6 meter signals.
To make matters worse, har
monics of the vfo will also be
present in the local oscillator
chain output, one of which
will be 40 MHz, only 2 MHz
away from your wanted out
put.

Now , in the case of the
FM transmitter mentioned
earlier and in the local osctl
later system just described,
an oscill a tor operating right
at the o utput frequency
would elim inate the need for
multi ple tuned circuits and
elabora te fi llers, because a
properly designed oscillator
will be free of all spurious
signals except harmonics,
and, usually, these are suf
ficiently removed in fre
quency not to be trouble
some. Unfortunately, unless
it is possible to lock the
high-frequency oscillator to a
stable source, you will have
traded a spurious signal prob
lem for a frequency stability
problem. This is where the
phase locked loop enters the
pic ture. The system allows
the high-frequency oscillator
to be locked to a stable
source. If crys ta l cont ro l is
requi red, a 154 MHz oscil
lator, for example, may be
locked to a 1 MHz or a 10
MHz crystal oscillator. How
ever, to supply many dif
ferent local oscillator fre
quencies, many crystals must
be used or, alternatively, a
synthesizer inserted into the
circuit (more on ttns later).

The local oscillator or the
FM transmitter may also be
locked to a lower frequency
vfo. But , before I discuss this,
refer to Fig. 1, and sec ho w a
vfo may be locked to a
crystal. tnc tdentatlv, when a
vfo is locked in this manner,
it is called a vco - vol tage
con t ro lled osci lla tor .
Referrin g to Fig. 1, th e vco
feeds output into a kind of
mixer which is usuall y te rmed
a phase detector (0 detector).
Actually, many phase detec
tors are simple mixers. At the
same time, the crystal oscil-



1 e

'" "4

vee X-. '"

Fig. 3. In this system, unlike that sho wn in Fig. 1, the vco may
operate on a different frequency from the crystal. For
example, i f the +N = 2, the vco may operate at 20 MHz. See
the text for m ore on this.

1 ,
'" "4

X'" ese

cc CO~ TROI. VOI.T

Fig. 1. This block ataararn shows how a vfo may be locked to a
cry stal oscillator. Both the vfo (herein called a vco} and the
crystal oscillator feed signal to the phase detector. The phase
detector generates a dc voltage which "steers" the vco on to
frequency whenever there is a difference in frequency bet-ween
the two oscillators.

a seco nd fl ip-flop in tandem
with the fi rst so that N = 4,
the vee will move to 40 MHz
in order to reach lock. Thus,
merely by changing the value
of N, a number of vfo fre
quencies may be obtained
which are all locked to the
re ference frequ ency. The
manufacturers of integrated
circuits have co me to our a id
with a number of inexpensive
flip -fl ops in one package. The
package may readily be pro
gramm~ to give a number of
d ivision ratios. For exam ple,
the RCA CD4D18 will d ivide
by any number between 2
and 10. When a number of
cou nters are combined in th is
manner, the simple flip-flop
cou n ter becomes a syn
thesizer .

Referring agai n to Fig. 3,
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Fig. 2. When a high-frequency local oscillator is required, a vto
{osc. I) may be mixed with a crystal oscillator (osc. 2) to
obtain the necessary high-frequency output. This signa! will
contain many un wanted spurious outputs. However, if the
"dirty" signal is only used to lock the vco, the unwanted
products will be filtered out.

block. Because the output of
the vco is connected to the
flip-fl op input, the vco out
put is divided by two, and the
result is given to the phase
detector. The block diagram
shows t hat in th is instance the
reference frequency is 10
MHz. Had the vco been gen
erating a si gnal around 10
MHz, the vee would divide
th is by two and feed a 5 MHz
signal to the phase detector.
Be c au se the 10 MHz
referen ce signal is consider
ably different in frequency
from the 5 MHz received at
the inpu t port, a large error
voltage will be produced, and
the vco will be retuned until
both ports receive 10 MHz
signals. This means that the
vco will now be delivering
ou tpu t at 20 MHz. If we add

Incldental lv, the vco may also
be a multi vibrator type,
deliveri ng square wave out
put. The type I propose to
discuss, because it may be
used with SSB receiving and
transmitt ing equipment and
thus must contain little phase
jitter, will be the sine wave
generator.

The block diagram shown
in Fi g. 2 illustrates a scheme
utilized in many modern CB
sets where, because of the
large nu mber of crystals re
q u ired to give complete
channel cove rage, a system
that mixes a small er number
of crystals is pre ferred . The
outputs of osc illators # 1 and
# 2 a re fed i n to a
conventio nal mixer. Either
the sum or the difference
product is selected, which
ever is convenient, and the
resultan t product is fed to the
phase detector. Of course, a
double-balanced-type mixer
has to be used here to sup
press th e two origi nal fre
quencies, othe rwise the vco
will not know which signal to
lock to. However, a "di rty "
signal has now been made
clean.

Although Fig. 2 is a prac
tical system used by many
manu facturers, it still requ ires
something li ke 11 crystals in
the case of a 23-channel CB
se t. Gen e r all y speaki ng,
crystals are a nightmare of
suppl y problems to most
manufactu rers of original
equi pment. Fortun ately,
there is another way. Refer
ring again to Fig. 1, le t 's say
that in some mysteri ous
manner we are able to "rub
ber" the crystal 1 MHz higher
in f requency. What will
happen to the vco? It will
fo llow right along and stay
locked to the reference. So
the problem really is how to
"rubber" the crys tal to where
we would like it.

Referring now to Fig. 3, it
wi ll be seen th at a new
build ing bl ock has been
added between the vco and
the phase detecto r which is
labeled divide-by-N. For the
moment, let's have N = 2. A
simpl e flip-flop , costing less
than 50 cents, will fill th is

lato r, which is now called the
reference oscillator or some
times the clock, also feeds
outpu t to the mixer or phase
detector. When there is a dif
ference in frequency between
the two input signals, certain
mixers will deliver a dc out
put which is either negative
or positive in polarity, but
will have no out pu t if the two
input frequencies (and phase)
are the same. It is this + or 
ou tput voltage which dis
tin guishes a phase detector
from a simple mi xer . The dc
ou t pu t f rom the phase
detector may now be used to
change the capacitance of a
va ria ble -ca pacitance diode
which is part of the vco tuned
circui t and thus vary the vco
output frequency . If the cir
cuit is properly designed, the
de voltage (usually known as
the control o r error voltage)
will move the vco freque ncy
toward the reference fre
quency. When the two fre
quencies are the same, there
will be no error voltage, and
the vco frequency will
stabilize . If the vco moves
higher in frequency, the
phase detector will deliver a +
error voltage, which will in
crease the diode capacitance
and lower th e frequency.
Conversely, if the vco drifts
lower in freq uency, a negati ve
error voltage will move the
vco higher. Thus the vee is
loc ked to th e crystal.

Of course, there is little
advantage in using the si mple
ci rcuit just described. It
would be simpler to use the
c rystal oscillator directl y.
However, the circuit does il 
lustrat e the principle. What if
the reference oscillato r was
"dirty, " that is, it contained a
num ber of unwanted spurious
products? Well , just wh at we
would like to happen would :
The vco wou ld clean up the
signal. Because the vee is in
itself a sine wave oscillato r,
kept on frequency only by
occasional squirts of de, it
should have pure out put. In
practice, this is not always
the case, but a properly de
signed system will certai nly
red u ce s pu rious signals,
usually to an acceptable level.
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Fig. 4. The system shown in Fig. 3 allowed the KO to move
only in 10 MHz steps. By dividing the reference oscilfotor
down to a lower figure (for example, /0 kHz, point B), then
the we may supply outputs only 10 kHz apart.
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Fig. 5. In this scheme, the IICG is heterody ned against a crystal
oscillator to produce a difference signal in the some frequency
range as the vto. When both the heterodyned outpu t ond the
vfo output ore fed to the phase detec tor, the YeO will lock to
the vto and hove the-same stability.

just beginni ng.
In the example sho wn in

Fig. 5, when it 's fi rst turned
on, before lock is obtained,
t he vfo out pu t frequency
may be any thing within the
range of the system. If the
phase detector output is able
to vary from 0 .5 volts to 4.5
volts, which is typical (with 2
volts being the nominal cen
ter frequency), the variable
ca pacitance diode may have
its capacitance changed by as
much as 100 p F. This change
may read il y sweep the vco as
much as 20 MHl before lock
is obtained . If, re fe rring to
Fig. 5, pe rchance the vco is
moved down to 30 Mll z, t his
frequency when mixed with
the 35 MHz osci llator will
also produce a 5 MHz diffe r
ence signal at the mixer out
put. Naturally, t he loop will
try to lock to this signal.
However, as th e error voltage
will now be of the wrong
polarity, lock will not be o b
tained, the phase detector
will be thoroughly confused,
and the vco will settle at
some highly unstable fre
quency below 35 MHz. For
tu nately, in the exam ple
given, the image is sufficie nt
ly removed in frequency fro m
the wanted signal. The vco
swing may be sufflcfcntlv re
stricted so that it is not ca pa
ble of ru nn ing into this highly
dangerous area. But , in tn
stances where the difference
frequency is small, this phe
nomenon becomes a real and
serious problem. There are
vanous ways one may over
come this problem. One
method makes usc o f the fact
that, when the vco is tuned to
the image frequency, the er
ror voltage will become high
ly negative with respect to
the nominal freque ncy (in
this instance only; it may
become posit ive in other in
stances). When the high nega
t ive voltage is produced, it
may be ca used to trigger a
ramp generator which, in
turn , forces the lock line in
the othe r direct ion. Suc h ctr
cults, in my experience, also
contai n nu merous gremli ns
and t ricky e lves.

Ano ther method may

wish it was that easy. Unfor
tunately, th is scheme suffers
from the same disadvan tage
you have wh en a vco is multi
plied to obtain a higher local
oscillator freque ncy ; the Ire
quency instability is multi
plied by the same factor .

In our case, if the divide
bv-N =- 8, the frequency in
stability of the vfo will also
be multi plied by eight. What
was a 100 Hz d rift pe r hour
now becomes an 800 Hz drift
pe r hour! Addulcnallv, each
time the divide rate is altered,
not only does th e freq uen cy
dri ft rate chan ge accordin gl y,
so does the amount of fre
qu ency covered by the dial.
This makes fo r difficul t dia l
calibrat io n un less a digital
readout is used .

The Heterodyning Method

Just as you can hetero
dy ne a vfo to a new fre
quency by beating it against a
crystal oscillator, so you use
this tech nique in the phase
loc ked loop system. The basic
scheme is shown in Fig. 5. In
th is exam ple , a 40 MHz loca l
oscillator is required for a 6
meter receive r. Output from
the 40 MHz vco is fed into an
ordina ry mixer toget her wit h
signal from a 35 MHL crystal
oscillator. The 5 MH z differ
en ce output from the mixer is
t hen fed to one input port of
t he phase detector . Output
fro m a 5 MHz vfo is sim ul
taneously fed into the other
in port port of the phase de
tector. If a difference be
(wee n the two in put signals
exists, an error voltage is dis
patched to the vco and its
frequency moved until lock is
obtained. When the vfo is
mo ved, t his, too, generates an
error voltage, and the vee is
fo rced to fo llow. If the vfo is
moved 10 kHz, the vee will
move 10kHz. If the system is
properly designed, the vco
out put will be clean and con
tain none of the 35 MHz
com ponent, vfo harmoni cs,
or the like. And so it appears
that the heterodynin g system
is the pan acea to our prob
lems, and, in some cases, this
is so. Ho wever, in ma ny other
instances, t he problems are

this IS not always the case.
The RCA CD4046 phase de
tector does give a fai rly clean
dc signal, but the output st ill
req uires some filterin g. Some
phase detectors, such as th e
Motorola MC4044 , deli ver a
series of pulses at the out put
terminal, and the outpu t may
require considerable filtering.
Each type of phase detec tor
has its particular usages. Cur
rentl y, I am usin g both ty pes
in newly-designed equipment.
The dtvlde-bv-N part of the
circuit is beyo nd the scope of
th is article.

Th e sys te ms outlined
above have one serious disad
vantage. While they operate
well if fixed-channel opera
tion is required, such as is
used in the 2 meter band ,
they do not lend themselves
to the sweeping or the search
ing across the spectrum. To
properl y tune SSB, one must
be able to tune to within 10
Hz, not 10 kHz. To fi nd a
buddy due to come up some
wh ere between 14230 and
14250 requires a vfo knob,
not a number of sy nthesize r
knobs. At first throught, it
would seem that the simple
answe r is to replace the refer
ence oscillator with a vfo. I
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it will be seen that the vco
output can only move in 10
MHz steps, because you are
only able to divide by whole
numbers . However, it will be
readily seen that, if the refer
ence frequ ency is lowe red to
1 MHz, the vco will move in 1
MH z ste ps. Thus, if a 10 kHz
channel spacing is required,
the reference f requency must
be 10kHz. A 10kHz crys ta l
is kind of expensive, bu t,
fortunate ly, you can retai n
your 10 MHz or 1 MHz
crystal and sim ply divide it
down by using a number of
inex pensive fl ip-flops. A few
ty pe-7490 ICs will do th is job
for less t han a dollar . This
scheme is shown in Fig. 4.
Inp ut to the phase detecto r at
point A in Fig. 4 will not
always be 10 kHz, but it will
always be 10 kHz when the
syste m is in lock. When th ere
is an 11 MHz signal at point
A, an erro r voltage will im
mediately devel op and, re
gardless of the value of N,
will move the vee frequency
un til 10 kHz appears at point
A.

In the above explanat ions,
it was said that only a de
e rror voltage was obtai ned
from the phase detector, but

190



Fig. 6. A simple phase detector. This detector has poor lock
capture ability. Various other phase detectors are described in
the article.

will be simple and inex
pensive. Phase de tector #1
and the MC4044, because
they deliver a series of posi
tive- or negative-go ing pulses,
require much more elaborate
filtering and may even require
active two-step filter systems.

Fro m rea ding this, it may
seem tha t only two phase
detectors are available o n the
market , but th is is far from
the case. Fig. 6 shows a si m
ple phase detector . This type
of detector is suitable for
man y applications, but it has
a very small capture ran ge
unless ramped. The sample
and-ho ld-type detector has
very clean output, usually
ut il izing two o r more field
effect transisto rs. The diode
type double-balanced mixer
or mo dulato r makes an ex
cellent phase detecto r, but it
has very limited capture
range. The digital types, such
as those ment ioned earlier,
because they have been es
pecially des igned for phase
detector applica tion, do make
for simple detection. Un
fa r tunately, these devices
have a limited frequency of
o peratio n, especially the
CD4046, which is quoted at
1.2 MHz upper frequ ency.
Th e MC4404 is quoted at 8
MHz. This means that, in
man y circuits, both the signal
a nd the reference frequencies
must be divided lower in fre
quency merely to get within
the opera t ing range of th e
device, an unfo rtunate com-
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late, and th e syste m may
drop ou t o f lock. This is
particularly t rue when a dif
ferent crystal is switched into
circui t, resulting in a large
frequency shift and possibly a
temporary loss of signal at
the input to the phase detec
tor. Before th e error voltage
can arrive, the system may
have dropped o ut of lock and
even latched up.

Contrary to general be lief,
the signal to the phase detec
tor must be fair ly "clean."
Some phase detectors do
practically ignore spurious
signa ls mixed with th e
wante d signal, but othe rs are
driven to a cantankerous be
ha vio r. The pre viously
mentioned CD4046 phase de
tector contai ns two different
ty pes of detectors in the o ne
package, only one o f which is
affected by " dirty" signal fre
quencies (phase detector #2).
On the other hand, phase
detector #1 readily accepts
signals amid static, shot noise,
and other garbage, but it
re a dil y responds to har
mo nies. In instances where
the signa l is "dirty " and th e
system could lock to har
mo nies, th e MC4044 has
proven an excellent choice.

The #2 detector in the
CD4046 package, becau se its
o ut put is not a series of
pulses, is very read ily fil tered ,
usually on ly requiring a resis
tor and a capacitor unless the
reference freq uency is low.
Even then, the filter net wor k

has the voltage across it a l
tered so that the vco is
"steered" near the wanted
frequency.

If the vco swing is too
restricted, it will be found
that lock will not be fully
obtained near the band edges.
Instead, the vee will " skip"
cycles and never qui te make
it.

Other problems, not only
peculiar to the heterodyn ing
metho d, bu t also to the other
methods outlined at the be
ginning of this article, are
caused when the vco is al
lo wed to swing beyond the
"capture range" of the sys
tem. With eac h phase detec
to r and PLL syste m there are
extremes beyond which lo ck
cannot be obtai ned; ho wever,
if th ey are forced into loc k,
lock will be maintained.

The capture range, to a
major extent, is also depen
dent upon the loop band
width, which is tied up with
the capture time. This is high
ly dependent upon the type
of filtering requ ired in the
lock line. Because th e error
voltage to th e variable-capaci
tance diode may co ntain spu
rious voltages, espec ially the
reference voltage, it must be
filt ered. If the reference fre
quency is in th e audio range,
for example, filtering may be
come q ui te t roublesome. If
th e filteri ng is inadeq uate, th e
vco signa l may be modulated
by the spu rious components.
Often, if the fi ltering is good,
the lock-up time and thus the
capture range may suffer. Ftl
ters must often be skillfully
designed, and this design may
well be one of the more
difficult pam of the system.
Capture range is exactly what
it says - th e frequency range
over whic h an out-of-lock
system will lock. It will be
apparent that, o nce loc k is
obtai ned, movi ng the fre
quency o f either of the osc il
lato rs at a rate slower th an
the t ime requ ired to obtai n
lock will cause only a small
error voltage, and co rrection
and lock will be easily main
tained. If, ho wever, lock-up
t ime is very slow, th e error
voltage change may arrive too

make use of a tuned circuit
lightly coupled to the vee
tuned circuit. If the accessory
tuned circuit is tuned to the
dangerous frequency area, it
will receive a signal when the
vee is in that general area.
The signal may be rectified
and used to ramp the lock
line.

Some phase detectors will
loc k to a harmonie of the
wanted signal voltage. One of
the phase detectors in th e
RCA CD4046 package (there
are two ) displays th is annoy
ing characteristic. It 's quite
disconcerti ng to o btain good
lock, but o n the wro ng fre
q uency.

Whatever the system ern 
p layed, the he t erody ne
method almost always reo
quires that the mixer output
be filtered to eliminate the
vco and crystal oscillator out
puts and also the unwanted
image frequency. If the dif
ference frequency is used , a
simple low-pass filter may be
sufficient, but, often as not , a
quite elaborate filter must be
installed between the mixer
and the phase detector.

And this brings us to a
new problem, also qui te com
man and often serious. If the
vco is ab le to swing sufficient
ly far in one directio n so th at
the mixer output frequency is
greater than the lo w-pass fil
ter cut-off frequency , the fi l
ter will prevent the signal
from reaching the phase de
tector. The phase detector, in
alarm, will send a panic volt
age to the variable 
capacitance diode, which, in
turn, is sent even further
away in frequency. The sys
tem has latched up and will
stay latched until a ram p is
activated or the supply volt
age is removed and replaced.

From all of the above, it
would seem that the easiest
thi ng to do is to limi t th e vco
swing so th at th e dangerous
latch -up are a can not be en
tered . Indeed, th is is man
datory in most cases. The vco
is o fte n preset. That is, each
t ime the MHz bandswitch o n
a rece iver is moved , for exa m
ple, an addi tio nal diode
across the vee tuned circu it
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Fig. 7. The schematic diagram allows a vee covering the freq uency range of 38 MHz to 42 MHz to be locked to a vto covering
the frequency range 5 MHz to 6 MHz.

A Pract ical Phase locked
loop System

The Pl l system shown In

schematic for m (Fig. 7) is
derived from the block dia
gram of Fig. 5. In th is par
ticular system, a vco operates
over th e 38 MH z to 4 2 MHz
f req uency range, allowing
either 10 meter or 6 meter
opera t ion wi th an j·f fr e
q uency of 12 MH z. The vco,
Q301, is an FET Hartley-type
oscillator, the output of
which is fed to an amplifier

fron ted with a host of others.
Th is is especially true if he
possesses a spectrum analyzer
and can more readily see
what is happening. In many
ways, life before the inven
tion of th e spectrum analyzer
was less hectic!
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that space will no t allow to
be discussed . The more seri
ous designer wi ll be con-

have been tou ched upon in
this article. There are other
pro blems, suc h as phase jitter,
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plication.
Please note that only some

of the mo re serious p roblems

Fig. 8. The phase locked loop system shown in Fig. 7 and covered in the article may be used
with a receiver which will allow operation on both the 10 and the 6 meter bands. Although the
system uses a htah-trequency local oscillator, the stability is equal to and determined by the vfo
which operates over the frequency range 5 MHz to 6 MHz. The block diagram shows that it is
only necessary to change the front-end tuned circuits to change bands.
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Fig. 9. PC board.

Fig. 10. Ports layout.

for the phase detector,
IC30 3 . Thus the phase
detector receives a signal in
the 0.5 MHz to 0.6 MH z
range.

A vfo coveri ng the range 5
MH z to 6 MHz, delivering a

~

.,, --- - ---0
~~ o
N .

1-- ----

5 MHz to 6 MHz, is shaped
a nd amplified by one section
of a 7400 quad gate befo re
being applied to the d ivide
by-lO counter. The coun ter is
necessary because the 5 MHz
to 6 MHz signal is too high

on the appropriate diode.
O utput from th e high-fre
quency oscil lator via 1FT
L304 is fed to the PLL mixer,
Q303.

All outputs from the mix
er, except the difference be
tween the t wo oscillator sig
nals, are suppressed by C309,
L30 2. and C310. The wanted
frequency , covering the range

stage, 0 304, and thence to
the receiver mixer and also to
vco ampli fier 0 302. Th e out
pu t fro m Q302 is co nnected
to the PLL mixer, 0303. A
high-frequ ency crystal oscil
lato r, 0 305, is operated to
gether wi th o ne of four diode
swi tched crystals. From 8 to
12 volts applied to one of the
diodes at one t ime will turn
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Photo A.

sine or square wave with an
amplit ude of at least 0.3 volts
rm s, is also shaped and ampli
fied by a sect ion of a 7400
quad gate , IC30 5. Th e ou tput
from this device is also di
vided by 10, an d the resultant
0.5 MHz to 0.6 MHz signal is
applied as the refer ence to
the phase det ector. The error
voltage out put from the
phase detector, pin 13, is
fi ltered by com ponents
R3 24, C330, R3 25, C327,
and C302 before bein g ap
plied to the varia ble capaci
tance diod es, D301 and D302.
The d iod es sho wn are some
what expensive KV150ls, but
it has been found that rec ti
fier diodes (1N4001 s) func
tioned qu ite well in thi s clr
cult. It ma y be necessary to
select diodes, and they may
be somewhat noi sier (a whi te
noise effect ).

The vee co il was wound
o n a Micrometals form
#L43-6-CT- F-5. The pri mary
consists of 6 turns of #30

220REPElllERfso ,,,,,

enameled wire spaced the
dia meter of the wire . The
secondary consists of two
turns wound between th e
turns a t the bottom of the
primary. It is necessary to
observe the correc t polarity
of the wi nd ings if oscillation
is to be o btained. If t he
Micrometals for m is not avail
able, other fo rms may be
used . Temporarily disconnect
the lock line fro m R301, feed
2 volts into the resistor , and
ad just the co il slug until oscil
lat ion is o bta ined at about 40
MHz. This will get the coil
into the correct range. lC306
is a three-terminal regulator
whi ch drops the supply volt
age to 5 volts required by the
ICs.

Transformer L304 IS

wound on the same form as
L301. The primary co nsists
of 12 turns of # 30 clo se
wound and the seco ndary of
4 turn s closewound over the
bottom of the primar y.

To ad just the loop , fi rst

adjust L304 until reliable os
cillation is obtained on all
four crystals. (Note that,
since Photo A was taken , the
position of the crystals and
diodes was reversed to obtain
better operation . T h e
schema tic is correct.] While
observ ing the output of L303
on a high-frequency oscillo
scope and while measuring
the freq ue ncy, adj ust the slug
in L301 until t he voltage on
the lock line is about 2 volts
when the vfo is set a t 5.5
MH z.

The frequency should re
main sta ble and no t move
unless th e vfo is moved . To
chec k for proper opera t io n,
sho rt the lock line to ground
for a mom ent. The vee
should immediately return to
freq uency.

The wideband transfo rm er
L303 is wound on an Indiana
Genera l QI -tv pe co re and
consist s of 4 tu rns trifila r
wound using #26 enameled
wire . Almost any core su it-

able for wideband work may
be used here .

The oscillator and PLL
system, if used with a 12
MHz i-f. will have a "birdie"
in the receiver when the vfc is
a t the 6 MHz part of the
range. This is due to the
seco nd ha rmonic of the vfo
fa lling in the i-f range. T his is
readily removed if the crystal
and vfo are moved a few kHz
to get the harmo nic out of
the passba nd.

The prac t ical PL L svstcm
descri bed , whil e not of use to
everyo ne, has been con
str ucted and operated in J.

receiver covering 6 an d 10
meters. It may serve to assist
o thers build ing si milar eq uip
ment . Other similar sys tems
have been designed covering J.

wider frequency range. In
these systems, the mixer was
rep laced with a double
bala nced type to rem ove the
t wo osc illator signals. O ther
designers will have the ir own
ideas o n th i... .

"SO Mho

50 MHz 5789.95 450 MHz 799.95
144 + 220 MHz $699.95 PLUS SHI PPING PA Re\. add 6% ta.ll,

•
l

Mk IPro

OPTIONS

Duplexers

Basic au to patch

Match ing cabinet

.0005% High stability
crys ta ls

COR klel'tUIIer; " II on one board. progre....

meble. F...Uy edj"steble. time out (.5-7

min.1. he"'lll imefl)-l min.1. identil ier (1-10

mln.1. lone. eceecl. "'01"..... L E-D. (H,ItPllts.

low c ...rrent dfein CMOS logic. p1l1QS lor

May lnatellat ion end (erTlO'fel plus much

more. S7'il.95

A.,llIlble 8eplrltely:

IInlc f'ege1l... "'".1$
2M 131).1 75 MHl Buk: Regeeter lor2~.... with eil lhe leal...... 01 the HI
Pro M_I .... the~ IlUpply end lront penel con trolsand~. Hi

MaggIDre Electronic Laboratory
84!5 WI:8TTOWN RD. M36
W I:8 T C~l[.TI:" . ,.... . 1.380 P H O N lI!: 21!5 4 3 e . e 0!51

...
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PHONE
---'

$Sa

-
I
I

AM-372A I
I
I
I
Iz,p _

Coty Stale _

P,ICe ISma~ Ofd... F,O.B. Benton Harbor. "" '
P, ices and specoliocallons sub,.et to d'wItlge Wdl'o<ltJl notIce .

Cataloga 0 1... a ....ilabl. at lb. SoO HltQ thk it lJ.clron'c
C.Ilt.'a ca'nt.to-e:aaat honHa allkhlumb.'!l e , P,oducta • : :. 511:"f'f?I
Corp.lwh.r• • H_lb kll p roduc te o r. d .aplaye<!. aold . I _ . - ...:_~
a lld _ ....ked. R.to il p'i':'s a ll some plOduct. may b. P\~ I
.II!1htly bl!lh... See you, wbi t. PO!l_ . ~----------\.
I~ H..th Com~n" HS 'I '

Hf...TH Dept 011-460 '.

I :P. . 8. nlon Ha tbor,
Ml 49022

I Gent\emefl , please $&rtd me my Iree Healtlkit CatalogI I am not on your ma iling list.

I N.....
Add ,.. _

I
I--------------

The HEATHKIT SB·I04A
good enough to measure up...te you!

rREE Heathkit Catalog

Heath Amateur Radio Gear. .. .
....the quality that measures up!

In choosing the SB-I04A you join a pretty select
fraternity of fellow Amateurs. They're individuals
whose imaginations were fired. by the looks, feel. and
reputation lor outstanding performance that. since
its inception, has become the trademark of Heath's
entire line of famous SB series Amateur equipment.
You've joined. a group of people who want stote-ot
the-art perfection, s ti ll insist on building their own to
insure handcrafted. quality, prefer to d o their own
maintenance and service, and above all want a rig
that's good enough to measure up to their abilities,
s tanda rds, and the reputations they've bu ilt for
themselves .

Heath's SB·I04A, it's the only choice when you're
ready for a transceiver that's good enough to measure
up .... to you!



ThC2 LEADER In thC2 fiorthwC2st!
ATLAS. ICOM • KENWOOD. YAESU

Come to A BC Communicat ions today for the best solution to your par
ticula r communication requi rements, whether they be Amateur, Two
way Business Band. VHF Marine or Police Scanner.

ATLAS Transce iver 210X
80 t hru 10M

ATLAS Transceiver 215X (not shown)
160 lhru 15M

" -
. ' • Ir_-;" • •~!!~ , " '."

OENTRON MT-3000A
Deluxe Tuner

DENTRON 160·10 AT (not shown)
Super Tuner

KENWOOD Transceiver
TS-820S 160 thru 10M

KENWOOD Transceiver
T$-5208 160 thru 10M

KENWOOD 2M FM
TR-7400A

ICOM Transceiver 2M FM
SS BIC211

ICOM Transceiver 2M FM rc 245
YA E$U 901 OM

We also halldle Wilson, Cushcr.It, Hy·Galn, A" ten"a
Spee lellsls, KLM . etc.
AII."llon Wnhlngton . , l ldent l : com. on In 10' ex
c" lI" nt ee...ice In cur comp!e!" Communlcallona Repal.
Shop.
Wrllll or call tor SPECIAL to we., .oto., antenna p.ckagel
T.I·Ex, Rohn, Wilson Towers. Shipping tnl o: F,Q,B, SeaWe
vi" UPS, truck. Of parcel post .
Wnhlngton ..,ldent, , 6d IIln te x.ABC

COMMUNICATIONS A46

. ~~. _ r;" ' e-
• • • •• w -~ . , , ~ . C;; _.---,::-:::.@, ., 'e,

.". ..---:--:- . - .~U -"" __ _ 0", '

O • . • . - c.• •.• '. '

YAESU HF SS B 160 thru 10M
FT 101F or FE

Other locatio ns: (Walk- in customen only ) - Bellevue - 12001 N. E. 1 2th - Everett - 6920 Evergreen Way - Open Mon. thru Sat.
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CC-50
Soldered Extemal

Connechons

CC-51
WIng-nut External

c onnections

TOWERS

• FREE STANDING

• HIG H TENSILE
ALUMINIUM ALLOY

• DESIGNED TO
UNIFORM BUILDING

CODE REQUIREMEN TS

MARKO MFG. INC.
P.O. BO X L M56

SO. WI NDSOR , CT 06074

• SIZES TO SUPPORT
ANTENNAS FROM

5·15 So. FT. OF AREA

• WRITE FOR FREE
BROCHURE

(OSL CARD IS FINE)

Dipole
Antenna OJ

Connectors
Stand Up to

Winter's Worst
D Black die-cast aluminum body

D Steatite insulators with
welded eyebolts

D Flat-top or Inverted-V
D Handle full amateur power

Commercial quality/Amateur price

~ Ar your B&W dealer.

Barker & Williamson, Inc. .23

10 Canal 51. • Bristol, PA 19007
Telephone: (2 15) 788-558 1

FSK·l000
Demodulator

Yoetu FT 227R
Fully Syn 2M FM

RTTY

o~.... 349.95

The Memorizer

OUR FAll SPECIAL
W ITH PURCHASE OF

~\l'C.'C.
CES

Touch-Tone
Pod

Value $49.95

SOUTH'S FASTES TGRO WING AMATEUR STORE

•
IRL S397 FOB

127

..... - 2686 SOUTH RIDGE DR.
~ COLUMBUS, OH 43224

MANY
OTHER S

R21
131J BLUFF CITY HWY.. BRISTOL. TN 37620

CUSHCRAFT

.WilSOD

A u thor ized Dealers for '

HUSTLER

COE ROTORS

Introductory Price
Write for complete

specifications.

7)eriTio/l.
TEMPO

Now, the FSK-J(XJ() demodulator will offer these f eatures and more.

TENN. RESIDENTS 1-615-764-0831

In the past, the serious hi dx-er had to spend over 500 dollars to attain
this level of performance.

~=~~~= 251-0264

NEW
Top-ot-the-l in e
performance for
today's crowded HF
bands

• State-ol-the-.ut computer'Alded deslS"
• Unparalleled selectivity from selectule·bandwldth litters
• True lImlterless operation over wtde dynamic rAnae
• Independent active detection for dl\let'slty operation
• Sophisticated decision Ievel correction circuitry automatically maintains copy

durin! seteeelve '.dlns
• FSK or mark-only autost..... with selec:t.ble ..ttack ..nd threshold ..dlust
• ~F precision stiltt fwdnS
• Qu..lky components In rUBsed extruded aluminum eectosere

CALL !U!.§fl TOLL FREE

1~IJSII
ELECTRONICS. INC.
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Build A TTY Tester

- works for TTL-compatible printers, too

Front-panel view showing switch arrangement.

Louis t. Hutton K7YZZ
12215 S£ 6211d Strwt
&f1Nur WA 98006

D uring the construction
of various interf ace

units for my microcomput
er, I found I needed some
so rt of se lf-contained de
vice that wou ld provide a
sou rce of Baudot TTY test
signa ls. The un it sho uld

generate selectable char
acte rs at either a 60 or 100
wpm data ra te with out
puts suitable for driving a
TTL or TTY loop ci rcuit.

A search of literature on
TTY test equ ipment tu rned
up a uni t pub l ished in The
RTTY lourna l that I decided
to use as a basis for the TTY
test signa l gene rato r de
scribed in thi s art ic le. M y
uni t is battery opera ted

and p rov ides a two-c harac
te r outpu t, switch-selected.
in Baudot format (Fig. 1).
The TTL output is negat ive
goi ng and is UART signa l
compatib le. It is a lso of the
same format as the Baudot
TTL outpu t signa l that ap
pe ars at port 2, least signif
ican t bit, of The Digital
G ro u p mi cro c omp ut er
when using Max;-BASIC in
the TTY hard-copy output

mode.

Circuit Description

The ci rcuit consists of
t hree integrated ci rcuit
chi ps and two transistors.
ICl (74122) is a clock osci l
la tor with the t iming set by
the TTYoutput speed switch
to e it her 60 or 100 wpm .
The o utput of the c lock
osc illa to r is connec ted to
the input of IC2 (7 493), a bi
nary counter. The counte r
provides a binary-coded se
quence that is o ut pu tted to
pins 8, 9, 11, and 12 . This se
quence is fed to the inpu t
of t he m ultipl ex switcher,
10 (74150).

The two data-selector in
puts of the 74150 are coded
in Baudot fo rmat by the 10
front-panel-mounted SPOT
slide switches . The multi
plex switc her scans the two
Baudot-coded inp uts and
co nverts the parall e l inputs
into a serial b it stream ap
pearing on p in 10. This d ata
rate Is ei t he r 60 o r 100 wpm
depending o n th e sett ing o f
the o utput speed switc h.
When the mode se le c t
sw itch is in the mark hold
(MH) po si tion, the o ut put
of the 74150 is switc hed to
a steady low state.

The two-character TTY
serial b it st rea m is fed to a
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References
1. "An Intelligent RTIY Sta
tion," 73 Magazine, April, 1977.
2. "Computerized Rny Take
over," 73 Magazine, May, 1977.
3. "A TIL A-V Generator," The
RTTY Journa l, January, 1974.
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Inside view of the TTY test se t.

10 , •

MOOE
SFLECT

t he output on pin 10 of 1(3
sho u ld go to a steady low.

The unit is now ready for
use in tests via a TTY dc
loo p o r computer TTL in
terface. •

s••c>L.j I I_~l~_----,

811u o o r COOE s r crcr
$ ot'I TCHES

Fig. 1. TTY test set schematic diagram.
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" " " ,, ,
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74122 74 9 j
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jEACIl 6 ATTERY IN 5 ER IE5 
2 5ET5 r~ PA RAUEL 
ro",A. 4.~V lOAO

~ Pu lSE w l DTH5 _
V M WPM-n",s

lOO W PM -I ~ 4 "' S

shou ld be checked to be
sure it is 4 .5 volts . The
power can t hen be turned
on a nd p in 14 of rC1 , 5 of
le 2, 24 of le 3, and the col
lec to r of t he 2N2222 a re
c hecked for a-plus before
the lCs a re insta lled.

If the wiring and vo ltage
checks a re OK, then t he [Cs
and tra ns istors are installed
and power is again app lied.
The mark space switches,
rows 1 and 2, are set to the
TTv R-V code. The mode
se lect switch is set to t he
1·2 pos ition, and th e TTY
output speed switch is se t
to 60 wpm.

Using a n osci lloscope
with a ca libra ted timebase,
measu re the width of a
pu lse in t he pulse chain ap
pearing on pin 10 of le3. It
shou ld be 22 ms wide for
t he 60 wpm speed and 13.4
ms wide fo r 100 wpm speed.
If the pu lse widths are not
a s spe c if ied , the n substi
tute a potentiometer (25k)
fo r the 18k o r 15k resistor
in t he oscil lator circuit and
adjust it until the specified
pu lse w idth is obtained .
Then m e a sure t he re si s
tance of the potentio meter
and re pla ce it with a fixed
res istor as close to the
measured va lue as poss i
ble . With the mode se lec t
switch in M H (ma rk hol d),

buffe r tra nsistor and on to
the loo p d river trans isto r
(MJE 340). A d iode b ridge
(1 N4004s) is e mployed for
loop pola rity iso lation. The
TTL output is taken at t he
output of t he d river tra nsis
to r. Th is signa l is norma lly
high, w ith nega tive-go ing
pulses.

Construct io n

The tCs. trans istors, d i
odes, capaci tors, and res is
tors were mo unted o n perf
board. The le ad s were
poked through the holes in
the board and wired on the
back side. Three battery
hol ders, each ho lding two
size AA cells, we re mounted
on the rear of the perfboard.
The total current drain is
about 70 mi lliamperes at
4.5 volts. No sockets were
origina lly used with the rc s,
but dur ing testing I found
my surp lus 74122 was bad,
and once I removed it, I in
sta lled a socket. It is
s t ro ng ly suggested that
so cke ts be used on a ll ICs
and transistors, as it will
make troubles hooting much
eas ier.

The cab inet is a Rad io
Sh a c k m o d el n um ber
270-254, and is 6-1/4" by
2-3/4" by 7-1 /4" . The front
pane l was repai nted a dul l
black after all the compo
nent mou nting ho les were
d rilled. The decal s were
then appl ied and t he front
pane l was covered with
two co a ts of clear Krvlon '
spray.

A chart was prepa red
which identifi es the Baudot
code fo r each character to
a id in setting up t he 10
sw itc he s . This cha rt was
cemented to t he top of t he
cabinet with model ai rplane
cement. Baudot code for
mat may be found in the 73
RTTY Handbook.

Testing
Afte r al l the compone nts

are mounted o n t he perf
boa rd and wi red, a com
p le te point-to-poi nt w ire
check shou ld be made be
fo re the batte rie s a re in
sta lled . The battery o utput
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QTR-24
World Clock

ADVANCED COMMUNICATION
EQUIPMENT

Left 10 right - FRG·7, Solid State Synthesized Communications Receiver . FA-lOt Dlgllal, Solid State Receiver . SP- t 01B,
Speaker. FA-tOt , Digital Solid State Receiver • FL·' 01, 100 W Transmitte r • Fl-21 00B. 1200 W PEP Input Linear Amplifier

YD-844
Dynamic Mike

Left to right - FT·620B. 6 Meter Transceiver _ YP·I50, Dummy load Wattmeter. YO·tOt, Monitor Scope. FTV·250,
2 Meter Trann.rt., • FTV·6SO, 6 Meter Transverter • FV·l0tB. External YFO • FT·t01F 16().10M Transcei,er

•

•

:E
~:z:
III

i!!
;;
III

I
I

'"""-

:=

Left to right - Ye-601 . Dlgit.1 Frequency Display. YC·355D, Frequency Counter _ Fp·301, AC Power Supply . FT·301S
Digital, All Solid State Transceinr • FV·301, External VFO • FT-225RD,l44-'.t8 All Solid State All Mode Transcei,er

~ USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

I•
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15.1205

SSB TRANSCEIVER. eu. Rf Mon'lo< No.se
Blanke•. Dig.ll l hold loch ecunter & d,splly 1\
I ny frelluenq. but .UOWli VFQ 10 t unl nDllTlllly.
Tn~ AF t omp.nso. adjutt. ble spftth P f ll(:nSOl' .

IF shih Wlllfol. RF Itlenul lOf . VOX, GAIN,
ANTIVOX Ind VOX delay eentmls. RF Ilfg.i\lYf
fffdback. Opt io,..1d,glt. l lndaut. DRS D~ 1. HIgh
l iability FET Vf O.

5- 5990 ·$25..00 R-5990 ·S4BB.00 T-5990-S499.00

ssa TRANSMlnER, 3.5 to 2B.1 MH,. Slable
VFO. 1 KH z dial readout . 8 1I01e Xlall ,ltli . AM
XmissiDn available. Budl ·in AC PWl' supp ly. Spht
frequl ncy wnllol available.

R.B20 - INTRODUCING- $1049.00
l ltt un _It. NI CI 'VU Ot""" ,.. 1" 1 U . OOO NUl__" . "' ,_", ,.

••11 .. , ._ lin II"•. 1\6 ''' ' . ' ' !Ill ..., IFII •..-,_'".. 1 _._._..-_.._-, ,_ -.._,.-,---" ,...,---* '-" '--" " -~_ _ ._u., _. l!i .",.-....__............ "'.......-._.....- ...__ _-
,_. ,..", NUll -. lIo _ .. __ _

Tsm ......_ .,...... ,••_'...-.. _ ..

$J99.DO

THE PACESETTER
IN AMATEUR RADIO

TR·1400A

TV·SOlS $219.00

TRANSVERTER. PuIS you on 2M lhl lilY Wily .
144·145.1 MHz 0' 01l1 iona1 145·146 MH z.

SP·520 $33.00
Opl ional u te rnal KleI ktl 101 bll't tll rladabi lily.

COMMUNICATIONS RECEIVER. 1.8 to 29.1
MH z. WWV Ind CB band . 50 MH z. 144 MHz con
vertll lIlltional. Slable VFD & oscillil tor lor 5
I,.tel chaR.els. 1 KHI dial r..dou t. Xla' tilt..,
lSSBI8 pole. CWI8 11011, AMI6 pole). Squelch .
S mete r, Noise blinke r.

2M MOBilE TRANSCEIVER. Synth~led PLl.
Selectable out put , 25 wolt lS 0< 10 Wi11t1. 6 Digit
LED treq. displly . 144 -1 48 MHz, 800 eH . in 5
KH z ~lpS. 600 KH z ..pUI" offsel. Continuous
tor>t-cDdrd SQUl! lth (CTSel . TOile Burst.

$729.110

$39.50

$73 9.00TS·520S

100ST

2M All MODE BASE/MOBILE TRANSCEIVE R.
SSB luppe. I nd I_ I. FM. AM I nd CWoAt .nd
DC." MHz bind towqgt 11« 10 1.t8 MH d . Dilil
in ttc:tiwr h equency ,nd TS·10llA lulolNlt ically
swit c:/'les ~m itte r l<eq . 600 KHz 10' lepN le.
OpI.ll ion. Xmit, Rev apabilily on . 4 Ch. wil li 11
I I.Is.

SSB TRANSCEIVER. Prown in thl shacks 01
thouSlnd1 of diso imirliting hII ms. lil ld dily sites.
OX Ind Contlst Slalions . nd mobi le inSlalial ions.
S.....rt1 ng~ing and Slylint,

Dynamic micropholle d!'Signed "lIrmly for ama·
teur ~io ope r<uion . Comllietl wilh m and
LOCK ....itd'!n. and a microllhone II lug. 1600 Dr
5Dk ohm)

MC·sa

$249.00R·300

ALL BANO COMMUNICATIONS RECEIVER •.
AC. bittllil$ 01 Ullrnat OC. 110 KHi 10 30 MHi
iR 6 bands. FOf! ign broadon'IS 01 hIIm radiO in
AM. SS8 and CWoDualplI MOS/FET trlnsi nOIl
& do uble convelsion , Band sprud dial. 500 KH i
marke r.

$329.00SM-220

KENWOOD'S SM-220 STATIO N MONITOR. The
SM-nih unu~11ed Wlut ility allows you 10
monilo r YOUl trall$lTllUiol>l, mon itor illtOming
signals, and IT1Jnitor the alT1J un t and strenglh of
blind act ivity · and per10flTlS as a uenelill-purpose
10 MH i oscilloscop l . iii well.

$155..00YFD-I20

Dni9"11d ..clu$iYl1y for uw with T5-i20. RIT
cifwil and control swilch. Fully comPilible with
olllional digila l disp~y.

YFO·520 (Not Shownl $13B.00

Solid SIIl l Remote VFO. RIT t ilwil with LED
indiCll tOI.

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



WE HAVE WHAT YOU NEED AT•••

®

KNOWN FOR QUALITY
THROUGHOUT THE WORLD

•I

6 USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

RECEIVERS

DSR·2 VLf-HF Dlglt81 Synthesized SS8,
AM, CW, ISB , RTTY 53200.00

R·4C C·Une,HF,16D·10M $699.00
.NO Norse Blanker 'or R·4C $74.00

«.:» TRANSMITIER

Z T·4XC C-lIne,HF,I60-10M $699.00

52
1ft TRANSCEIVERS-
E TR·1 Transceiver $1100.00

DR·] Digital Readout $195.00
C RV·7 Remote VFO tor TR7 $195.00
Z fA-] Fan forTR·] $25.00
III MS-] SpeakerforTR·7 $33.00

Z 7077 Dynamic Desk Mike forTRT $45.00

~ 34PNB Plug-In Noise Blanker for TR-4 Series $100.00

III
SYNTH ESIZERIll:

III

i
FS·4 General Coverage lor 4-Une and

SPR·.. $300.00

I LINEAR AMPLIFIERut

'" L·48 Lmeer and wlpowersupply & tubes 5995.00-Z
i MATCHING NETWORKS

IE MN·4C Antenna Matching Network. 20QW $165.00
MN·2OOQ Antenna Matching Network . 1000W $250.00

C ReS·" gemete Control Antenna Switch $120.00

Z W·' RFWaltmeter,l .8to54MHz $19.00
WV-4 RF Wattmeter, 20t0200 MHz $89.00
7073 Hand·Held Microphone $19.00
1525EM Push·button Encoding Microphone $49.95
HS·1 Head Phones $10.00
AA·10 10W, 2M Amplifier $49.95
TV·300-HP JOOohm High Pass TV Set Filter $10.60
TV·75-HP 750hm High Pass TV Set Filter $13.25
TV-42·LP Transm itter Low Pass Filter. 100W $1 4.60
TV·3JOO.LP Transm itter Low Pass Filter. 1000W $26.60
TV·S200-LP Transmitter Low Pass Filter. 1QOOW.

1ooW,6M $28.60



COLLINS AMATEUR EQUIPMENT

&

516S9.oo

•Subject to F CC A pproval

DL·1 DUMMY LOAD
sno.oo

, •
3128-5 VFO CONSOLE

5 1616.00

•

75S-3C RE CE IVER $3000.00
S harp selectivity. SSB. CW a nd ATTY. Single cont ro l reject ion
tuning. Va riable BFO. Optio na l mechan ical f ilters fo r CWo
RTTY and AM. 2.1 KHz mechanical filte r. Ze ner regula ted
osciUaton. 3·position AGe .

30L·! LINEAR AMPLIFIER
1000 Watts PEPon SSB and 1000 Wam average on 00.SSB and CW,COY8r1 tha BO,
40. 20. 15, and 10m bands - uan,ral coverage use, too. Automatic load control
provides ma.imum talki~ power without ol'lllilriving and distortion. Gro unded
grid linear . mplifi. r using four 81lA triodes, instantly h.ud, no warm-up d.lay.
Uses an ••clusi.... comparator cirCu it opar. ted by ad justing tuning , 00 load ing
controls.

• 31 ••••
SPEAKER CONSOLE

5648.00•

•

JOtC·) DIRECTIONAL WATT METER
$493.00

•

•312B -J SPEAKER
595.00

•516F-t AC POWER SUPPLY

$440."

32S-3A TR ANSMITTER 53250.00
Covers all ham bands between 3.4 MHz and 30 MHz. Nominal
outpu t o f 10 OW. 175W. SS B and 160W CWo Dual conversion .
Auto matic load control. R F inverse. feedba ck. CW spott ing
control. Collins mechanica l fi lter .

KWM-2A TRANSCEIVER $3 533_00
Unmat ched f or mobi le and f txed station applicat ions. 175W
on SSB, 160W on CWoSwitch select up to 14 optional Xtals ,
Can be used for RIT Y. Filte r type SS B generation. Automa t ic
load control . Inverse R F feed back. Reimeability-tuned variable
oscillator.

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

•

$3,000

• BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

• READ RF WATTS DIRECTLY

The ultimate short wave ,eceiwr. This synthesized (phase lock loopl receiver incorj)o,
lates all fa cilities for AM, Single Side Band ISSBI,and CW feceij)t ion in all beq uentin
Irom the bottom of the very low frequency band (VLF) to the top of the high tre
quency band (HF). National's "dead accurate" dial means no searching lor uans
missions. Oial up the frequency and ii' s thefe: aeronautical, mar ine, ca, amateur,
military, etc. Continuous coveralJ!.

$1 ,200

HRO-500

linear Amplifie r. A lull 10 dB ga in. 20
watts in 2000 walts out. Can be driven
with one wall. Conlinuous duTy design
utilizes two 8122 ~ramic teueoe output
tubes, designed lor both AM and SSB
cpereuon. The industry standlrd lor 12
years. ThouSilnds in use all OWl thl world.

NCL-2000

-
1. 1:

,_. ~

e·

THRULINE® WATTMETER

,,

f ntqUlency ...nd~ ( 104 Hz),-, ,. as- SQ- , 00- .... <00-Table 1 Ran,. .. .. US >S, 500 ,...
STANDARD 5 ...... tl ~ SA 58 5C 50 5E
ELEMENTS lO wa th "A lOB l OC 100 JOE

25 wam lSA lS8 lSC lSO ase
50 wa llS 50H SOA 50B 50C 500 50E

MODEL 43
l00 walh " XlH ' OOA 1008 100c 1000 100'
250 "'.11th 'SOH lSOA 2506 lSOC 2SOD 'SO,
SOO wall s 500H 500A 500B 500C 500D 500E

l CleO waUs 'llOOH ' llOOA l000B ' OOOC tooco 1000<
2500 waUs lSOOH
SOOO ....lls 5000H

~ Table 2 '.;all ~I. No. 1.5 ...lh ""I.No.

LOW. bO-110 MH z 060-' bO-110 MHz 060-2

POWER lll).9S MHz 0." llO-9S MHz 0. "
9S-125 MHz ""., '15-150 MHz oss-z

ELEMENTS 11o-160 MH z 110-1 15().250MHz ' 50-,
l so.2SOMHz 150-1 zoo-aoo MHz 2<,,,
2(lO.lOO MH I 200-1 2S<HSOMHz 250-2
275·"50 MHz 275· ' 4IX>-8S0 MHz .".,
425-1150 MHz 425·' 8I»950MHz 0Xl,
800-950 MH z 0Xl1

••

NATIONAL RADIO COMPANY, INC•
NRCI

WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS

The only 1000 wall , "$illgle pack. "
transceiver. Heavy duty dl!'Si gn ... results
0150 years of design leadership in amateur
equipment. State of the art speech pro
cessing, linear amplifie r, plJwer supply, all
in one package. Nothing extra to buy.
Co~ers all amateur bands in the HF
spectrum . .. AM , SS' CW' $1 ,600

NCX-1000

Bii\B

~
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6AMP

No. MB2-' $315

No . SSK-l $23.95

104R 49.95

No. 250-20-1 $19.95

, ......,.-.

103R 39.95

4AMP

No. 250-46-3 $46.50

2.5 AMP

~ --. ,.- .
--~._.._-

12C84 29.95

•
12 AMP • --- 25 AMP• .- • "

Q .......-
0 L Q --• • ..-• _. -

108 RM .. ..'• - .............. _. - ·0 0 ' 109R 149.95••_ ..n o • -- ..
99.95 - - rt =:::"--

• .'- .- _. ... • ,,. - - ,

" •••

. ". " ~ .'\• •

No. 25G-46-1 $36.50

NPC

No.114-31CH)()3 $9.65 No.114-31().{)()4GP $50.00 No. 114-404-002 $20.75

•

NYE VIKING

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998

VIBRO·KEYER
46.50

"CHAMPION"
46.50"LIGHTNING BUG"

49.95

"ORIGINAL"
49.95

VIBROPLEX

"PRESENTATION"
72.50



Conlinuous luning f,om
1.&-30 MH:l- 300 ....tt POW'"
cepabihty. Forwlrd 'eading
reI.lI... outpul po...er mel'"
-slrtlilly t u ne J R. MON I·
TORTM cont,oll fo, ma~·
Imum RF oulput on t he
mete.. Bullt-In ba lun. Mobile
mounting b'ac ke t. Ceramic
rO la,y 12·po s lllo n t witch .
Cepacllor spacing 1000 volts.
T. p pe d t o , o id Inductol.
Anlenna inlluls; coa~ un·
bllanced SO 239. ,andom
wl,e , balancad 'led line
7S·6&(I ohm. Welghl: 2 ....
pounds.

I

JR. MONITORT"
Antenna Tuner

MLA·zsooB $899.50

Den7iOtL

$99.50

The evolution of
theMLA

. "

ToNd of ......_.. ~ >

( .... ._ ... ..1'"' ........ _porlod_ $o ... o..T."..W·20-1 .. _ W..-

WhEtrl Ihe MLA·2500 was f1,el ll'll,O(luced II was I rlew concept Irl high perter
m irlCI a mpIUle,s. Low I rld slftftk yel powEt, lul llflo ug h for lhe mlllla'y. Some
wondered ... needlessly.

A promise kept.
The MLA·25OJ promised 200lI we tts PEP irlpul OIl sse. A huvy duly power

$UPI>ty. Two ElrT\iOC887S·I. Alld IS lhousands ol Amet~IC'OSS II'>e workl haye
prO\'lf'l. II'>e MLA·2500 0811"",'

Now DenTron Is Pili. 10 !)ring you The.- MLA·25006. InlMltlfltly lhe
wme u'heorlgll1ll MLA·25OlI. 1111 Bmodellncl~.l1 of lhe aee... specillca·
lionl plu•• fe w "fin""""'ts. New high·low power s WIIChl!l(l for co nl lsl...1e ffi
ciency I I bo t h th e ,KW Ind 2KW po...e' le ...ls. a nd 160- 15 millers.

Tested and proven.

579.50

Whal belte, lest tor 'rI Et mpllf le , Ihln lhe Clipperton OXpedillon? EYEtn afte,
32.000 aoo·s. , nd . n .ccidenlll dunk In IhEt ocean. Ih' ssme 3 MLA-2!lOO's ' "
Slill empllfying OIMl' rl" OXper:tilio ns .'ound the ...OfId- lislen lor lhem.

Convinced? Isn'llt time you o wned tl'>e Impli ri", thaI powered Cllpperlon~
thousands upon thouSlndS 01 radio Illhons th'oughoullhe WOfld?

Deh/tOrL W·2 PAD
INLINE WAITMASTER

Relld forwllrd
lind refleeted
watts lit the
slime time

FREE UPS SHIPPING ON PREPAID ORDERS

$24.50

All Band
Doublet

...... ·... __ .. _·'"h..

.."._.. _ ",eo ow. '0 ...... 1o_ .. ,M ._ 11< ,......_1_ _.... --.......__."'_ 'OO_ " _ _ ~-_.. - "'"_.- -_....__ _ .. __. T_
_ .. _T__ T___'.. _10_'__
_ _ , _ ........ D.oT_
M _ _

Den7iOtL

3 KW Mod el $229.50

349.50

Den7iOtL
Super
Tuner

MT·:zoooA $199.50

The MT·3000A

1 KWMo del$129.50

USED GEAR • TRADE UP •

The original DenTron Supe< Tuner. The
original $upe< Tuner. The original MY·
JOOOA.. And now DenTron twi"". you the
original MT·2OOOA. an eeonomlUl, lull
power luM!' desilll'led to luu'l(llt virtually
any type of antenna.

The aleM. tlyllng .nd low pralile of Ihe
MY.2OOOAI' be.uli 'ul, but be .n",lld lflat
te only II par' of Into e.eUemen! you' ll
derive ' rom the M1.2OOOA n e MT.2OOOA
II d esigned Ind englneerltd "ling heary 
duly all-metal cabinet!)'. erld high QueHly
Ame, IC8r1 componenls Ih,oughooul.

Wh... you cOfl8klef lhe MT·2OOC\A·1 un ique fllllu'es: 5YO"H. ' ....0. ' ''·W. f'OIlI
panel COP bypIn l witchl!l(l. Iron' paoel llghln l!l(l protecllon .nl...n. g'OUnd
Ing I wilCh. 3KW PEP. end the lbillty to milch coa• . flIfldofTI wi,e efld ballnQld
I_II......_·... $U'e you'u doecldflto buy an ""-IcIllOflglnelend sley wUtl [)en.

T~.

Big Dummy
w/eoolant

SZ9.50

If they eopy the qUlllity, they
elln't meet the pr'ee.

•

160·10 Meters
Balanced Line,
Coax, Random
or LongWire

Maximum Power Transfer, Xminer to Antenna.

· Power handling eapao,lity In excess
olJ KWPEP

oFron t Pane. Antenna SWI tch with 5
An,."". Input. pius Tuner bypaaa pasi·,...

oBuilt-in 50 Onm-250 Wall dummy load
oo..al Wanmeler.
oCompac t 5'''''. ' 4".1 -4" ,1 8 pound.
oContinuous Tuning 160-10 mele"
03 Core Heavy-Outy Balun

SPECIFICATIONS:
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ELECTRONIC
KR20·A $69.50

'(Y0 ' .-
-~

KR1.A

KEYERS

MODEL 262·M $145.00
DELUXE POWER SUPPLY

MODEL 242 $179.00
REMOTE VFO

o

$17.00

ELECTRONIC KR.50
$110.00

LINEAR AMPLIFIER

MODEL 405 5159.00
1DOW, 3.5 • 30 MHz

INC.

MODEL 240 $110.00
ONE. SIXTY CONVERTER

MODEL 244 5197.00
DIGITAL READ OUT/COUNTER

••

KR·2A

XTAL CALIBRATOR
206-A $29.00

MODEL 509 $369.00
SW, 55B/CW, l.5·l0 MHz

ELECTRONIC KR-5A
$39.50

AMMETER
207 514.00

ARGONAUT

TRANSCEIVERS

MODEL 54O.200W, 55B/CW
l.5 • lO MHz 5699.00

MODEL 544· DIGITAL, 200W
SSB/CW, 3.5 • 30 MHz

5B69.00

11i1r;EN-TEC
TRITON IV

EQUIPMENT

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



WE HAVE WHAT YOU NEED AT•••

IICOMI VHF/UHF AMATEUR
& MARINE EQUIPMENT

•

$249.00

fC·502. 6 METER SSB & CW PORTA·
BLE XCV R. Incl udes antenna & batterv
pack.3W PEP & stable VfO for fu n &
f B OSO's. Covers first 800 KHz of 6M
band, where most activity is.

IC·215. 2 METER fM PORTABLE.
Three nar row tuters lor superb perfmm
ence. 3W or 400 mW. 15 CH. capacity.

aM OS fET Rf Amp & 5 tuned cets.
Smetertront panel. $229.00

$1650.00

IC2BD.•••••..•....$480.00

IC70t W/POWER SUPPLY & MIKE . Oual lndependent UFO 's Buut-in e 100
Watts Output . All HF Bands, l SO-1 0M • Fu lly Synthesized Tuning •
Continuously Variab le Bandwidth . Double Balan ced Schottky Diode lst Mixer .
RF Speech Pro cessor . VOX; Fastbreak in CW; RIT ; AGe; No ise Blanker; Full
Metering •

$850.00

VHF/UHF AMATEUR
& MARINE EQUIPMENT

IC-245. 146 MHz FM lOW XCVR. lSI
synthesizer with 4 digit LEO readout.
Xmit & Rev frequencies independently
programmable. 60 dB spuriou s at tenue-

1"0. $545.00

I C245SSB $689.95

IC·2l l. 4 MEG. MULT I-MOD E 2M
XCVR. 144· 145 MHz 011 SSB & CW,
plus 146-147 MH z on FM. Work AMAT
OSCAR six or seven. LSI synthesizer
with 7 digit LEO. MOS FET RF Amp.
5 helical cavities, FET mixer & J I.F .
f i lters.

E
CI
Z
1M

i!:
1M
Ill:
1M

i•
'"""-

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. SOO-S23-S99El

I

IC·30A. 450 MH z fM lOW XCVR . lW
or 10'1J . Low noise MOS·fET RF Amp
& 5 section helical Iilter . 22 CH.
capacity. s-meter & relative power cut
put meter. me modulat ion control.

$440.00

•

IC·2D2. 2 METER SSB
PO RT ABLE XCVR. Puts
sideband in vcur hand!
Internal e batteries or ex
ternal12 vnc. 3W PEP.
True t.P. noise blanker.
144.0, 144.20n two other
200 l<H z bands,selectable.
Hamtronics stocks 145.2
and 145.8 · 146.0 MHz for
ca lling frequency & serer-

Ii" band. $275.00
IC·21A. 146 MHz fM lOW XCVR . MOS
f ET Rf Amp & 5 helical resonator
t ilter, plus 3 I. f. filters. ID e modulation
control. Variable output pwr: 500 MW
to lOW f ront panel discriminator meter .
SWR bridge. 11 7 VAC and 13.6 vac
p~ ,"ppli". $399.00

aV·21. DIGITAL VfO . Use wllh IC·
21A to comp lete 2M band.

$299.00



SPECIFICATIONS:
$94,00 ea.
$89.00 ea.
$84.00 ea.

1 • 5
6 - 10
11 • up

P .O .80X 1 L A W N D A L E , CALIF.
80260'( 2 1 3 ) 3 7 6 +58 87

001" ...._ ,

0) a--""'......_ t""'mol . -.. ., ""leO '"""
M; """" _ • • "'*'~ The<_-._....or~._~'-bl o.w"",... 1<-. _ 0Ifk""" """'"-' _
............. to.-.."""'....

c) ElocIncaI- Electtonoc """"""'" ¢ole,," """"' ....
..... .... ""'P"' CUlT..,' '" . .....-. (' 30010 '"WC_""'__' I

-~-No~ '" '"""" ""'P" _ ...- .,.,.- ""'''' """"''''''~T__"-

O·l"c.

roo """""'" _ Co.
8Nppod ...... ",-,,*,
"",_~ .........I
I'tlona f1f ... oMoo"O oc--Qii!;l1;;]

W£ IGIiT: N£T 'SlBS. SHIP '6 l BS

Vi.~ our Warehouse OuUet .to 1215 Menhaltan Ave.• Hermosa Beach, Cali/. 90254 (213) 376-5881

ELECTRONICS

ITT NORTH ELECTRIC N13012A
POWER SUPPLY

Iron Powder and Ferrite

Wide~~i~~~~~LCOR~
Fast, one-day service
Technical data with each order
Write for free Tech-Date-Flyer ,.,..

:Jd ~ ..-;:J
AMI~~Oliri1iA __ =- .•
12033 Otsego Street, Nort~YWOOd, Calif . 91607

In Germany: Elektronlkloden , Wil he lm - Melli es Str . 88
4930 Detmold 18, West Germany. A26

Special Purchase:

We have pu rchased a limited quantity of IhM8 power supplies th roug h a Telephone company
warehouse liquidation-so the prices ere good only while they last . These suppl;es regu larly
sail lor $212.00.

._
........-_9.S · ,UV_....-
02010 {of "'.... """'" """_I • 2.0m';, ... otry
<>001'_"'" (II "'" '"IrlfJ<.'" "'"' 0 10 '00ll0 " otiC
-~~11_,
~ ,..., .5tno R"'S ""'" .~ - $S Hz onp.ot

~-<'5' C '0-0 _ .AI 10011 15..,..,.. """""~<It.<\'
wee,o_
5O'e1.3_
6O"C 7.J.....,..
_CB_
l1"CO,s _
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Martin Greenbaum K2HTO
3070 HulJ Avenue
Bronx NY 10467

It's A Ham's World
-show this one to a non-amateur

BOuNCI NG SIGULS 0" TME MOON TO
O'STA~T S TATIO~S ,

OReIT I~O SATELLITES CA~

CARRV yOuR S'G~ALS OVER
VAST AIlEAS ...

Fig. 1. The world at your fingertips through the airwaves.

210

Your License

Every 10 or 20 years, it

World Administrative Radio
Conference (WARe) is held.
Preparations arc now being
made fo r the next one, which
will take place in Geneva in
19 7 9. This conference
(WARC·79) will decide the
frequency allocations for all
radio services for the re
main der of this century.
Re ga rdless of size, each
country has one vote.

Amateur radio, which is
included, must abide by the
ru les, regulations, and fre
quency allocations as set
f o r t h by the Fe d era l
Com munications Commission
(FCC) as a result of the con
ferences.

Because of its scope, ce r
tain requirements have been
made regardi ng the amateur
radio service. You must pass
tests in internatio nal Morse
code and electron ic theory.
Questions on rules and reg
ulations are also included.
The tests arc of a multi ple
choice nature.

There are 5 license classes:
Novice (begin ners), Tech
nician, General, Advanced,
and Amateur Ext ra. Yo u start
out as a Novice and wor k up
the ladder to Amate ur Ext ra,
in eac h case taki ng the extra

contes ts, fo reign stations
(DX), public service, building
and experi me ntation , sa tel lite
c o m munication, certificate
hunt ing, rag chewing, or any
on e of the many other facets,
t hese realities can be yours.

True, most hams would
need more than one lifetime
to cove r every aspect of
amate ur radio. It has also
been said that they would
need a bank account to
match. Amateur radio is an
investment - an investment
in the education of the yo ung
for a lifetime career in elec
t ro nics , for lifesaving
co m munication when all
other means may fail, and for
your own enjoyment - an
investment that is con
siderably less, do tl a rwise,
than almost all the other
pastimes imaginable and one
tha t is much more rewardin g.
Once tha t ini tial invest men t is
made, it may cost you only as
much as the cost of the extra
electricity you consume. On
the other hand, it can also
cos t you the price of that
new equipment you must
have to keep up with the
Ioneses. But , by starting out
with a modes t station, new or
used , man y of the afore
mentioned activities can be
realize d.

IIEPEATERS
INCIIEASE yOUR
COyERAGE TENFOLD

e x pe d it ion th rough the
d ee pe s t jun gles of the
Amazon to one o n a desolate
An tarctic outpost. Orbiting
satellites can carry your sig
nals over vast areas never
before dreamed possible.
Television transmitters span
the oceans, allowi ng you to
sec you r contacts . Signals
amplified by re peate rs in
c rease your coverage tenfold .
You can bounce signals off
the moo n to distan t statio ns,
witness the marvels of radio
teletype (RTTY), or be
astounded by auto mation via
microco m puters. Whether
yo ur interests will cen te r on

T h is is t he fan tastic wor ld
of am ateur rad io . More

than a hobby, amateur radio
is a service recognized an d
encou raged by the govern
ments of most na tio ns. It has
possibilities that are as un
limited as the universe it self .

Amateur radio operators
(hams) come from all walks
of li fe. There a re no boun d
ar ies of race, color, or creed.
Common goals and interests
unite hams spreading inter
national goodwi ll via the air
waves.

You can have the wo rl d at
your finge rtips in two-way
commu nicat ion, from an
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5ENIOR LIARS
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addressed stamped envelope
(SASE). ln some of the rarer
states, rare in ter ms of ama
teur population - such as
Alaska, it is not uncommon
for active hams to receive
thousands of cards each year.
T ha t 's quite a financia l
burden if they have to supply
return postage also. A New
York ham may receive none
unless his requests contain an
SASE,

Foreign (DX) amateurs

211
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place. The cards are used as
proof of contact fo r many of
the certificate and award
programs that are available.

In the past, an exchange of
QSL cards with each station
yo u worked was considered a
final act of cour tesy. With
todav's ever-increasing postal
rates, however, the exchange
of cards (QSLing) is kept to a
mi nimum. Man y amateurs
wil l not return a card to you
unless you enclose a self-

-,""...

U .'--_

CINCINNATI
AREA TEN

T [RS

K?IfTO---

of the game. No doubt you
will want confir matio n, in the
form of QSL cards , as proof
of some of your prized con
tacts.

Some QSL cards are very
colorful a nd interesting.
Others may be very simple
black and white hand-de
signed forms of standard
postcard size. Either type will
contain the necessary data
needed for verifica tion that
the stated contact did take

...--'II'

AU AMEIIICA em CttAI'THi
1/1 , I II

Certificates recognize your abilities and achievements as a ham.

test elements needed for
adva nce me nt. All tests,
except the Novice class, are
given by FCC examiners at
your closest FCC exam point.
The Novice test may be taken
in your own home, supervised
by an amateur volun teer with
a General class license or
better.

Courses are held by many
radio clubs. You can check to
see if one is available in you r
area by getting in touc h with
a local amateur. If not, you
may request help through
some of the monthly amateur
ra dio ma ga zines. Lice nse
manua ls, code tapes, records,
and prac tice materials are
available from many sources.

There are no age limits in
the United Sta tes . Armed
with your determination , the
passing of the FCC exam can
be only weeks away. If you
fai l? So what! Take it over
again at a later date. How
many of us fail o ur first
driver's test and pass the
seco nd one with flying
colors? Sooner than you
realize, that t icket will be in
the mail with your own
distinctive callslgn.

1976, a year of surprises,
saw the passing of a Novice
exam by a 5-year-ol d boy
from Vincen nes, Indi ana.
Little Nei l "Rusty" Rapp
WN9VPG, not quite - in the
first grade, mastered. the code
and gained sufficient knowl
edge to earn a Novice license.
The test was administered by
a radio club and signed by the
entire radio class as witnesses.
The spark responsible for
ign iting his in terest was the
usc of the Ci tizens Band
(CB), on which he used the
handle " Li ttle Shadow." He
is truly an inspiration for
anyone contem plati ng up
grading, whet her it be within
the amateur ranks or con
verting from CB to ham
radio.

Confi rmation (QSL) Cards
When you receive your

license, you will most likely
set an initial goal. Whatever
that may be, over-the-air
co n t acts will be made.
Communication is the name



states are included. QSLs arc
not needed for this one, but
an approved list is .

Coun ty hunti ng can be the
so urce for obta ining many
ce rt ificates. County an d ce r
tifica te hunters have formed
chap te r clubs t hroughout the
U.S. Many issue certifica tes
when you com plete working
all counties of that particular
sta te, wh ich also serves as a
morale boost er in your quest
for all 3076 counties. It 's not
an easy feat, but is quite
enjoyable as far as you ca n
go.

The Certificate Hunters
Club (CHe) is an aid for
coun ty hunters as well as
o the r groups. Regular over
the-air schedules arc held
where members may get
togethe r. This get-toge ther is
ca lled a network (net). One
person usually keeps things in
order. Thi s task is underta ken
by the net cont ro l station
(NCS). Nets are qui te
common for many special
In te res t gruops. They allow
an up-to -date tra nsfer of in
formation and permit th ose
who sign into a net to work
other stations that may be
needed for the ir ce rt ificate
goals. New stations are wel
come to call in. Special QSL
bu rea us arc available for
cou nty hunters.

2. Ten-Ten (lO-X) Inter
national Net

A mateur operati ng fre
quencies are found through
out the rad io spectrum. Each
gro up of frequencies is re
ferred to as an amate ur band.
T h e frequency privi leges
ham s enjoy are directly re
lated to t he license class they
hold .

The Ten-Ten Net opera tes
on t he 10 meter ama teur
band. It is a very popular and
novel source for obtaining a
variety of fascina ting awards.
Unlike the cou nty hunte rs
who operate more than one
amateur band to gain credit
toward their goal, t he Ten
Ten Net util izes only the 10
mete r band.

Ea c h member has an
assigned nu mber called a ten
ten num ber. U.S. stations

Man y of the popu lar
awards started years ago.
Some ar e very recent. Specia l
eve nt awards are also very
popular, as hams witnessed
during the United Sta tes
Bicenten nial of 1976, perhaps
never to be match ed unti l the
Tricentennia l of 2076. Hams
all over t he world were trying
to contac t and confirm as
many U.S. stati ons as possible
in alISO sta tes for the special
bicentenn ial awards that were
available.

Co mmem o rative QSL
cards and certi fi cates arc
issued for histo rical events,
also . These special cards can
be co nsidered miniature cer
t ificates. One suc h even t was
the landi ng of the Viking
spacecraft on the planet Mars
du r in g t he U.S. Bicen
tenn ial o f 19 76 . Spec ial event
sta tion N6V was put on the
air by the Jet Propulsion
Laboratory Amateu r Radi o
Club from Pasadena, Califor
nia . The lucky tho usands wh o
contacted this sta tion no w
possess a historical document
in th e form of a com
memorative QSL ca rd.

Certif icate Hunti ng

Several popula r award
programs will issue a cer
ti fi ca te wh en you reach a
min imu m pla teau . Endorse
ment st icke rs will be issued to
be a ttached to the certi fi cate
as you pass each prede tcr
mined stage toward the cer
tificate goal. Thi s method is
very popular in the United
Stat es County Hu n t ers
Award , among ot he rs.

1. County Hunting (USA
CA)

The award program for
tr ying to contac t all Ll.S.
counti es can also be con 
sidered a hobby wi th in t he
certificate-hunting ho bby be
cause of its scope. It in
volves contac ts with 3076
counties to complete the
award . There a re t wo dif
ferent versio ns. One cal ls for
the initial certificate to be
awarded upon QSL proof of
any 500 count ies. The other
requ ires a minimum level of
300 cou nties, as long as all 50

the world of amateur radio is
certificate hunting. It is con
sidered a hobby within a
hob by . Certificates are
awards for yo ur achieve
ments. They can be the fin al
step of o ne goal or the start
of anoth er .

Thousands of certifica tes
are avai lable, more than you
may eve r come close to
earning. Most ar e of t he paper
or parchmen t variety. Some
of the su per awards are wall
pl aques. Many are in full
color; others ar e black and
whi te. Profession ally printed
or hand drawn, all are suit
able fo r framing. They are
your re wards fo r working the
required amount of count ies,
sta tes , countri es, cont inents,
zones, o r whatever your goal
was to ac hieve the award. It
can show your Morse code
proficie ncy o r your moon 
bounce effic iency.

Novel ty ce rti fica tes are
also available. Th ere ar e cer
tificates for havin g ce rtifi 
ca tes and ones fo r almos t
having cer t if ica tes, ce r tiflca te
haters' certifica tes, and rag
chewers ' cert ificates. Some arc
easy to ea rn; o thers can ta ke
a life time plus some. A
nominal fee to help cove r
print ing costs and postage is
required fo r most ce rtifica tes ,
althou gh some may be free of
cha rge. That is t he exce pt ion
rather than the rule.

.~PlO~. ~E w
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Fig. 2. With one. appealing form of recordkeeping, hams enjoy
coloring in mops 0$ new areas are worked

ma y request international
reply coupons (IRes), which
are obtainable at you r local
post office. This cou pon is
exchanged by the fore ign
amateur for stamps of the
corresponding deno minat ion
at his local post office.

To offset the high cost of
QSLi ng, QSL bureaus are
used in most countries having
a considerabl e amount of
ham act ivity. They are in
coming and outgoing clearing
houses tha t permit yo u to
accumula te cards and mail
them at bulk rates to a cen
tral point (or redistribution.

QSL car ds are available
from many printers as adver
t ised in many of the amateur
radio magazines. You can
make yo ur own personali zed
ca rds, if you so desi re.

Your Logbook

Although presen t FCC
rules require a mini mum of
reco rd keeping, an accurate
logbook is sti ll a necessity for
the active ham. The log is a
written reco rd of your con
t acts and achievements
toward your goal. It conta ins
all the necessary data for
QSLing. It is a list of all the
stations you worked, ho w,
when, and where. You can
buy logbooks or make th em
if you prefer.

Certificates and Awards

One particular pursui t In
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Fig. 3. IIams talk to the world by means of "skip " signals,
which are signals reflected off the ionosphere to distant areas.

thousands of contacts may be
made.

This si tuati on may create
what we call a pileup. It
occurs when untold numbers
of stations all pile up o n or
near the same frequ ency to
call the rare OX station.
Compet ition from yo ur peers
is directly related to th e
rarity of th e stat io n. Your
contact exchange information
will be kept to an absolute
mini mum und er th ese cir
cumstances, though this does
not mean that you will be
always unable to have lengthy
conversations with hams in
foreign and exotic lands.

The th rill of co nfirming
the rare countries far exceeds
any proble ms encounte red in
doing so. Reach ing the goal
of OXCC is not difficul t. It
rests solely on the capabi lities
of the operator and his sta
tion .

The program also main
tains an honor roll th at many
an avid DXer would like to

reach. The excitement of
working a new co untry can
be likened to the saying:
" When asked of the mountain
climber, why did he scale
Mount Everest, he replied,
'Because it 's there!' "

The super version of
DXCC is similar to 5BWAS.
Contact and co nfirm 100
countries on 5 different
a mateur bands. For this
ach ievement, a plaque is avai l
able subject to the higher fee.
You can send QSLs d irect or
via DX QSL bureaus.

5. Worked A ft Continents
(WAC)

•.'

honey. In popularit y, it
shares the limeligh t with the
WAS award . Rules are simple.
Contact and confirm 100
d ifferent countries. Endorse
ment st ickers are issued after 
wards for each group o f new
ones you confirm. At fi rst,
this may appear a little more
difficul t than it actuall y is.

Coun tries are ad ded and
deleted from a master list. As
history changes, so may the
geographical status o f what
we define as a country
change. The term " country"
is an arbitrary one and does
not necessaril y agree with the
dictionary definition. One
criteria in determ ining a
country is its d istance from
th e mainland. There are, at
present, mo re than 300
countries by th e standards
used to ma intain an official
amateur radi o co untry lis ting.
Uninhabited islands and some
reefs are included in the
listings.

In the WAS program, yo u
have no choice but to con
fi rm all 50 states. Th e DXCC
program gives you the choice
of 100 out of more than 300
co unt ries. This tends to lessen
the difficulty of achie ving the
established goal.

Because no amateurs live
in certain are as of the world ,
expeditions are undertaken
by various amateur groups
and organizations to put
them on the map, as we say.
Permissio n to do so must be
granted by the governments
of the co untries involved.
Operat ions in this manner are
referred to as DXped it ions.
Rad io gear is set up, and

any band . The super version
o f this award is a lot tougher.
Rules, again, are simple.
Contact a n d confirm
all 50 sta tes on each of 5
d ifferent amateur bands (250
co ntacts in all ). Accomplish
this an d you have earned the
5-Band Worked All States
Award (5BWA5 ).

The plaque avail able for
the 5BWAS is charged for. It
is higher than the nominal
fees requi red for most cer
t ifi cates, but I don 't think
an yone has ever passed this
one up because of the h igher
fee.

Some states arc easy to
catch; o the rs are difficult .
What holds true on one band
may be reversed o n ano ther.
Transm issio n conditions on
the same freq uency tend to
vary with th e year, season,
and with the time of day, so
results are not always pre
dictable.

There are many nets to
which stations from all over
th e United States call in. If
permissible, sign into one of
these nets and request per
mission to call th e stations in
th ose states you are lac king.
Do not overdo th is, as many
o ther sta tions will be wait ing
for you to finish you r con 
tacts so they can finish wha t
ever business th ey have wi th
the net. During 1976, the
special Bicentennial Net had
chec k-i ns from all 50 sta tes,
and that was all in o ne
eveni ng. You may have to
work a state more than on ce
if th e fi rst contact d id not
produce a QS L card. Making
contact will not guarantee
you a co nfirmation card, even
if you have enclosed an SASE
with your reques t.

The three previous award
programs summa rized can be
e njoyed by concent rating
your o perations o n United
States stat ions. Let 's go
international and review so me
of the other programs avail
able .

4. DX Century Club (DXCC)
Perhaps faraway places

and exotic lands excite you?
If so, the DXCC award pro
gram will be your taste of

~. Worked All States (WAS)
This award is co nsidered

o be one of the mos t sough t
her awards. It is as standard
o amateur radio as bait is to
isherm en. Rules are quite
impIe. Con tac t and co nfi rm
II 50 of the Un ited States.
o ntacts may take place on

may become members by
collec ting 10 ten-ten num
bers. You are issued a cer
t ifi cate, along with your own
ten-ten number, ma king yo u
a member of the Ten-Ten
Net. It is an international
club. Foreign stations need 5
ten-ten numbers for member
shi p.

Chapter clubs issue awards
that are termed self-pro pa
ga t ing o r non propagating.
Self-propagat ing awards are
gene rated by a cha in reaction .
The award holder can pass
the certi ficate number over to
you for credit , regardless of
his (her) geographical loca
tion. For a non propagating
one, you must wo rk the local
cha pter members d irectl y.
Once you receive a non
propagat ing certificate, you
are unable to pass that cer
t ificate number on to th e
next stat io n, unless you yo ur
self also reside in the geo
graphi cal area and are _a
member of that chapter. An
average o f 5 members must
be worked for the majority of
the ten-ten chapter awards. A
few require a contact with at
least 1 local me mber and an y
othe r 4 . Some use a point
sys tem.

Super category awa rds are
also issued. There are senior,
super, and VIP programs
available. Some hams may
favo r collec ti n g ten-ten
ur mbers only. Large col
ee tions of th e numbers
~ ualify you for various
rwards. Coll ecting 500 dif
'erent nu mbers makes you a
.lIP in th e Ten-Ten Net ; 1000
nerits you a plaque. Log
nformatlon only is needed
or 99% of the award pro
rams: very few will req uire
) SL cards. Many nets are
.c tive throu gh o ut the
oun try, and you are invited
o sign into one.
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13 Magazine
Peterborough NH 03458

1().40 Award and 10 m OX Decade Award,
novel ty and othllf certificates
available from time to time

is met, the confirmation also
becomes more meaningful.

Table 1. For further details and complete rules towards the certificate programs listed, direct
your inquiries (with a self-addressed stomped envelope) to the sponsors listed heee,

United States of America Counties Award (USA-CAl,
Worked All Zones (wAZI,
Worked All Prefixes (WP XI.

International Amateu r Radio So ciety
PO Bo x 385
Bonita CA 92002

WOI"ked All States (WASI and 5BWAS,
OX Century Club lOXCCI and 5BOXCC,
Worked All Continents {WACI,
Rag Qlewe'fS Certificate, and others.

Other Award Programs
There is something for

everyone in the world of
amateur radio. This also holds
true in certificate hunt ing.
The award programs listed are
by no means a complete
list ing. Th is list does not even
cover a fract ion of those
available. They are ment ioned
solely for the purpose of
givi ng you an idea of the fun
involved, the skill required,
and the challenges to be met
in reaching the goals for the
various certificate programs.
Other award programs may
appeal to you more than
those sum marized.

The Uni ted States is no t
alone in cer tifica te programs.
Many other cou ntries offer
their ve rsions. Canada offers
an award for wor king prov
inces, just as we offer o ne
for working sta tes. New pro
grams are constantly being
introduced. The certificate
hunter can keep abreast of
them. Certificate directories
are available. The Certificate
Hu nters Club is another
source of up-to-date infor
mation.

Getting Started
Once li censed, you sho uld

try to amass as many QSL
cards as possible in as many
geographic areas as possible.
Th is gives you a head start
when you are ready to pursue
a certificate goal.

QSL cards are very ver
satile. They may be used as
confirmation for more than
one award program. A QSL
from one United Sta tes con
tact may be used towards a
county (USA-CA l, a state
(WAS), a coun try (DXCC), a
zone (WAll, or even a pref ix
(WPX), among others. Wher
pursuing one goal, you will be
accomplishing more than yOl
realize towards another goal
perhaps killing five birds witt
one stone.

As a beginner, it will bl
wiser to concentrate on thl
easier award programs. Wher
you have upgraded you
skills, you may want te

7. Worked All Zones (WAZ)
The world is broken up

into 40 radio zones. Each
zone consists of 1 or more
cou ntries. You must confirm
at leas t 1 country in each of
the 40 zones. Some of the
zones are quite easy to work
and confirm. Zone 23 (Tibet ,
the Peo ple 's Republic of
China, and Mongolia) may
test your patience. You may
have to wait for a DXpedition
to the rarer zones before
attempting a contact.

There is an adage used in
amateur radio : " You can' t
work them if yo u don 't hear
them." This is also true in
reverse. The stat ion yo u call
may not be able to hear you.
You must also remember that
a contact will remain uncon
firmed until you receive that
QSL card. Until that con
fi rmation is received, you will
be unable to use that contac t
towards most of the award
programs. Once the challenge

In the DXCC program,
you can achieve the initial
cer t ifi cat e without ever
working a rare coun try. The
choice you have in the WAl
program is that only 1
country is required in each
zone. In a rare zone, you may
have a choice of more than 1
country. This, like any other
award program, will be a
challenge. If the challenge
were not there, the cer
tificates wou ld have no merit.

Un ited States Cou nty Hunters Award (USA.CAl,
Cert ificate Hu nte r' s Club (C HC) D irectory of Certif ica te s
and Awards.

ber, in some cases, to sho w
the geographical area of that
cou ntry. The prefix, in many
cases, was followed by the
o perator 's ini tials. Thus, a
statio n in Japan may have
used the callsign j3 TL.

Some years later, govern
ment controls became oper
ational. Rules, regulations,
and frequency allocations
were imposed through inter
national rad io conferences.
Bloc ks of prefi xes for use as
radio call letters were as
signed to all co untri es. Ama
teurs worldwide were li censed
and reassigned distinctive call
si gns by the ir respective
governments. The WPX pro
gram makes use of that fact.

Confirmation of 300 dif
feren t radio prefixes will
qualify you for the initial
WPX certificate. Endorse
ment stickers are issued after
wards. If you consider the
fac t that th ere are more than
300 countries on the offi cial
amateur radio country listing
and multiply that by the
co m bi na ti o n of pre fi x
ar range me nts fo r eac h
coun try, the results wi ll be in
the thousands. The U.S. alone
has over 50 possibilities.
Actually, there is no count of
the total number of prefixes
possible. Special event sta
tions may also use special
calls. There is no ending to
the WPX program. Your
challenge will be to remain on
top .

Ten-Ten (1().Xl lnternat ional Net
Richa rd Levy WB2MAN
30A Arleigh Road
Great Neck NY 110 21

CO, The R adio Amateur ', Journal
14 Van derventer Avenue
Port Washington NY 110 50

American Radio Relay League
225 Main Street
Newington CT 061 11

The WAC award program
rul e s re q ui re one con
firma tion in each of the six
conti nents of the world.
Confir m Africa, Asia, Europe ,
North America, Oceania, and
South America and the cer
t ifi cate is yours. Problems in
reaching this goal are negli
gible. U.S. stations on the
east coast may encounter
some difficulties in working
Asia. West coast stations will
find Euro pe more diffi cul t.
Man y h am s ha ve ac
complished th is feat in one
day using low-power trans
mitters and si mple antenn as.
Verified reports show the
accom plishment reached in
less than an ho ur. Nets are
ac tive that have stations
signing in from all conti nents.
This is just one more award
you will be proud to have.

6. Worked All Prefixes
(WPX)

Many years ago, amateur
radio operators were re
sponsible for pioneering the
a i r waves. They communi
cated over paths no t tho ught
possible at that time. Radio
was in its infancy and govern
ment control was yet to
come. It was unclear where
stations were originating
from, and it became apparent
that some form of call letters
had to be used to designate a
stat ion's point of origi n. The
wireless pioneers decided to
use a letter to designate their
country, followed by a num-
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whereas CB users rely on
ground-wave signals, hams
take advantage of skip con
ditions to talk to the world,
and it is very muc h legal.
Most of the shortwave ama
teur frequencies are allocated
on a worldwide basis to the
amateur radio service.

Skip conditions increase
a n the higher shortwave
bands during sunspot cycle
peaks. lntense layers of
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desiring something more
advanced . The o riginal CB
co ncept was to provi de re
liable sho rt-range commun i
cations, no t to exceed 150
miles. Com munications over
this range are covered by
radio signals that tend to hug
the surface of the Earth 
"ground- wave" sig nals.

Signals refl ected off the
ionosphere to distant areas
are called "skip" signals.
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a year or more to make as
many contacts as can take
place on one contest week
end. Contests keep yo u alert,
he1p to develo p your skills,
and make you a better oper
ator .

This display o f Q5L cards shows the variety possible in design and the printed message they
convey.

Amateur Radio versus Cltl
zens Band

There is no denying the
benefits of CB, but amateur
radio is the answer to those

Contests
Many contests are held

each year, and most are
annual events. They are an
aid in allo wing many quick
con tac ts. Each contest can be
an asset to you in yo ur hunt
for certificates. If you are
skilled and lucky enough, you
may work all 50 states, 100
or more countries, hu nd reds
of counties, or whatever you
need to get a big jump on
that deslred certificate.

The majority of contests
ire held on weekends when
nest amateu rs can fi nd some
ime to par t icipate. It is no t
recessarv to go all out and
ry to win a contest. Those
~ho do may go without sleep
'or th e entire contest period.
r'ou may operate as li ttle as
-o u want or as much as yo u
re allowed to by the contest
utes. It can possibly take you

specialize in one of the
tougher ones. Amateurs with
less competitive equi pment
find it easier to use Morse
code instead of voice to work
the OX stations. Some with
the best of stations may also
prefer Morse code. Dur ing
adverse conditio ns, dots and
dashes come th rough more
clearly than o ther modes of
communications.

Recordkeepi ng

Keeping track of yo ur
progress can be a tedious
chore if you are unorganized.
Special record books and for
mats are available for you to
track your progress towards
an individual award. They are
an aid in keeping you r reco rd
chores simple. Duplications
are avoided. It can be frus
trating trying to work some
hard-to-get stations . only to
find out later that you al
ready had confirmed that
area .

Many enjoy coloring in
maps as new areas are worked
and confirmed. Record boo ks
and forms are avail able from
the sponsors of the larger
award programs. Some are
available from commercial
sou rces. You may also design
your own.
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ionizat io n in the atmosphere
cause this phen ome non. The
sunspot cycle runs its course
every 11 years. Educated pre
dictions place the next peak
around 19 82 fo r cycle #21.
D u r ing these peaks, the
ion os phe re tend s to play
tricks with radio and T V slg
nals, as many have witnessed
in the past wit h recept ion of
distant TV sta tio ns. There is
also a likelihoo d that, a t
times, the CB band will be
useless for s ho rt- ra nge
co mm unica t io ns with skip
sta tions overridi ng all but the
suongcst lo cal stat ions.

Don 't miss out o n the
benefits of o pera ting as an
amateur du ring the current
upswing of cycle #2 1. Now is
the time to ente r the world of
amateur rad io.

Hams are not limited to
channeli zed opera tions as
found in the CB service. They
may move any where in the
freq uencies assigned by t he
use of variable freq uency
o sc i l la t ors (Y FOs) , com
monly ca lled sliders In CB

lingo. VFOs pro vide greater
fl exi b il i ty and help to
mi nimize interference.

You may use power levels
up to 200 t imes as much as
afforded the CB service.

Wide choices of com mu ni
cation modes are avail able.
You have an excellent cha nce
to share in experimenta tion
of new modes that may de
velop in the future .

You wi ll literall y make
wor ldw ide acquaintances,
some leading to lifelong
f r iendsh ips. Chances of
meeting your OX fr iends are
en ha nc ed t h rough inter
natio nal ham-ho p clubs. It 's
" the greatest ho bby In the
world ," say kings, princes,
governors, senators, astro
nauts, and other celebrit ies
who are licensed hams.

The spo rtsmen, actors, and
act resses have th eir trophies
and award.. for their achieve
ments. The amateur radio
operator IS rewarded with
ce rt i f ic a t es a n d t h e
knowledge that his ac hieve
ments a re made possible by a

rad io privi lege that he has
ear ned by proving his qualifi 
cat ions.

Your Benefits from A to Z

A mateurs talk to the
worl d.

Bands o f freque ncies arc
allocated to am ateurs on a
worldwide basis.

Contes ts are aids in your
quest fo r ce rtificates.

DXCC IS an award for
your achievements.

Ed u c at ional values en
hance lifelong ca ree rs.

F ri e n d s h ips are made
througho ut th e world.

Go vernments worl dw ide
rec o gni ze and enco urage
amate ur radio.

H am -h op clubs enab le
person-to-person visl ts with
oX friends.

Internat iona l goodwi ll IS

spread via the airwaves.
J u s t if ic a t io n of th e

amateu r radi o service IS an
international fact.

Knowledge of foreign cul
tures is enhanced.

l icensed amateurs have

proven thei r qualifications.
Marvel to the wonders of

radioteietv pe.
Nets are held by man y

special-interest groups.
O r b it i n g sa tellites ca n

carry yo ur signals ove r vast
areas.

Power leve ls up to 200
t imes as m uch as those af
forded th e CB se rvice may be
used .

Q S L c ar ds a re con
firma t ions of yo ur co ntacts.

Repeaters am plify your
signals and Increase your
coverage.

Skip signals help am ateurs
to work lon g distances.

Te levision is a mode of
amateur communication.

Unli m it ed p o ss ibilities
await you.

V FOs are used fo r greater
fl exi bili ty.

Wor ked All States is en
joyed by many.

Xcitcment galo re.
Yo u have the world a t

your finger t ips.
Zones a re an asset to wards

ce rtifica te programs. -

ASS

Model 43: $120
cc-t r eeiner Case: $25
Elements: S36 10 $42

,('h" Ii('(' i " "'"rid«. fi .."rll;" ..nd •." .. hin'ln_
We have rt'gUIar Bird cu8tomen in Te x... Alaska .
Minne80ta aDd dozeDI of other l tatel al well al
Washington. They come to \18 beU\l8e they know we
have a gigantic stock of Bird aDd that we 8hip the lame
day eed that we prepay Bird orders over ' 145. Add to
this the fact that we are th e oldest eed largest Amateur
store in the Pacific I\Iiorthwelt aDd you get a glimpse of
wby we're 80 popular -

aMATEUR RADIO SUPPL~
SEAmE

621313thAve, se., 98108 (206) 767·3222
Washlnglon Residents: To order, CALL TOll-FREE 1-800-582-8326.

Mosley
Ten-Tee
Atlas
Hustler
Cusheraft

Kenwood
Larsen
learn
Dentron
Nye Viking
Drake Yaesu

b\@lOm@]~@l&~~ ~~:~~.
Amateur Headquarters for the Northeast

185-191 West Ma in Stree t - PO Box 88
A msterdam, N Y 1201 0 Tel (518 ) 842-8350
J ust s minutes lrom N .Y. Thruwav-Exit27
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CT-50 FREQUENCY COUNTER

FREQUENCY COUNTER

u n
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•

Outstanding
Performance

at an
Incredible

Price

-

29.95

$12 .95
15.95
15 ,95
15.95
12.95
14.95

$89.95
159.95

",,,,~,,

I ........

CT·50, 60 mHz Counter Kit
CT·50 WT, 60 mHz counter, wired, tesled
CT·600, 600 mHz preacaler option

lor CT-50, add

ACCESSORIES
DC probe, direct Input. general purpose type
High impedance probe, does nottoed circuit
low pass probe, used wtlen measuring aud io
High pass probe. reduces low Ireq pickup
VHF fleKible rubber antenna . BNC connector
Color burst adapter, for calibration, high accuracy

typically 0.001 ppm accuracy. stability

I---------------------~

Ramsey Electronics YIS4 r. -' - 78
Box 4072 716·271 ·6487 l:'II!!
Rochester, NY 14610 R8

SPECIFICATIONS:
Frequency range: 5 Hz to 65 mHz, 600 mHz with GT·600

Resolution : 10 Hz @' 0 .1 sec gate, 1 HZ @ 1 sec gate

Readout: a digit, 0 .4" high LED, direct readout in mHz

Accuracy: ad justable to 0.5 ppm

Stability: 2.0 ppm over 10 ° to 40 ° C, temperature compensated

Input: BNC, 1 megohm /20 pi direct. 50 ohm with CT-600

Overload: 50VAC maximum , all modes

Sensitivity: less than 25 mv to 65 mHz, 50·150 mv to 600 mHz

Power; 110 VAG 5 Watts or 12 VDC @ 400 ma

Size: 6" x 4" xz''. high quality aluminum case, 2 Ibs

ICS: 13 units, au socketed

CT-600: 600 mHz prescaler option , fits inside CT-50

CB·l : Color burst adapter, use with co lor TV for extreme accuracy
and stabil ity, typically 0.001 ppm

OPTIONS:
CB·l option: The CT-50 time base may be locked to an external
frequency standard . The television networks maintain extremely
accurate atomic based frequency standards 10 main tain color lint on
TV programs. These standards are typically accurate to one part in 10
to the 12. By lOCking the CT-50 to one of these network standards, we
are able to get super accuracy. The CB-1 adapter interfaces a standard
colo r TV receiver to the CT-50 so that one can take advantage 0 1the TV
network frequency standards. The CB-l requires connection to a colo r
television for operation .

DESCRIPTION: The CT·50 is a versatile and precision frequency counter which will measure frequencies to 60 mHz and up
to 600 mHz with the CT·600 option. Large Scale Integration, CMOS ci rcuitry and solid state display technology have
enabled this counter to matc h performance found in units selling for over three times as much. Low power consumption
(typically 300-400 mal makes the CT-50 ideal for portable battery operation. Features of the CT·50 include: large 8 digit LED
display, RF shielded all metal case, easy pushbutton operation, automatic decimal point, fully socketed Ie chips and input
protection to 50 volts to insure against accidental bu rnout or overload . And , the best feature of all is the easy assembly.
Clear, step by step instructions guide you to a finished unit you can re ly on. Use the order blank below or call us direct and
order you rs today!

$5 ,00Shipping. handling. insurance,_--===-_

N.V. state residents. add t8K
Total- - - - -

CT-600 option: The CT-600 peescarer option enables the GT-50 counter
to measure frequencies as high as 600 mHz with sensitivity in the 20 to
150 rnv range, depending upon frequency. Typ ical sensitivity at 150
mHz is 25 mv The CT-600 mounts on the same PC board as the CT·50,
no extra boxes or PC boards are required. The scaler utilizes a state 0 1
the art ECl IC Chip and two transistor pre-amplifier, thus eliminating the
need for external pre-amp devices.

Box 4072 Rochester NY 14610 (716) 271-6487

!::::ss 1
I City Stale l ip JL ~
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Roy CawthQ/I
1580 Norcross-Tucker Road, Apt. 95
Norcross GA jOO7!

Attention,
Weather Watchers!

-advanced circuitry

for WEFAX processing

•

The purpose of t his ar
ticle is to present some

solid sta te c ircui try ideas
o n reproducing sate l l i te
A PT/WEFAX pic t ures . I
have felt for some time

now t hat t here has been
room for im provement in
equ ipme nt c u rr en t ly in
use . Most people ha ve
been resorting to a small
army o f vacu um tubes to

do the work in facsimile
machines. Almos t eve ry
one is us in g a sensit ive
so lid sta te rece ive r, so now
it's time to improve the
video pro c e ssing . The

sc hemanc s on t he fo l
lowing pages a re currently
being used here to process
GO ES WEfAX. They ha ve
been doing so since GO ES
WEFAX was in itiated in the
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Fig. 1. Input amplifier and relay switching.
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fa c simile machines c a n
equal o r su rpa ss many
commercial APT disp lays .
The fo llowing discussion
on video process ing and
t he sc he m a t ic s sho u ld
th row so me light on what I
am cu rre nt ly doing with
GOES WEFAX.

Theory of Operation
In Fig. 1, you see t he in

put video a mplifier. The
re ce ive r input, tape
recorder input, and lest
pattern genera to r switc h
ing rel ays are a lso shown.

summer of 1975 through
SM$·l on a re g u lar
schedu le . Some o f the
features these c irc uits of
fer are :
1. Solid state design .
2. Closed-loop automatic
gain co nt rol (age).
3. Selectable ag e time
co nstants .
4. Preci sio n video demod
ulator.
5. low-ripple video fi lte r
wi th high o ut-of-passba nd
attenuation.
6. High reliabi lity .

These c irc u it s by no
means approac h the state
of the art; however. they
ca n make a vast improve
ment in your sa te lli t e
ph ot o s . The s a t e lli t e
photos di splayed in this a r
ticl e were transmitted over
the GO ES WEFAX d at a lin k
and were processed by m y
homemade facsimi le ma
chine . I feel that. with
carefu l construc t ion and
planning, most ho memade
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Fig. 2. Electron ic attenuator and agc detector. Fig. 3. Age amplifier and mode selector.
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minimum signa l level with
which to work . In this case,
signals fa ll between 3.3
vo lts pop and the system
no ise floor .

Knowing t hese level s,
the video detector, filte r,
and lamp driver were
designed . The age output
at point 0 d rives the pre
cis ion video demodulator
o n Fi g. 4. The incom ing
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Fig. 4. Video demodulator.
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c ha rge to 3.3 volt s pop
because of the controlled
decay or discharge path.
The video sync , howeve r,
will be at 3.3 vo lts p-p.
since it occupies a substan
tial period of time. The age
circuit is used to compen
sate for large changes of
video peak-to-peak output
from a rece iver . Also, it
sets up a max imum and
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Fig. 5. Video filter. C18-26 are made up from capacitors in parallel.

high-gain age amplif ier ,
shown in Fig. 3. Its open
loo p gain is about 80. The
ampl ifier ou tput, point F,
fee ds a fou r-t rans is to r
power amplifier consist ing
of Ql0. Qll, Q12, and Q13
on Fig. 2. This amplifier
provides drive to the age
peak detector, (R3. The
peak detector is used to
charge (9 to the peak
amplitude of t he video
signa l at point D in Fig. 2.
The charge on (9 is slowly
bled off by R23. Transistors
Q9 and QB ampl ify the
value of t he charge and
produce t he vo ltage/cur
rent source needed to con
trol the UfT attenuator.
The discharge path of (9 is
controlled by 51 . Fast
decay is for GOES WEFAX,
while slow decay is for
NOAA rad iomete r data .

Now, to simplify confu
sion so mewhat. I will try to
sum up the purpose of the
age circuit. The main idea
here is to contro l the peak
to-peak level at po int D.
The age circuit, when pro
pe rly adjusted by R22, will
hold an unmodu lated 2400
Hz input at 3.3 volts pop on
point D. When video varia
tions are present, capacitor
C23 does no t have ti me to

Switch 52, in Fig. 3, selects
the operating mode. or the
position K1 or K2 is in . For
now, assume 52 is in the
real-time mode. With 52 in
real time. K1 and K2 are
normally closed. Video is
now supplied from the FM
discriminator in the
receiver to J1 and into the
video prea mplifier . Tran
sistors Q1. Q2. Q3. Q4, and
Q5 amplify the input signal
from the receiver suff i
ciently to drive the 13 out
put. Output 13 supplies
amplified video to a tape
recorder . The htgh-imped
ance line input o n the ta pe
deck shou ld be connected
here for recording . Tran
sistors Q1 and Q2 form a
Darlington pair; Q4 and Q5
are co nnected in a com
plementing circuit. Output
J3 is dr iven by Q4 and Q5
and coupled to the signa l
via capacitors C6. C7. and
C8. The negative end of C8
is supp lied to Fig . 2. point
B. I will pick up here in a
momen t wit h Fig. 2. but,
first, I sti ll have two more
operating modes on 52 to
discuss.

With 52 in real time, my
station is acquiring space
craft data and recording it
on tape . In orde r to play
back previous ly recorded
data , 52 is switched to
playback. Relay K1 now
closes, and the satellite
video is played back into
12 from the tape-deck line
outpu t. Po t R2 is used to
li m it the played back
signal to the same approx
imate level as that a t which
the receiver o ut put is dur
ing real-t ime operation.

The fina l position o n 52
is a test mode . This inpu t is
connected to the output of
my grey-scale bar gener
ator . It provides the ma
chine with a proper test
signal fo r calibration pu r
poses (see 73, Apr., 78).

Point B on Fig. 1, as
stated earlier. connects to
point B on Fig. 2. This is the
input to the electronic at
tenuator . The attenuator
output, point E, drives a
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to the noise f loor. The o-to
1700 Hz passband a llows
t he desi red v ideo info rm a
t io n to pass while presen t
ing a high attenuat ion to
the 2400 H z subcarrier.
O nce t he su bc a rr ie r is
removed , you are left o nly
w ith de va r iations cor
respond ing to shades of
grey in t he satellite pic ture .

The f ilter ou tput, point 1.
find s its way to the lamp
dr iver ci rcu it in Fig. 6. ICs
USA a nd B accept and
am p li f y t he f i lter o u tput to
a level su ff ic ient to dri ve
the 2N3440 lamp driver
transistor. The v ideo in for
m ation is used to contro l
the cu rrent through Q18
and , in turn , modulate a
sui table light source. In
th is case, an R11 68 glow
tu be m od ulator is used .
The polarity o f t he signal
o n Q18 is suc h tha t bl ack,
m inimum signal, prod uces
t he m o st lamp curren t ,
w hi l e a w h i t e l e v el
d ecre ase s lamp cu rre nt.
Pot R88 in t he em itter ci r
cui t of Q18 is used to set
t he desired black current.

I t should be apparent
that , w i t h t he po la rit ies
given, the ci rc u it is set up
for pos i t ive prin t ing o n
p hoto g ra p h ic enla rging
pa per . I get best resul t s on
Kodabrome RC-FH paper .
The milliammeter in the
co l lec to r ci rc uit of Q18
m easures lamp c urrent . It
is used fo r ca l ibrat ion of
R52 and R88. Finally, a
ca l i brat ion p ro cedure is
needed fo r the v ideo pro
ce ssor. The few simple ad
justmen ts are given next.

Cal i brat ion

First o f all , c heck the
w iring ! If you have come
thi s fa r, you have probably
al ready vowed never again
to bu ild ano ther satel l ite
pro ject and are cert ain ly in
no mood for an exp losion .
A fte r al l, th is th ing takes
so me time to w i re. A good
poin t to start ca libration is
by measuri ng the p-p out
put level of your receiver
discr iminator. You should
h a v e at l e ast 250-5 00

vi deo , po in t D, is the com
pos ite double-sideb an d
AM signa l o n a 2400 Hz
su bcarr ier. Thi s signa l is
buffered by U2A and is
c o u p le d to th e v ideo
detecto r by pot R52 . Pot
R52 sets the video drive
level and is labe led white
se t. This ad justmen t co n
t ro ls t he w hite densi t y of
the sate llite pic ture .

re s U1A and U1 B com
pr ise t he f u II-wave v ideo
demodulator. The demod
ulated , o r recti fied , signa l
at U2, p in 7, conta ins the
subcamer along wi th t he
0-1600 H z v ideo informa
tion. Th is rectifi ed video
signal is ro u ted to Fig. 5.
po int H , and becomes t he
input to t he video fi lter.
The v ideo f i l te r is a low
pass, 9t h order, .5 dB r ipple
Chebyshev. It is ve ry flat
from 0 to about 1700 Hz
and the n dro ps off rap id ly

cr,..
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Fig, 6. Lamp dr iver.
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mill ivolt s p-p of video o ut
pu t fo r this c ircu it. 1 am
getting by with 150 mv. but
a bit more dr ive shou ld be
used .

O nce you have estab
lished the level from you r
receiver. fi nd a 2400 Hz
sine wave signa l so u rce
and se t its output to t he
sa me level. Switch S2 to
real t ime. and put the test
signal into 11 . Set your age
recovery switc h to fa st.
With a scope connected to
poin t D in Fig. 2. adjust R22
slight ly a nd wai t. The wait
period is to give the age c ir
cuit time to recover. Note
the meter re ading on Ml as
you ad jus t R22. The meter
should not be pegged, but
should be somewhere be
tween 10 to 30 uA. Finall y.
a fte r a few p at ien t
m inutes. you shou ld have a
3.3 Y pop signa l at poi nt D.

Now discon nect t he
2400 Hz test signa l. and
obse rve t h e a g c le vel
show n o n Ml slowly go to
ze ro . Nex t. reconnec t the
test signa l while watching
Ml . The c urre nt sho uld
cli mb ve ry fast a nd se tt le
on a steady va lue. You
mu st ha v e this quick 
attack . slow-decay cha r
acter istic. When R22 is prop
e rly se t, the age c irc uit
will perform in thi s manner
whil e hold ing the t e st
signal to 3.3 V p-p .

Nex t , the white a nd
black set pots a re adjusted .
First. set S2 to real time and
d isconnect a nything a t
tached to 11 . Set R52 and
R88 fully cou nte rcloc k
w is e . Ke ep you r age
recovery switc h in t he fast
mode . Turn o n the lamp
with 53. Adva nce pot R88
clockwise until 9.5 mA is
reached on M2 . Th is is the
bl ack curre nt set . Recon
nec t the test signa l and
tu rn R52 clockwise unt il
M2 fall s within 1 .5 and 2.0
mAo Thi s is the white cur
rent set . During Jive recep
tion , the lamp cu rrent will
average out at 3-5 mA o r
so. With these c u rre nt
se tti n gs a n d about a
40-se c ond d e vel opm ent
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Parts List

C, 560 pF, 5 % , sliver mica R7 270, .25 W, 10 % R62 9.09k, 1%, .25 W
C2 25uF,25V R8 15k, .25 W, 10 % R63 9.09k, 1%, .25 W
C3 150 pF, 5 % , sliver mica R. 3.3k, .25 W, 10 % R64 9.09k, 1%, .25 W
C4 2 uF, 25 V Rl0 22k, .25 W, 10 % R65 9.09k, 1%, .25 W
C5 .1 uF, 50 V, monolithic R11 1.5k, .25 W, 10 % R68 9.09k, 1% , .25 W
C6 2uF,25V R'2 390, .25 W, 10 % R.7 9.09k, 1%, .25 W
C7 2 uF, 25 V R, 3 lk, .25 W, 10 % R68 9.09k, 1%, .25 W
C. 2uF,25V R14 lk, .25 W, 10 % R69 9.09k, 1%, .25 W
C. 4.0 uF, 200 V, mylar R15 1k, .25 W, 10 % R70 10k, 1%, .25 W
C, O .1 uF, 50 V, monolithic R,6 lk, .25 W, 10 % R71 146k, 1% , .25 W
C11 1()() uF, 50 V R17 680, .25 W, 10 % R72 10k, 1%, .25 W
C12 100 uF, 50 V R18 680, .25 W, 10 % R73 2.2k, .25 W, 10 %
C13 10 uF, 50 V Rl. lOOk, .25 W, 10% R74 3.3k, .25 W, 10 %
C ' 4 3900 pF, 5%, s ilve r mica R20 5.6k, .25 W, 10 % R75 330, .5 W, 10 %
C15 47 pF, 5 %, silver mica R21 lk, .25 W, 10% R7. 24.9,.5 W, 1%
C, 6 .0047, 100 V, mylar R22 500 pot R77 24.9, .5 W, 1%
C17 .01 uF, 50 V, monolithic R23 200 meg, 5 % R7. 47, .25 W, 10%
C,8 .053 uF R24 10k, .25 W, 10% R7. 47, .25 W, 10 %
cis .158 uF R25 lOOk, .25 W, 10 % R80 47, .25 W, 10 %
C20 .()()13 uF R2. 150k, .25 W, 10 % R., 47, .25 W, 10 %
C21 .28 uF R27 1 meg, .25 W, 10 % R82 47, .25 W, 10 %
C22 339 pF R28 10k, .25 W, 10 % R83 47, .25 W, 10%
C23 .1 uF R29 15k, .25 W, 10 % R84 47, .25 W, 10 %
C24 1253 pF R30 10k, .25 W, 10 % R85 47, .25 W, 10 %
C25 .053 uF R3, 270, .25 W, 10% RB. 47, .25 W, 10%
C26 .0118 uF R32 33, .25 W, 10 % RB7 47, .25 W, 10 %
C27 .1 uF,50V, monolithic R33 270, .25 W, 10 % R88 lkpot ,2W
C2B .1 uF, 50 V, monolithic R34 33, .25 W, 10% 0' 2N2270
C29 .1 uF, 50 V, monolithic R35 1.2k, .25 W, 10 % 02 2N404
C30 .1 uF, 50 V, monolith ic R36 1.2k, .25 W, 10 % 03 2N404
C3' .1 uF, 50 V, monolithic R37 1.5k, .25 W, 10 % 04 2N404
C32 .1 uF, 50 V, monolithic R38 4.7k, .25 W, 10 % 05 2N1605
C33 .1 uF, 50 V, monolithic R3. 27, .25 W, 10% 06 2N1671A
C34 .1 uF, 50 V, monolithic R40 220k, .25 W, 10 % 07 2N1671A
C35 .1 uF, 50 V, monolithic R41 220k, .25 W, 10 % OB 2Nl 131
C38 .1 uF, 50 V, monolithic R42 8.2k, .25 W, 10 % O. 2N3819
CR' lN816 R43 470, .25 W, 10 % 0'0 2N2270
CR2 lN816 R44 2.2k, .25 W, 10% 011 2Nl605
CR3 1N459A R45 120k, .25 W, 10 % 012 2N3134
CR4 1N459A R46 18k, .25 W, 10 % 0'3 2N404
CR5 1N459A R47 470, .25 W, 10 % 0'4 2N2270
C R6 lN816 R4B 1.5k, .25 W, 10 % 0'5 2N2270
CR7 lN816 R4. 4.7k, .25 W, 10 % 01. 2N404
CRB lN816 R50 470, .25 W, 10% 017 2N404
C R9 1N816 R51 10k, .25 W, 10 % O'B 2N3440
C R10 1N2484 R52 10k, t o-tern preci si on pot U1 -5 MC1458 o p am p
CAll lN2484 panel mount Kl -2 12 V d e reed relays
CA12 lN914 R53 10k, 1%, .25 W 51 DPDT toggle
CA13 1N914 R54 20k, 1 %, .25 W 52 t -oore. a-oost ttcn rotary
C R14 lN2484 R55 10k, 1 %, .25 W

5 3 t -pcre, t-pcettton ceram-R, 47k , .25 W, 10 % R58 10k, 1% .25 W
tc rota ry

R2 50k pot R57 10k, 1% , .25 W
R3 15k, .25 W, 10 % R5B 5k, 1%, .25W Ml 0·50 uA S impso n meter

R4 8.2k, .25 W, 10 % R59 10k, 1%, .25 W model 1212

R5 8.2k, .25 W, 10% ROO 10k, 1%, .25 W M2 0-20 mA or 50 uA with
R6 820, .25 W, 10 % RB' 9.09k, 1%, .25 W s hunt, 5k Int. re s is tance

t ime o n the picture, I get
exce lle nt results.

Now for the moment
yo u have been waiting for:
Switch S2 to the te st mode.
If you have the te st-pattern
ge ne ra to r working prop
erly, set its output level
pot to give the same age
level on M1 you normally
see in real time. This will

protect the a gc c irc u it
fr om acc identa l satura
tion. Now, switch on the
lamp, s ta rt your drum
recorder, and make a test
photo . If everything is fine ,
you should see 12 very nice
ste ps from black to white .

A final note here : Since
this article has only dealt
with the el ectronics in the

v id e o proce ssing, it is
assumed that you already
have a facsimile machine. I
fe el that the Weather
Sate/fite Handbook a nd ar
ticles appearing in 73
Magazine sho u ld be ex
plored before attempting
construction of a sate lli te
facsimile recorder . Iwill be
more than happy to share

some of my autom atic pic
ture phasing c ircuits and
phased locked hori zontal
sync circuits with anyone
interested in a uto mat ing
their drum-type facsimile
ma chine. For any help o r
reque sts for addit ional in
formation, please e nc lose
an SASE to speed the
return .•
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• Is Our Number 1 Line At
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TO SERVE YOU BETTER 3 LoeArlONS

Cohoon Amateur upplV
SOUTH

Hwy, 475 Trenton, Kentucky 42286

502·886·4534

Cohoon Amateur upplV
NORTH

Box 4073 Austintown, Ohio 44515

216·538·3424

Cohoon Amateur upplV
WEST COAST OUTLET

728 Juniper lompoc VAFB, CA, 93437

805·734·4693
1. Full Repair Service
2. Sub-Oealers Welcome
3. Good Prices

4, Ship UPS The Same Day

5. All Used Gear

Has A 90 Day Warranty.

Also Stocking:
KENWOOD KANTRONICS
TEN·TEC ATLAS
TEMPOC DENTRON
WILSON CUSHCRAFT
INFO·TECH

Write lor used equipment shee's and dealer l"'lul"".



209 Mystic Avenue
Medford MA 02155
(617) 395-8280
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PANAV ISE o ff . n e variety of
l nt. ro;hangeable work hold ing
h.ads. bases end eccessortes for
......V Im aglne bl . funo;tlon. But.
just bec;euoe it's small. doesn't
mesn you can't use PANAVISE
for some pretty rugged work.. It's
e vi•• a verv ereftsman deserves.
MOOEL 300
O ri g ina l Base
Designed for all normal perm..
nern inuallations. Three lugs
SQeo;eod 1 20 degr.es apar t provide
m.ximum mounting stability.
Overall height: 3- 13/16" (97
mml. 8... diamet.r : 5" 11 2 7
mml.
MODEL 303
Orig inal Vise Head
Wide 2 ~" l6 3 mm) jaws open to
2%" (57 mm). Head Is p r9S$ure
diee:au aluminum alloy. w ith ste,,1
a nd !:>ren In. .... t s. Ha m mertone
gr a y /gr een f in ish. R e pl a cea b le
nylon jaws. Pac ka ge includes bo th
Models 300 & 303 fo r $21 .95.

Card ex pirat ion date _
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P A NAVIS e
It's lik. no other too l vou've ever
used. Its head rOUtes e fu ll 360
degrees _ end t ilts 18 0 degrees
fr om v.r tio;el to h or i l o nte!. Imag
ine ho w tha t kind of versati lity
sim plifi es wor k proo;ed ur es. just
one convenien t k no b lo o; ks work
in env desired positio n .

Name Call _

City State _

Add ress _

Order : _

__ 0 Check encl osed 0 Visa 0 Master Charge 0 America n Express __

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
Credit card # _
Signature _

,

~'," "M,---

I

._". U-.J19

VISA

--- - - - - - -

.... ,, - '... ... ...' _ n... ... ... -.__.... ...
~_~,VI

~ro
~ ....:...! ".. -

GIANT FLEA MARKET!
THOUSANDS OF SSSS IN PRIZES!

Don't Miss The N.E. ARRL Convention
Oct. 14th-15th

At The Beautiful Sheraton Boxborough
Boxborough) Mass.

T utu R.d io Eleetronio;s _ (6171395-8280
TC -1

slinky

el ectrically 1rTl811 80175, 40
o mate. antenna operates at
leogth from 24 to 70 ft . • no
a b alun or tr lln, m atc h needed
Jr table - erects 8. stores in
J tll' • small enough to f i t in
, or ap t . • fu ll lega l power .

SWR over c om p le t e 80/75,
&. 20 meter band• • much
IT atmospherlo; noi se p;o;k-up

a v8rtio;el & ....eds no radials
t in cl. e p ro o f sp ec; la llv·m a d e
die. bV 4" long coils . o;on·
ng 335 ft. of rediat,ng c o n
'o r. belun. 50 h . RG58/U
:. PL259 o;on n.ctor. nvton
, & menual.

IKV! 543. 95 Kit A LOT 01...........
L1TT LE _ ce N_ S1 ,n_ yl!!)d ll>Ol. '

Mlio::.. I""'; ", • ..". .... t<>Od
1•• 1/ IO .............' l'I lo n ll'

a. ASTATIC
l' MICROPHONES

___ _ ...__a- -----~ - .',..'- " - , --
n ... . '"'_0._

_ _V", __.•._ ...
,._ _.- ""-, ,,_.... ._. - _ -.,_."_.. -, .."-'.._ ...--. _ ...... ,-. c.._ .. __ '..

. u o~c. ,..... _ ,~ , _,H.~_ ..." -.M" .... .. ..". -T"C _ ". "". , " ..". _",,· _ " . T.m.. " ..
." - ItO " , • • ••_. "'oK. ....

rs FOB Medford MA.
res id e n ts add 5% sates

umum $3.00 for
>p ing & h andl ing
ALL ORDERS.



$249.9

M~ Mil II $215
(.tfh 11.1,,", $315

..
I"!;{,,,,,

. -
~ .'-- ...

Ready to go!

""_ Bul.~v. _·r. sllll ..... .,..'-<1
_ ..-1 ad...."'.,;! - our OF-I . T
sands .ra .Ir~.,. In IIW Impro
Yaesu. Keo__• Dr.k• • 5w.n. A
Tempo. COl li...., .IC. .-s .... In m;"
10 AN Y rog . PIuOS 1" 10 pI'lOnR lack. Dr
a ~_..w,'" I w.".or pI'Oiles.
Its secrells an p cluslw ..intinile'ly~
able" cnca<Md "",,,'I. You can ....,.,
quency _ "'"' ENTIRE _io r~
2SO 10 2500 HI _ In .11 -'lions. \
M'l«li...11y «1:1 or mor• . I....~n"y l.
on sl_'" or Oftllml,. responsel P I
CW or _ .....i'" 50 HI 1>1<.
...ariabi. 10 2000 HI . Imagine """"I
NARROWEST CW FILTER MAOE
dolOORM I Relecl_lslles. ca";en
wi'" _ ..-1 flex'b1. NOTCH YO
_rd. WIdR or III'row. oep", 10 10
C_ w,'" 5SB h l...nd spl.ller In L
PASS . Sleep .klrts in all posiliOns ..
your rigs skirts .

200 (20,000 Ohm. p ar Volt) .
AC VO LT S ; Q.3- 12.60-30Q. 1.
(5,000 Ohm. PIlf Volt).
QHMS: Q.20k-200k·2m n -:<
H (200 Ohm ce n t er 0I;81e o n
re ngo ).
DC MICR OAMPERES ; ().6OC
250 mV.
DC MILLIAMPER ES ; ().l)-.6().1
at 250 mV
ACCURACY ; :1:3% DC; ±4" .
(full ""ale}.
SCALE LENGTH : 2·1 /8" .
METER : S el f. shielded; di
o ver load pr otected; sPring eee
jewels .
CASE : Molded. black. high
pact ther moplastic w ith •
latch c o ver for 8CCfl. to benl
and fu.e, 2 .3 /4" w x 1·5116"
4-1 /4"h .
BATTERIE S: l<IEDA 15V
(11. l %V 9 10 F Ill : Comp
w ith 42" IMdt . a ll igat or d
baneri" and inuru ction m an
ShPIJ. Wt. 2 Ibl.
MODEL 3 10 Cat. No. 3 0 1BS5::

-
.~"·.oo

1199.50
249.50

•
•

• o.lS.000lroq, ihll,..~,

• kIM IllI CIulI_1I1.3 $eQototI

• S..... WwlIIef.....,.. .. """"" ScM!NIwn

EXPERIENCE the Ultimate
in Scanners

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .... _ ..u ...u~" "~""M

AUTOPATCH

'1I'r TRIPLETT

~td?2Nead
QF-l Active Filter

FerCW&SS.

$59.00

AUTE K p_"" ",. ACTIVE AUDIO
FILTER wa .,. beck In 1912. TcoaV. their

MB II proYldn:
· Consta nl SWR mon 'IOf'"ll • Prectsoon ' urn"" o lflnalll/Tlp .· HarmonIC suppressi
· Rer;eIYll'f ,"pul ,mp«la" te-mat<;h'"ll . • Muomum _ tra nSlet to atllenna · 0
lo"UOU5 r requen<;~ <;o . e ' l ge 1.6 to 30 MHz · P'K I" o n lun ,ng 01 I ny w" a
wavelangth Of 1of'ger, wIth SYffl 0 1 1 1,

IIlB II te.lu.."
· Fines t q ua lify. mad. ,n·USA com ponents, " Large . prec;15Ion. H 'y·lo ·.aad d ,als ...
360 readout · Opho na l 3000 w.tt Balu" tor "",n Ia. d antennas

. O rop- res ista n t. hand- . iza V·O-M
with high. impact thermoplaUic
case,

. 20 ,000 O h m s p er volt DC a nd
5.000 O h ms per VOlt AC; d iode
o ...erload Pt'otsction ""im tus-ed
Rx1 0hmsrenge.

• Single range .wi td'l ; di.ar;t
reading AC Amp range to fac ili
t a te c lamp-on AC Ammeter......

RANGES
DC VO LT S ; (). 3 · 12.f50·300, 1.

...

....... .~--......-

,......
" • . "oc..--

NODEL 102

""" , ""00._ "-"
~-'"''...... ..... ""..
0...,... 0,.,.."••

Tutu Radio Electronics. 16 171 395-8280
TC·2
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• Automatically dials with 1 or 2 bullOOS
- Exclusive MOS Microprocessor
• Automatic Push-to-talk
- Programmable tone duration
• Programmable t ime eetween tones

• High quality tactile Key-Pad

• Buill In speaker
- Program RAM memory with Key-Pad

(10 numbers in less lhan a minute)

- Opllonal ROM adds 8 pefmanenl numbers

- Oystal controlled
• Mates with vir1uaUy all amaleur FM

transceivers

-
..---
.. _.....

._-
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MODEL103R
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..0<: .. ...... ~_ ,,,...--.... ....,.,• . 0...
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THQMSQN ·CSF MODEL NET PRICE

~~,~~
".. 119.95 "'" "'U5
>0, 12".95 rc.... nU5

'" ... se ''''''" ...ss
ElECTRONI~

,,'R "''' 'lOR $1"1I,1l5 ~" \~"IflJ

-.: ,,- ~_..._",-"
........ s, ........, ...<-,-, ~

Model A[}.1 $129.95

....., ._-_ -
_ 0.----
MODEL 107
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A DVA NCED ELECTRONIC
APPLICATIONS. INC.

The AUTO DIALER that really works!
- you get 18 numbers from a 1-2 punch
.for making Quick and Safe Auto-Patch Calls
-with Key-Pad Programmable Memory

Check These Features:

,..".. ~.........
""-_ .n hOC '" ' "''''',-,-- ..~. .. ~.-- ,~.-. . ~. -."-- ..-<-_c ._e--._ "......:-_._. " .....--- ".0:- ", .~ , .,_ . ,..__ .....
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DRAKE
TR 7 TRANSCE IVER

D rake R -4C
S olid S tale Une a r p e.meability
tun ed V FO wi th 1 kHz di.1 d iv i
sions. G••r d r illen dual ci rcu la r
d ia ls . H igh mechan ical• • lec trica l
and lemperature stab il ity . Covers
ham bandS w ith Cr y s tal l fur_
nished. Covers all of 80, 4 0 . 20
and 15 m.ters, and 28. 5 ·29.0
M Hz of 10 manws.

Co".s 16 0 m ele r S with ecCfi·
..o rv c .yna l. In addition to Ihe
ham bands. tunes a n y fiftee n 500
kHZ . ang . s betwe en 1 .5 a nd 3 0
MHz , 5 ,0 t o 6 .0 MHZ n ot reco m
mended . Ca n b e used f o r MAR S .
WW V. CB, Ma. ine and S hor twalle
broad c a sts.

Drake TV-3300- LP M odel 16 0 8
1000 watts max. below 3 0 MHz.
Attenuation better than 80 dB
above 4 1 MHz. Helps TV I. f intor
ferene., as well as T V fr on t-end
problems.

DRAKE T V -42-LP Mod. 1 N o .
1 60 5 is • four sect ion flI t .r da
signed w ith 43 .2 MHz c u t-O f f .nd
e x tre m e lv high a ttenuation in aU
T V e h.nnels fo r transmltten
opereting a t 30 MHl and lower.
Ratad 1 00 watts input.

DRAKE T V_5 20G-LP Mod el N o .
1609. 2 00 WII tts t o 5 2 MHz. Id .a1
f or Ii " m.ters. For o p • •• t ion
t..low si x ma1.... usa T V-33OQ.LP
or TV-42.LP.

5 .00

' 00

699.00
7 4.00
52.00
52.00
52.00
52.00
52.0 0

886.00

186.00

15 6 .0 0
' • .00
7 4.0 0
49.00
4 9 .00
49.00
.9.00

699.00

1072.00
38.00

LINEAR AMPLIFIER
Modal l ·4B

a ll. with coi l co.d . nd c o n n ec
tor . FullV wired a nd rea d y for
1.1 1 03.

_ H ig h accur ac y IC ton e gen e r
a tor. n o fr eq uency adjustmenn.

• Hi 9 h rel iab ility Oigl tran@ k e y · '- .L _
board . r

• Power f o r ton••n coder ob
I. inad from transc.ive r thro ugh
m lCl"opho ne c.bl• . No battery
.equired. Low cu...nt d ra in .

- Low o u t PU t i n~.nc. a llows
u se wi th almost . 11 tr.nscei".rs.

- Four Pin microphone plug: d i
• • ctly connects to Drak.
TR·33C w ilhout .ny modif ica
tion in tran sce iller . Compati ble
with a ll p .8IIlous D ra k e and 1 _
other 2 m e i e r un its wi th m inor
m o d if icat ions .

• T o nIl 18lle ' ad ju sta ble.
• Hang- u p hook s u ppli lld.

rAA NS""ITTERS
r. x c A.... I... HF Tr.n....i._ 160-10rnM.rS

~ TM·J

~AM·1

T R-1/0 A· 1
",, 1.1,,·1

DA-1

COMMUNICATIONS RECE IVERS AND ACCESSOR i eS
OSR-' VLF _HF Dlgil.1 Synth.izad Communications $ 3200 .0 0

Laboratory R.oai" ... SSB. AM. CW. RTT Y.".Ro4C A"",t..r HF Rae.i~ 160-10 rn......
4.-NB Noise Blank. for R4C
FL·2!iO Acc-.ory I.F . F ilt.
FL·500 Acc_o.y I.F . Fill.
F L- 1500 Acc...,.-yLF .Filt.
F L- 4000 Accessory I.F . F ill.
F L-6000 Ace...., ry I.F . Fill.
TR A NS CE IVER S AND ACCESSO RIES
TR-1 HF Tra nsc . iv... 160-1 0 rn M. ....

AnalOll Dial R. ado u l
Dillita l R.... dout/G en. Co" . Board
Alia",," co n t in uo u s receive f rom 1. 5--30 MH z
Abov. unin. faclo ry i....l al l. d D R· 7
Range Pr Oll.e rn Bo.d for T R· 7 end TR-71DR .7
AlloWi rae. lII. 0- 1.5 MHz . nd u ...sceiv. or
r aeeiv. 1. 5-30 MHz. Accommode.s"ny 8 500
kHz ."n~. Must ba uMd with .ith. RRM-7
''''''51••aeeiv. modul. or RTM-? r.nll. tra nsc. i....
module. Uo. ona mod. P. 500 kHz ' . "9e.
Modules • • c uSlO..- ~DIIrammabl•• instruc ti on l
provided. Proof o f lie...... naceo_y fa. RTM·7 .
c o n IK I ..I.. dept.
Range Rae...... Module - p lull" in 10 Au,,-7.
Cuslom. Progr.........bl. in any sao k Hz rang.
0-30 MHz.
Ranlle tran le. iv . rnodul a - p lUIlS in to Au x·7.
Custom. P.ollr.rnrna ble in .n y SOO kHz , .nll.
fro m 1. S-30 MHz a"cepI26-28 1104 Hz. S and
proo f Of Iic.., ...
!'lamot. VFO fa. T R· 7
F.n for T R-1 o r PS7
Noi •• Blank. for TR-7
Crystal li lt•• 300 Hz
C.ystal Iii I., SOO Hz
C.ystal UI• • 1800 Hz
Crystal filt • • 6000 Hz

~V·J

' A- 7
.~,

u .ace
l L· 500
lL-l800
l L-6000

Drake TV-7 5- H P
Mcldel No. 1 610. F o r 75 oh m T V
c oa"lal cable ; T V t ype c o n nectors
installed
L OW PA S S FILTER S F OR
TRANSMITTER S n eve f our pi

rake T V·300-H P I~ ~
~~~~a~o. 1603. F or 300 ohm ~~e

TRANS CEI V E RS A ND A CC ES SORIES
TR 33C 2-...... F M ... ....,...... 12 c!>anna l POItabl. 229.95
'-'1'-'11(-33 Mobila/Dash/D.k Mount for TR33C 12 .9 5
UM I(-3 R.......t...u nk kil for UV·3 system 69.95
UV-3 '" 595.00
UV-3 1"-220 695.00
UV_3 1"-440 &95.00
UV_3 1"-220-440 795.00
UV·3E , .. ....:l0. Euro pean model 695.00
• Prices abo... Inc lud . fac tory instaU.. rnodules for bancn as IOs_ .
F K IO.y install" " add-on " 220 or 440 rn odules. {Modu les not 11 5 .00
..,,1 to field l.
POWER S UPP LI ES
AC4 110/ 2 20V POW'" lup p ly for 4 l in. tran ..... itt... 150.0 0

a nd ...n ll;ei va..
PS-3 AC Sup p ly 1120/2. 0 v. A. C.1 f a • • ny UV·3 89.95

Model
OC4 1 2 VDC po_r supply for 4 lin....n l rn lt _ s. 18 0 .0 0

lJ'.noc.i_s. & flae . v ...s
PS- 7 1 201240 V A.C. su pply f a. TR· J 16 6 .00
MAJOR ACCESSOR IES & '-'IISCE L LANEOUS
L4B Lin_ Amplif. w ith Po_ Supply & Tubas 995.00
MN4C Anlllnn. M.u:hin9 NalWOrk . 16 0-1 0 rn.u.., 16 5. 00

250 _Its
MN-1 Ani..... M"1<:hi09 N.twO.k . 160-10 rn••rl . 16 5 .0 0

250_ttL
MN2000 Anlann" M.tch i"9 N.twOr k. 2000 _tt... 250.00
8- 10 00 4 "" Balun Desi{lf1ad l or 1.1'" wilh M N4C/MN·J 2• .95
MS-4 M.t1: hi n ll Spea k'" f or 4 lina 33.00
MS-7 Matc hi n g S p.... k. for 7 lina 33.00
W·4 HF RF Wenmel... 1.B 10 54 MHz 2001200 0 wetts 79.00
WH·7 HF RF Wattrnel.r 1.8 10 54 MHz 20 /2 00/200 0 wett1 89.00
1 52 5 EM Enco d ... Microphon. w/p lu g for TR3 3 C1UV-3 4 9 .9 5
1 079 Vi n y l ease fo r T R 3 3 C 9.95
HI GH PASS F ILTER S
T V 300HP High P•• Fill for 300 o h m twin l-.d 10.60
TV75HP Hillh P•• F ill f a. 15 ohm TV coax. ty pe F 1 3 .2 5
LOW PASS F ILTE RS F OR TRANSM ITTERS
TV42LP For tr.nsmitti09 below 3 0 MHz. 100 w.n 1._6 0

conlinuousl50 ohmolSO ·239 connaetorl
TV3300LP 1000 w.nsconlinuous to 30 MH z w;lh lh.p 26,60

c u toff abo". M Hz/50 oh..-.JSO-239 co nnae ton.
TV5200LP 100 _111 con ti,",ou" on 6 mater .....t_ band 2&.60

T u f ts Radio E le ct ro n iCS _ 1617) 3 9 5 -8280
TC·3

R A KE T VI FILTER S
tgh P aM F il ter s for T V se ts
'ovidil more than 40 d B attenu~
on et 52 MHz and 10 _ . P r otec::t
Ie TV 18t t ram amat....r trans
-i tt... 6-160 mat .s.

usb·Button Encoding Mike
' ra ke 1525 EM. m ic rophone w ith
) n e encoder and connector f o r
R-33C. TR- 22. TR.22C. ML-2 _
Microphone and e u to·patch en
coder in linill e convenient p a ck-

rouch-n-1I0 with
)RAKE 1525EM
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Motorola HT 220 Crystals
C R YSTA LS IN STOCK In Stock!

Standard . Ic om • Hea t hkit . Ken . Clegg . Regency . Wilson. VH I
Eng • Drake . A nd Others!

LI FETIME G UA R A NT EE!
NOW ONLY $7 .00 A PAIR1

_....__..._...
= ....----_..-...._.......__._, "
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• WMJOOO PEAK -READING
WATTMETER . Rea dS RM S
pow.... then with the flick o f e
Switch. true Peak powe, o f you r
l ing le- sideband lignal. That' s what
counts o n SSB. $B1.95

It for trOublelihooting, toe.
$14.95

• WM1500 HIGH-ACCURACY
1~L1NE WATTMETER. 10 % f ull
sca le accuracv on 5. 50. 500 and
'SOO watt scales. 2 to 30 MHI.
Forwerd and reflected power. U..

._--SMrAIfI•
ELECTRONICS

3!i06-S649.95
· .., _ pu __...,_ 0< _ _,*
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NEW TRANSCEIVERS

THESE WATnIlETER S TELL
YOU WHArs GOING ON.
With o ne of these in- line watt
met9rs you'" know If you 're get
t ing it all together ell the t ime.
Need high accuracy1 High power
handling? Peak power readi ngs?
For w hatever pu rpose we've got
the wenmeter for y ou.

• WM2 0 00 IN -LIN E WATT
METER WITH M USCLE. Sc"les
to 2000 wens. N_ flet·resPOns.e
d irection"l coup' . f or m a xim um
e<;l; ureey. $69.95.

SWAN METERS

Tutts Redio Electronics . 1617 ) 395-8280
TC"

OUR NEW M·34 EXPANDABLE
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The HAM II I sen; new levels of
performance . Snap a ct ion
s..... it c h ed wedge br" ke and r o t e 
t ional controls brings pinpo int
eccv recv t o la rg e di rectional "r ·
r a y s POp u l" r in c om mu nic"t;ons.
A n ew rooter provides pra-b r" ke
a ction to assist in slowi ng down
rol a tion,,1 mass, and the n .....
t hicker wedge b r a ke oHers t ....
stronger lock· in phase a ction . T o
take f u ll advantage of th is new
design, the HAM III is dasigned
fOf in-tower mounting. A new
optional he.vy dutY lower mast
adaPtor i. l!IVai labla when tha
HA M III is t o be mast mounted
wi th smaller arrays. A stainl ess
steel spur gaar s y s tem mul ti p li es
t he torqu a in to th e d ua l r 8ce 9 8
ball b e ar in g supp o r t asse mb ly
8S$ur in g y ....s of tro u b le tree p e r
form"nce. Price: $ 139.00.

HAMm

into a new slaal r ing gear for tota l
rali"bili ty. T r ip le r ac e , 13 8 b aH
be" ri "!l "ssembly c"rries dead
w eigh t a nd m ein t airvs h o ri z onta l
stability .
An optional heavy dutY low..r
mast acec tor is a v ai lable f or Iig hl'
e r loadS w ith mast mounting.
Pr ice : $259.00

deluxe regulated R series
co nvert 12'0 • • c. 6 0 Hz 10 13,8 . dc :!: 0.5 . de

The VISTA senesol regJla!ed models lSol troe rqleSI~
'Y. ulIllzw1g lne latest n rtBgrafe(l DrCUIIIC) ted.~.

deSlgl1ed b long lite ;n:l $I4leflCO' pe<b'mar"c:e -. ........
free .~ regt "a1'9'd~ 0l.fPI,f "'OlIage the stanlf.
....:l at i.e'1I'W$lry

--

Two NEW Rotors
from Comell-Dubilier

TJUL TWISTER"'"

/

C~E

..-.
. ,STA ,.) ....... _, ~ _ po .., ....
~ , , .._ .. Ul "N..,. $33.lI!I
3 ' , , w •..o """"'.

.ISTA .... 1 .......... _
<OuI<I·'~_. Ul_ <aM..,. S29.lI!I
3' . .. . ~.... '>O onc-..

.IS'A '." • .• __ .......
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VISTA " " , _ _ = ... ,,__
--~"..._-'-"- _ _ ",..._ . ...."'. ,....eo ........

"' ''.1S''' 'RCl . ," _ ......_ •.•~_._""'_ _ c · ___

III .........."'• • " ...., • • ' ," .6' ,"',eo ........
$9.l ,95

.'ST' U" , · , ....P.....,.....-.., 10 .............
CW"'" ,""0 " <MNo ""'" .....,
"'-_ ', ' -'w. lIO ""'....

, 103 95•os,....... 10 ... _..._------- - uo. __ ",... ...... '_ .'1·.0_
$1311.95-,....... --'''. .---

--~-= -'-"- __ .-.-...... ' ." .0 ...--
S1&o& 96

• F or the New Super
Communic8t ions An tennos

• New Thickwell Cas ting
• Ne w SttllIl Ring G ear
• New Metal Pinion GeM
• New Motor P,eb rake
• New Sup e. Wedge Brake
• New L Ee Oe Control Box
• Safe 2 6 Volt O p er ation
D esig ned f or the ne_n of the
k ing-size c ommu nic8 ti o ¥ "num
nas, the TA IL TWISTER M is tha
u ltimate in antenna rotationtl
devices. Tha TA IL TWISTER T
stlOl"ts with a d eluxe conlrol box
f a"turin g s nap ee t tcn co n tro ls f or
b ra ka and directio nal c on trols ;
L.E.D. indi c"lors sign,,1 rota t io n
and brake oceeatton, ..... hile Ihe
il lum inated meter pr o v ides direc
t ion reado ut. Th is na w c o n t ro l
box coupl es to the newest bell
rOtor . Usi n g the t im. tested b.n
rot<Y,jr inciple , the TAL LTWIST_
ER isa brandnewdesognwith
th k:kwall c as lings a nd s ix bolt
a ssembly . A brand n ...... motor
w ith p rebrake ac t io n brings tha
a ntenna system to a n easy stop,
w hila t h a massive squ"r e fro nt
brake wedga lo c ks t h a assembl y in
place. A new slainiess steal spur
gear system provides fi nal dr i\1'8

CAUl CQ WHIt E I'OU .ftAII'!

AI , DTM , ,• • " " . ,,110'1• •, . 10

ONl "f $9 9 .$ 0

AUTEK RESEARCH

MODEL MK-l

The only
completely
free-standing.
telescoping,
breakover tower
you can buy.

" lU I A GIU.T AUTOM ATIC IUU.
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PROGRAMMABLE CMOS KEYER
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BPH25G

2 5A G·4 - (top sec t ion, upper e",
terminates in 1 1" flot pl.te fo
mounting T B-2 Or TB,3 thrus
bear ing ) - $55.00
3 /8" T BE&J - (tur nbuc klef 3/8'
>( 6 " 6 .000 Ib .. u ltima te streng th
- $8,4 5 each.
3 /1 6" CCM - c.b le clamps _ 45

••
1/4" TH - thimbles - 30d e•.
l I Z ' TBE&J _ (W' x 12 " turr
bucklel; 1 1.000 Ibs. ultimat
stumgthl- $ 14.35 eecn .
3 / 16" EHS - GuV wir e:

250" $ 21. 50
50CY - $55.00

1000' - $110,00
GAC-25-3 _ concrete g uV ench,
- $ 16.65eiOCh

EN GINEERING FEATURES
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SDB25G
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""' .. t,
• :1 h

3.>:1 .. h .M,_
. ' 1.S ...

'Sh.
II.' ..

H h ..... ","_
I• .S',""

'0.' ..
'0 "fl".... ., "

. .•3 II"
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WP25G

_C"ICA' _ _ ..

"'"'c oc _._, .._,E_,
T".n; ... " """'.... ;"""" ' ''''''' ......
"" 04 L_" 1IO "'H....... '

..C' F'CATOOhS ~ ...
"'I CH "'... _-,-• .,..a E_,
T_A ....._ _..-
........_ .. 100 __.

....C.. ICU'OHS ~ ..~
"'.C...... IC.... _-,"-'t_A_...._-_ ..._._...--

S H ELF
rotor) -

BEA RING _ $58 . 3 5
WP25G WOR K PLATFORM
$24.60
Sid e Arm
SA 2 5 G· 2 24 - $45.70
SA 2 5 G· 5 24 - $45.70
2 4" SlOE ARM
SA B 2 5 G_2 _ $28.90
S I D E ARM BRACKET - $28,90
SA25G-67 67" SI D E A RM
$ 45.70
UHF25G SID E ARM MOUNT
(for UH F & F M antenna) - $6.65
B PC25G " C O N C R ET E BASE
PLATE _ $29.60
250 ( 1 0' sTJa igh t section of
tower) - $49.50
25AG-3 _ (t o p sect ion 2%" t u be
tvpe; 2" m ost fit'S sn ug l V inside)
_ $55.00

(NOT UPS SHIPPABLE)
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....' ._ I .... .....,. _0 '" 55._.. 6 _. so to .,"''''., ....... ,.. ... , .
"" SO_
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........ G ...

6 and 2 meter
Stinger A 12-S68.60
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VHF/UHF Antennas
10 meter
Slinger A 1I1-4-S57.15
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T uf ts Rad io Electronics -1617) 3 9 5 ·8 2 8 0
TC"

AS25G ACCESSO RY
(for mounting Hem.M
$B.35
GA25G GUY ASSEMBLY w i th
torquebers - $15.85
GB250 GUY BRACKET O N L Y
....i thou t torque b.rs - $10.00
Adiu..t.ble HoUM Bra<:ken
HB25AG 0-1 5" _ $14.15
H B 2 5 BG 0 ·24" $11.50
H 8 2 5 CG 0-36" _ $20.85
Eeve BrllC kets
E B2515G 15" - $8.35
EB2524G 24" - $9.15
EB25250 UNIVERSAL EAVE
BRACKET _ $ 10.00
T8-2 THRUST BEARING
$41.l55
T8-3 HEAVY DUTY THRUST

ROUN ~~.~~~ 8100 & ACCESSORIES•
TB-2

...
"

....C..OCATIO/d _ A 1 11_

" fC"""'<:••_
Doom L..., ,,
l onoo" f_, ..
• u, _ .
.... ....... 1 "'N
..... l_ ....._.

SB25G 3' 4" SHORT BASE sec
tion fo r co ncre t e - $ 17.90
SBh25G ' 3'4 " H INGED SHORT
BASE Metion for concrete
$29.15
HGB25G' 3" HINGED GR O UND
BASE IUH w ithout concr"e' 
$58.35
SOB25G' SING LE ORI VE·IN
BASE _ $25.00
B P H25G ' H I N G E D BASE
PLATE for concr ete _ $50.00
FR25G ' F LAT ROOF MOUNT
- $34. 10
PR25G ' PEAK ROOF MOUNT _
26.25
· Not e : Towers mounted on these
beses must be brecketed or guved.
RP25G ROTOR POST - $4.40

nfCTRC"" _, __OC..~
,,"",.......- ,
... ,s W,R 1."......, _
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2 29.0 0

39 9 .0 0

299.00

25.00

3 0.00

299.00

16.00
13 _0 0
39.50

79 _0 0

129_00

65_00

699.00

729_00

79 _00

t29 _00

149.00

, ,.

,,.
24 9.0 0

$125.00
4 5 . 00
38.00
21.50
1 7.00

_.1_,_"- • ~ - - -'- • • ~ - -
' ."" •• " • "....... '. •• ' 00 Q" ~.". ... " M no

",..", - •• Q ~ Q

""' ~.." - '.. - ,~ -NI. ..., - ~ ~ ::l: ~_..." - - - --- - - .- - --- -_.- -

MO D E L PLF e m ploys a d u a l
ga te FET pro vid ing noise fig ·
ures o f 1.5 to 3.4 d b. , d e
pending upon the band . The
weak sign a l performance of
mos t receivers as well as ima ge
a n d s p u r io us r ejec non are
grea tly imp roved. Overa ll gain
is in excess of 20 db. Pa nel
contains switching l Mt tra n s
fers the a nte nna di rec tly 10
the rece iver o r to the Preamp.
Model PLF 117V AC, 6 0 Hz.
Wired & T e ste d •• , •• • $ 44.00

-

• 6 TH RU160 METERS
• TWO MODELS AVAILABLE
• REC OMMENDED FOR

RECEIVER USE ONLY
• INCLU DES POWER SUPPLY

.,

• .'.. :.__._- -
- -- p

ALL BAND PREAMPLIFIERS

AT·2OQ

V FO·700s

TR- 8300

TY·502 S

vo x a

TR_ 7500

T Y-506

TR_ 7400A

T S-7005

SP-7 0

T L-92 2

0 1<·520
DS- 1A
V HF /U H F
TS 600

Antlnn. Tun... . I nclu~ an 'anna " o u" .... .
SWR m.,.... " OW" me''' ,an 'en na _itch. 200W
Delu~. 160-t O Un.., A",,,lil_. Z I<W PEP
2 ~ 3 ·SOOZ . u bes. ,ug\lOBd buill in POWII< IUQt>I ,/,
Dig i, a ' Adap.o . 1<,. ( TS-5 20)
DC-DC COnve'ter 10' TS-8 2 0 ITS·5 2OS Se,i ...

EO UIPM ENT
6 M..... All Mod. Tr"n",aiv .., . S SB. CWo F M,
AM. 10 ..... tt:.. Bu il ' in AC/D C p ow",- "UQ p l;'s
:2 M. ,e . All Modoo Tranoc';v... 558. CW , FM.
AM. semi b r"' k-in. CW lide,on• . D i9it.1"..od o u'.
, ece _ I>'" e -..m"
E". ..na l V FD 10< TS -7005. F' a Qu"""" d 'SQf. ...
o n TS-700s_ SPec '" " ' , eq" . nc ,/, "h ec k " ' ...u . e
B O hrns E,,'...-na l Spe..k... Ma tches TS-600 . n d
TS- 7ooS. E ~"elle n ' "&CI u ..nc,/, ' e sP o nse

T R_ 2 200A 2 M..... Po,tabl . T. ..n~liv... , FM. 12 c ha n .... ' "
«6 " " Qt>1iedl; N I C AD ba tt", iel, c h" ,gu. a, I included
2 M. t ,,' S ,/, n th ...ile<l Tra nsc liv.. ' . 25 WaU l , BOO
" ha n n.. I•• 4 MH l , con ' in uo ul tone-coded ' Qu . le h
(oolion )
2 M.. t., FM Tran~liv. ; digit. ' . ... <10" • • one
kno b e h . n ne l selec to. , ,/, stem, 10 wa US o u tput
70 CM F M T,.nsc.n-..... 2 3 "'•• n nels (3 sup"lied l.
10 w.us. b . oadbend ",""i9'"
2 M"•• T..ntverter. 8 waUl ; SS8.nd~
...";I,/, h OOkS up.o 5 2 0 / 8 20 58<,.
6 Met... Transv... t er . 10 _ tis; SSB and CWo
.....il'/' hOOk . up t o 520/820 58<i.

O T H ER ACCESSOR IES
H5-4 I<EN WOOo H....dphO_ set (8 O hm.)
MBol A Mobile b,ac ket 10' T R 2 200 A
MeSO O yn..mic Mic' o ph o na ' o , all I<ENWeOo

sta.ionl IH i/LO Z }
AC Power Sup pl v ; 1 2 V D C . 3.5 A",p s.
ma tehe. TR·8300; bu ,lt -in d io,tal c lOC k
w it " ' i.......
AC P_ Suppl ,/, . 12 VOC . 3 .5 Amps;
matehe. TR-7500. 8 Oh '" W.k... i"" luded
AC Power Su"pl.. : 12 voc e 8 Amps;
<nate"'" T R-74ooA; w e ll .agu,••eel ; Cu"enl
limi. ing
VOX unit ' or TS-700A .. oo T5 600

es-e

MODEL 4 3
E le m e n tl ( T a ble 11 2 ·3 0 M Hz
E le m e n tl (T able 1 ) 25- 1 000 MHz

Carrying Col'" f or Mo d el 43 & 6 • •emen tl
Carr v in" Case f o, 1 2 ele m ents

_woo

Now you can rec.i... the _ .k s i9n a ls with the Ameco PT·2 pr_mplif ier '

Model PT-2 is a eontinuou' t un iog 6 -16 0
mete, Pr.-Amp specif ically desi gned to ' u se
with II t r. nsc ei".r. The P T · 2 combin es t h e
f e a tu re ' of the Willi-know n P T with nll w
soph ist icated c on trol ci rcu i try that p ....m it'S
it t o be .dded t o vi rtuallY any transclliver
with No modific. t ion. No serious h.m Ca n
be w ithout on• . P r ice : $ 6 9 .9 5 ,

AMECO

."

READ R F W ATTS DIR ECTLYI (Specify T y pe Nor S0239 c o n 
nectors ) 0 .45 _ 2 300 MHZ, 1. 1 0 ,0 00 Watts ±5%, lo w insertion VSW R
- 1. 05. U n eq uall ed economy . nd fl ." ib ility . B u y o n ly th••I""',,"tl s )
c over in g your p r.en t freq uency and p o wer n eeds, add e " t r. rang..
. at.... if your requirem.....ts e"pand.

549 .00

49.00

35.0 0
3 5.00
4 5.0 0

30_00

4 9 .00

49_00

739.00

189.0 0

2 5.00

549.00

135.00

2 49_00

Price

1,098.00

91 9.00

17 9 .0 0
149.00

Model CM 1320S

& HEADSETS

PRICE LIST

PROFESSIONAL HEADPHONES

,~
- 1

Model CM 1320

160-tO HF Tnn. c . ;ve r. D ig 'LOI Di.p la ,/, (option)
.pee en p,o celSor . RF .....nuator• • uper n o isa I>h.nk••
D igita l D i. p l" ,/, 10 ' T S-520S . ooul> les as ..
t",qu . n e,/, eQu n ..." ' o o ! Adap. a bl e to TS 520
and 599 se,ies
RamOl. VF o lor TS- 520S 8 u il l in RlT e i' c u it
prov id<Is SUP"< oo i"l1 I Ie . ib ili lY
Ma. ehing E" SQea k... lor TS-520S. 8 O h m s.
Fr&CIuencv response 100-5000 Hz
500 Hz CW Filler 10< T5- 5 2 0

TELEX.

Model eM 1210

160·10 5olod Stat. A ...... t eu , R " .,. iver .
2 .. nd 6 met ... s (o p lio n a l l. sse. ON, AM,
F M T'anoclivu / , plito W01 h T·599D
80- 10 Mel.., A ma .eu , Transmin... So lid
S I<lI. le,cePt ddver ""(lf i" ,, I,1. Semi b rea k -i n ,
"delon e. bu ill in p o w. supply
ex'.",, 1 S peak. 10< 599 se" ... 8 Ohms.
F,eq...""y tap",," , 100-5000 Hz

29A 2 Me' .. COnVIl 1o , R ·5990
69A 6 M Co "" 10< R-599 D
· 599 A F M Fit 10' R-59 9 D
MISCE LLAN ED US

-00 A'I Band COmmunic. tio n. R ec. n- t 70 kH~

. 0 30 MHl - 6 lMnds. AC/DClea i. S:
b uil t ,n sP. a ke'

' '0

e.e,.
O S ER IES
· 5 20 5

"

.,,.
I D Series
i99D

.,.

~ B20

xlel Descrip tion
: eaUIPM E N T 8 20 PACESETTER SE R IES
~ B20S TS820 o..lu~. T,.nsc.i" ... w"" Oi l/ita l O irpla y

(OG _1 ) inotan"d. 1 60 10 m"..., • • I F ,hilt
Deluxi HF T,an...,.i".., 1 6 0 _' 0 mit'''''. RF ",,, ..,,h
p 'oc...or. IF shih . R F ,,_fi,.. f ..edback
O ill".1 F,eqUOlnev D isplay 10 < T S820
Delux. RemOt . V Fa 10. 820 S.,ies. In c ludes its
o wn R IT c ircu it. f requenCy •• dl oul o n tt.n_i_'s
d;g,ta l d_...V
Delux. e x.er",,1~k"' , In dudes .<>d iD fil '."
10< .dcIad " ••lIih'.. o n rec. ive ; :Z .udiD inpu••
S OO Ht ON F ill. 10< TS-8:Z 0

T ufts Radio Electronics . (617) 395-8280
TC·7

The NEW KENWOOD TSS20S tr llnsceNer
· 8 20S now has factory installed dig ital readout . 1 60 lhru 1 0

ner coverage . 200 watts P EP . In tegral I F shift . N oise blan k e r .

) X & P LL circuitry .OA S dia l .IF o ut , A T TY, XVTA capabilities

P hon e pa t c h IN and OUT terminals . RF sceecn p rocessor .

:39&00.

..
' 0-8 20

_. U •• ~"'I!' em. u. ~ "
. , ,, ~,-...__....

,- ~ ,-~ -~ ,-~ -~ -~ -~ ,-~
... lIIIlU 0000< ,-, ·w ·w ~ ·w ·w ~ ·w ·w-,.",_'"''..... " " " " " " "_. .- -- .- .- .- .- .- .--..- " " " "1,_- _.. _.. _.. _..

1._ "
11,,,- .,. .,. ... .,._...- .'. ". ". ".
s-.t.~" ·w ·w ·w ·w-,--.. ""'.,- S 1 0_~ $ 12.25 "'.ro so.ec .".., ..,." ."... "'''
(?\, ~~ r ~

• 0 • Q 'f
• • 1

~Mod.1 C610
(SWL 6101 Model C 1320 Model eM 610 Model C 1210
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..__.
tr:

189.95
164.95
209.95
169.95
154.95
279.95

PA 4·70BC
PA 15-00BC
PA45- 120BC
PA 4-40C
PA 15-35Cl
PA 15-nOCl

Hq>in'~.~
"-.sICn _ ~ poOleclfl<l br YSWJl ,
s hof l and """,loa<l, f ....,... POla"ly
HtQ'I~ .." lOCI.... neal .....~"'g as. u,. s lOo:\g
lie, 'el atH pei'lofmance 8lac~ e_zed
oonla.".,.. . . .o::Iu,"", KLtol e.. 'uooons,
he......... lull 1enV'" tins on
tIoO'" _e'

.........."" "' .'.'M._'_ _ ' • _ .0....., . .....
~~, ......' ...,~,......., .--,
"~- "'",.""'" ._... "" ....• •.~.... M~",~' _..'-' _......... .",,-._
' ''''''10' _ ' '' ' . _~ "" ._
~- ._...

F Ul l ph ase lock I Vn thesi zed (P L l
- A u tomatic , _at... spHt .
se lectable up or down - Tw
b u ilt · in programmab le eh .....n el .
All solid stat" - 800 sel"ctabl
,ece,v" frequencies w ith simple
and +6 0 0 k H z tran sm it f ' ''q u e,
ci ... for each 'eceive c h en ne
Price : $399.00

THE@)~1D)!EU••L£
AEYCO

" . :1\1"" ..HIt...... COILS

& ARMED FOHCES FACI
lTIES - AR OUND T H E WOR l
- F OR OV E R 10 YEARS!
COMPL ET E K IT INot hing e
n eadlld l
- 2 ... . W2VS REYCO KW_·
TRAPS
- 1 "a. W2A U 'BIG SIGNA
BA LUN 1 :1
- 120 Ft. RUGGED # 1~
Strand Copper Wire
_ 2 ea. W2AU S H A T T E R P R O (
END·.u lato..
- IN S T R UC TI O N S
- $4& 2 5

· _.fO.'-'_.- - .""""'~"""-'''''' ,.-._. ._~,_........, - ,' ........"",..." ..",""" .. . .--' ..~~_... .' .... ......_ .,.- ."-"'--._.-- ..._- ._....... '--

E.,.,.y Componen t of This Kit is II
High ly O llfted. Old Lin" UN·
AD I LL A /REYCO PrOduct Time
Tll'Sted b y H AMS, CO MM E R CI A L

TEMPO VHF/O N E PLUS
The Tem po /ONE PL US offers fu ll
25 watt OUtput o r a selec tab le 3
to 1 5 watt low power outpu t.
remote tuning on the mIcro
phone. s ideba n d operation with
the SSB/ONE ada pter. MAR S
o p e r a t ion c apabili ty . 5 kHz
numerica l LEO. and all at a low e r
price th its time tOlSted pred.
c ess o r the Tempo VHF ONE.

The Tempo VHF / One Plus is a
VHF /FM trenscer....r for depend
able commu nicat ion on t h e 2
m et e r amateur band _ F u ll 2
meter coveteae, 144 to 148 M Hz
for both transmit and rece ive -

W2AU/W 2VS - 5 B AND
10/80 M ETER ANTENNA KIT

by UNA DI LLA/ REYCO

THEI : 5U@!,GN,ll
UNADILLA _ ...

WZ..U"" '''LUll ~-

GIVE S YOU OPERATION ON
10-15 _ 20 _40 - SO METER S

(DESIGNED C LOSE LY TO 5
BA ND T R A P DIPOLE PARAM
ET ERS PER A.R.R.L. HAND·
BOOK, HF ANTENNA CHAP
TER 2 1 ' A MULTI BAND TRAP
ANTENNA ' )

Ill" nr. ,'" wil h
OPtio","I AC .upply.
Au.,Iiary VFO. and

Oo"tal o.el.

20 2 5
"CI 2 5

Tuft s Rad io Eleetroni~ _ (6 17) 395-828 0

TC"

20 2.5
"CI 2 5

20 25
40 25

20 2 5
"CI 2.5

DELUll£ PREAMPlI I
IIlI dB " ' dB WIRED

".. ,

I DEAL F OR DESKTOP OR
MOBILE OPERATION
Mea su ring just 5 in . h ig h . 12 in.
wide . 1 2 J.S, In . d eep, and w eigh
ing o n ly 13 pou nds, the Atlas
35Q.-XL off ...s mo.e feetu res, per
formance and v alu e Ihan a ny
o the r transe"i ....' . r"llard le.,. of
sin. on the market tod..y l
- 3 5o. PS match ing AC sup p ly 
$225.00
- D D ·6 X L plu\tin d igita l d ial
r ead o u t _ $229.00
- 30 5 p lug-in aUldlia'y VFO 
$155.00
- 311 plug-in cr y sta l Oscillator 
$135.00
- OM K- XL plug-in mobile mount·
;"11 kit - $65.00

SPECIFICATIONS:
Po""",,, 6 VDC ' 0 18 VDC 112 VDC

recommendedf
SIze: a , Single lIege ' 1". 1%" x 'h"'

b. Double "age' 2"" 1%". %"
MDSFET , FT 0601. 500 MHz . dual-gl l" 1------------- ---- - - - -------

diode protectad MDSFET

2 METER

l:o MET £R

uS'

'"AIKRAFT

$.l1'[l l 11'E

HleH lANa

DATA SIGNAL, INC.

FREQ.
IMHll

\44 t o 148

108 to 144

Z20 to Z2S

225 to lOll

135 to 13'J

146 t o 114

_ .._ '0_..., ,._" _...
l ,, " -....._,,_

) . " _ .......oon

Ideal for Receivers - Converte"

H igh G.. in - low Noise

FEATURES.
e Small.i."
e lnc' ...... se"'itly,t\l 0 1 mOl' ' ee" ,v,,"
• GoId.pate'<l CQppll' shielding
e S'''lI''' Of dooJbl" Itege madill.
e D,ode p'Otecle'<l. d...I-glte'<l FETI

DELUXE RECEIVER PREAMPLIFIERS

The all n e w A tlas 350-X L h as all
the e .citl n g new fea t ures you
w ant, plus sup e rior p e rfor mance
end s elec t ivit y co n trol never
befo re possible Price . $1 195.00
- 10-160 Meters
F ull co verage of all six amateur
b ands in 500 kHz segm er'l U.. Pri
m ary ftequency c on tro l pro v ides
h igh ly stable operat ion. Also
inclu d ed is p rovision for edd ing
up to 10 addit ional SOO kHz
slt!lm ents between 2 to 22 M Hz
by plugging in au . il iary c rystals.
- 3 5 0 WATTS
P.E.P. a nd CW Input.

- Model 350 XL - $ 1 195.00

ATLAS 350-XL
eALL SOLID STATE e360WATTS P.EP . O R CW INPUT
eSSB TRANSCEIVER e ro THROUGH 160 M ETER COVE RAGE
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220
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TER"'NAL INSERTING TOOl.
f o.- ,.sen,,,,, WWT, I . WWT-2, WWT-3 .
_ WWT ,. '''"'''_ ''''0,OOl-O
(1 ,01 """10.. _

eont-n>•.-., ......... , ..... WSlJ.30.
lSOIt.) Ro ll 0 1 .".
~ ..... I-"'.
~(50"""'_l*ueol
01',....... I - b<>I~ end_--

. _~- ---~ ..-- ------ ---_._-_..- .-..._-----_..---_...---_.._-

Model 221

Mod.. 210

0;' ' I,'

.; , ';. -;.
-; . '0- •••
• • •

.._...~.._-_......_--_.._-

.,-

Model
300

8081
alia
oua
DDD

-

- ,"'"
<I ~ (D,6Jmm)~_

<I 3"- W... ,W~

<I Gold~I«l

WIRE CUT ......O sniP TOOL

CU leu,," T..... ~...
' ''' adO< 300 _ 0<0""0< <o",",n., " .,n
<I "'adO< "0 _ ' 0 ' "OunM<lon , on._...... U.,U
• ... adol ~3'D _ en e... .0.. oft_ 'oue" '0"£ _. f ".1,_ ... eon--- "...........' _ n _ <_ "'"_ . _ . _ , _'OueM ,o..~ __ ~.... __
... _ ..... - ' Mo Ll O--_.----.....-....-----'Y H
. _ ~,~ 10. ..." ...... __ '" "0' - '».......-~~I--,ftl>"" I. ..._ ~2' I.'" _"',10 ...._ ... "T220 _ • • ,................

,Q,.-.t5'M'

t-

- _ ....... - <!EEl

--

I ·· ·~· I -~' ...... a.a ., .._~

fo' _0 2 5' (0.83,""') S<I post
•·..ODI FIEO'·_ pwt....

- ...... -., .. ;; C-
_........_.....-

WIR[-WltAPPtttG TOOl

WIRE ,WRAPPING KIT

ROlLS OF WIRE
.....i,.1or "" . ''''' PP''Ill AWG-30
lD2Srnm) U ....R" ..,... SO ft_......
,,'-;Jlot«I,......,~.

•

eom-..- HoIItIl' w,.. T..... WSU,30.
Roll 0 1 ..". R-308 OOSO. (2) I .
DIP.. ( 2) 16 DIP", _HObilI' br<l
HPC8- 1.

.............__ ' .... 30

((I ~l ·__,50_...-1'_.....

~"'"PRE 5TRIPP£D WIRE

CCOVE:R
CRAFT

Tuft, Rad io Electronics - (617) 395 -8280
TC-9

-Our coven a re CU$tgm dn!gw::s:il to protect all
popoJllIr equ ipm ent mOdels . • They are m a de of
rugged high qua lity vinyl lind lire mach i",
5Iitcf>fd for extra strengltl . - T IleY lIOd ThlI I
orofessional lOOk to your s ta tion_ $3.9$.

HH'..,~
.-~..--...

u......

•e,u.o_ I coo ,~

PCCAlllI GUI Df:S

P,C.I . HRMIHAl. STRIPS

. 4 P,n, duol ,.od out ,156- (3 ,%
"''") Contacl Spac;. , . _ll25' (0.6 3
mm)__wropp;", PO"",

""" "-''"'--'.......,_.._--__..._. _ _ .","_' K,"

WlRE.WRAPPlNG KIT

Contoono,.-.,w,., , ..... WSU-30 .. .
_ Dot ; _ \11'0-30-8. m I" DIP..
m 16 DIP .. HotIlIt''''' H-f'IC8. l .
OIP/1C 1.,"1''''' Tool lNS-IU6 .ncl
Di P/it E111' octorTool EX- I

1

.....'·_4__..._ ..
) .._._---_ ...._.__............ ..- .._... ......

I 1_.... "'-, ~
DiP/ it UTRACTOll TOOl

_ •••••",,__. _ .._ _ ........ .-M.

'
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Speak up.
.... ono-. """'" ""' .. r"'l ... ',"

.....M' ..... "om .n. ,._
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ANTENNA TUNER
All band oper. lion (16 00- 10 meters ) ..... itIJ
a ny random lerntth " , w in. 200 watt o u tP Ut
power c apab ili ty - will work with vi rtua ll)
. n y transceiver. Id e Ri l o r portable ur hom.
o~ration. Gre a t for ap art m en ts and h o te
rooms - simp ly ru.n a win' inside, o u t.
Wind ow o r a nyplace .vail.hle. Toroid in
ductor l or smR ll siae: 4-1 /4" '" 2-3 /8" x 3"
Built-in n eon tune--uP indicator. 50·231
connector. Attrac th' .. b ro n <te finishe d en
closu re. O nly $29.95

ssr T_2 ULT RA TUNER
Tunes o ut SWR on arIy coa", l ed an tenna. •
well llS random wires.. Works &reat o n aJ
b ands (160- 10 m e ters ) wi th an y t r8O$(" ,iv,
runniIlll u p to 20 0 w.Us power outp ut.
Incre llSn usable biUldwidth 0 1 an y arItemli
T une s out SWR on mob ile whips fro r
inJIIide your car.
Utp s t o roid ind u c tor and speciallr m a d
cap.citon for son.U sUe: 5'4" x 2'.. ' " 2 ".."
Ru&led, y e t c o mpact. At tra ctive bron z
linished enc lo sure. 50·239 coo: conn ect Ol
are USl"d for transmitter input an d co ... h
. n t en n a l. Co n venient bindtne pos ts Ille p r '
vided for random wire a n d around COl
neeu ons, O nly $49.95

SST T . 3 IMPED A NCE TR ANSF O R ME R
Matches 5 2 o h m coax to th e lower imp...
ance 0 1 a mobile wh ip or vertic al . 1
position swi tch w ith taps spr ..ad between
. nd 52 o h ms. BtoRdband Irom 1-30 MH
Will work with virtually any t ransce iver
300 watt o ut p u t power c.p ab ili t y. SQ.2:
c onnecto rs. T orOid ind u..,to r fo r small si z
2- 3 /4" " 2" X 2-1 14. " A ttra..,tive bron
f inis h . O nly $19.95

HF Verticals 10.80 Meters
. ef f ic ie nt top r ing . fib e rg lass
trap fo rms . ena meled wi re coils
• solid aluminum cap.citon • no
tuning requ ired • f u ll compr_
s ion clamps • o mn idi rect ional
c o ve reg e • reinforced b a se . m ast
or gr o und m o u nt in g . p r e. m ar k ed
sections . eas y assembly . supe.
r ior Quality

3 BAND 20- 15 met e rs/Model
AT V -3 • ...•••.•.• .•. $49.95
4 BAND 4 "20 " 15 · 10 mete r"
MOd e l AT V . 4 •• •.•• •.•. $89.95
5 BAN D 80 "4 0 "20 " 15" 10 met ers
I Mo d e l A T V -5 •• • •••. . $ 109.95
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HF MONOBEAMS
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our _ leu C""' , co n nee lo " .nd

:::~~JAi4" ,is'k'iibui is": :
oim ila. 10 PA I 4411S for no MHI
powe• • mp _ oim i a, 10 I'A 1" 4 11 5
nce~t lOw I nd 4n Mfi • • , •
lOw In _1 40w oUI-2 m l' I m p
lOw in _I"Ow ou l - 2 mt••mp

Tufts Radio ElectroniC$. (6171 395--82BO
TC -14

15 .mp _1 2 voltreglllal ed po wer s llp, 1:_--::
plY w /.._, w jfold·b...k Clln " n l lim u ·
,n, .nd ......,..oIU,e prole<: li..... . . 94.95
same.s .bo¥e -wircd &. lesled.. • 114.95
25 .mp_12 "011 ' ''lUl lled pown sup'
ply w/c....,. w/fold· back ell rre nl limll·
,n, an d ov p, wll h m "ter , • , •• . 154 .9 5
..me .s I bove _ w ire d &. luted. • , 17 11. 9 5

tron,mille ' neller, I wan, 6 mil,
..me as at'ou -w;red &. tesled • ,
Iransmlller e .cile. - I ......n - 2 mUs
..me .s ._e_wired &. Inled. .
Iransmille. eo cil u _ 1"'111- 2 20
MH. . • . . • , • . , • , • . • • . •

18·35 MtI. H.l rec eive , ...ilh 2
pol. 10 .7 MHz <f)$tal fil t••..
urn. a'4b""c -w;nd" l. , t cd .
30-60 MHz,cvr wfl pole 10 .1
MHl ••Yltal rIll... . . . . . .•
..me u .bave -wired" '''''.d
14 0- 110 M H. f eY' w(2 pol.
10.7 MH. cryolal m ler ..•.•
.am. aI .bove _wired &. tcued
2 10·240 101 Hz .en wf2 pol e
10.7 MHz . ryllal fil ler •• .•.
..me II ._._wired" Inled
432 MHc ,<:Y. wfl pok 10.7
MHz cry. tal mi.' •• ••• . •.
lame II .t>""e _....-Jr.d .. ....nd

TIlE WORLD'S \lOST CO~I P LETE LI NE O F VIIF-F\I KITS AI"D EQU I P~IENT

PA I44/H xn .
PAllO/1S xu .
I'A 4H/ IO x n.
I'A I40 / I OW(T
I'A140/l0W{T

rK X50 Ki ,

I'S I5CKit·

PS I 5C W(T.
I'S25M Kil .

I'S 25 M W(T .

I Ke -1
11I l"· 2 .

S 'l N 11 W IT .
S Y r.; 22 0 Ki,

SY N II Kil •.

TRX 1"4 Kil
TIlX12 0 Kif
TRX4J2 Ki,

.......OIOH Kit

..A501lS Kil.

I'A 14411S Kit .

III'TSO Kil . .
III'TSO .
II1'TI44 Kit .

KI'T220 K;I .

RI'H12 xu .

1I 1'T144 W fl
Kl'lnOWrr
III'T4J2Wfl

"AlSO I H Ki l

T X 50 ". ,
TX50W(T . .
TXIUIl Kil .
TXI ....1l W(T
TXnOB xu .

1l.X 28C •• •

RX28CWfT·
ItxsOC" k,l .

RX50CWfT .
RXI4.CKil.

R X1I 4 CWfT
It X220C KIt .

RX220C WfT
RX4)2C Kil .

R X4 31C W{T



11 5.00
444.00
24 9 .00

98.00
1,499.00

PR ICE
99.00
99.00

R M- 2
IC245/SS B
IC 502
Ie- SOL
IC 70 1 AC
IC 701 DC
IC 3PS
1e-3PE

399.00
259.00
98.00

799.0 0
229.0 0
249. 00
335.00

-~_t§ I fOR, ~f; ~ 1'<=000
~. .. e ,_ .k_

-" .....0$ ....ce ",uGM' c• ..c;, ..'_.... 10< ~" I." ......
001'0 " 0 - ~~ ~" "'0'
00. ' 0 ><0 &(lIl'O ,, ~,o ~ ~ " '0' lISf'O'
to ao " 0 lIOiao ' , ~ ,, ~ .,,, t ~ Sim o
1~40 " 0 ,.. ... 001 " 1 w.,
1~40 1+0 <SI'> ,.. ,, ~ ""' I l l w .'
~1'O " 0 ~- .~ WI' n -,
~l'O toO <PI ~- .~ WI' n - ,
"-'O ItO 1'SI_I$I'0 ,,~ W .. - ,
~IO "O l?1 1$1&(l1l'OI ISllO ,, ~ w,~ - ,
tolO " 0 101&0120" ~1I 0 ,,~ _" 0 Sil11 0

MODEl
IC30A
IC 202
IC 20L
IC2 11
IC215
IC21 51 BC· 20
IC202$

Mobile Mic (specify modell $ 18.00
Elec tret Base Mic Iter 4 p in mic c o n n ) •.. ...•.. 34 .50
Mobile Mo un t (spec ify modell .............•. . 13 .95
DC Power cord 12 45 ,225,2 1 11 w ffu se 3 .00
Power cord (~tlCi fV m odel AC or DCI 2.00
Power connec tor (5jlec ify m cdet} • • • • • • • . • • • • • • • • ••50
Reverse di aI122A, 3 0 A, 225 ) . . . . . • • . . . . . . • • . . . 2.00
9 Pin Pl ug •••••• ••••••••••••••••••••••••••.••• 2.00
900 m Ah Baueriu & Ch arge r for 202, 2 15. 502 49.95
2 4 P in Plug .. . .. ....•....................... . . 3.00
2 4 Pin Set w/Bracket f22S ) 6.00

MIC· SOOM
$M-2
Ie-MM
ICDCC 12251
rCDCC (SId)
Ie-PC
RR D
9 P1'
BC.20
24 PP
24 PP se t

F ULLY A I R TI:STED
TH O U SA NDS A L REA D Y

IN US E
# 16 4 <Mro Co p poor W d
... ... a n nea!..t 10 ;1 han<:U...
like 00 11 Co pper w ire 
a a t ed rOt belle< Ih an lu ll
le,a! power A M /C W o r
SS B-Co n la! 0 ' Balaneed
Ml to 7 5 ohm ree <:Uin .. vs".-a ,, " d ... 1.5 10 1 al
m oat ....>&hu - St&inI_
Sleel h.ard__ - Drop
Pr o of lnau la t on - Ten'Hie
p-errorm.nc.. - N o e oil. o r
, rap. 10 b.....k d own o r
e ban, e u nder _ea rner c o n·
d i llon . Co m P... I... .
A _ m bk--d r..d . 10 put up
- Gu.aranleed 1 . .... 
ONE DESI G N DO t:S IT
A L L.

NO TRAPS _ NO COILS - NO STUBS - NO CAPACITORS
MO R -G Al N 104 0 O lPO LE5 ... • 0.,. h.. t the length of con_tionlll

h. lf·....... dipal• . • M"lti -hand. Mult ;·freoq...""y. • M."imum effi·
ciency _ no traps, I_ding COils , 0 ' ' t ubs. • F"lIy .....,bl.d a nd
p.e-t"n.d - no m _ ,urin g, no c ut t ing . • A II w.Uhe••Ued _ 1 KW AM ,
2 .5 KW CW o r P EP SSB. • Proven perform..,.;:e - more than 1 5,0 00
1'1 _ h..n detil•• red. • Permit ....s. of the f,,11 capahilit i.. of today',
s-o.nd >lCVr... . On . f ••IIi.,. tor o pera t ion on a ll band... . Lownt
cO$t lbenefi t a nte nna on m e m.k.t today. • Fast a 5V - no f.edline
,witch ing. • High. t performance for the Novice 81 _ II .. the
E"t.e-Class OP.
E XCLUSIVE 66 FOOT, 75 THAU 10 METER DIPOLES
• All model, abo... a,. f " rnished with crimp /eolder l"gs..
• A ll mode" can be f".ni,hed with a 00 -239 f . ....I. COli" ;. cor1nector
at additionlll coat. T he 00 -239 m llt.. "'lim t l'l. at llnd e n::t PL -2 59 m a le
cOII " ial cabl. connllC t Or. To order m l, h cto.y Installed OPlion , add the
le tt.r ' A' lIft.- the mode l n" mb• •. E"lImple ' 4 ().20 HO/ A.
• 75 met. mod. l, .... . factory t "ned 10 rno""t. at 3950 kHz . (S$O)mod", at. fllcto.y t "ned to r....na t. lit 3 800 10H z. 80 m e, .. mooels a••
f ,ectory t u ned to . eso""te lit 3650 k Hz . SoH V SWR c" rves for ot h .
.nonanc. data .

OIll'T FORGET

tf I IICOMI

Tufts Rad io E I.ct.onics. (6171 395 ·8280
TC·1 5

IC 2 1 5
2 Me te . F M portable
• Ail e. " emeIy .ugged. hogIl quality. 'adoo
""'" 15d\aI'lne4 capacity
• The 'C SIze cells may De 'eplaced _
,echa,!~eatlle ceMs (lIlhe s-ame SIzeand "ery
..mple mocliticat>on maoe to provide FULL
CHARGE "om e~her the aulO etecT' ic.1t sys
lem 00" lI'Ie !C.3PS power SlJppIy _ \he
!C·l15 IS ., ClpefaT>on Thos le.ature IS posso
tile due 10 Ille BC·:?I) ballery pack and
cIIa'lI"'.

•

IC ·502
6 M ea . ssa & c w Po rtab te
• GM in on eo. Il.ol ol WOI'l<.-.g 6 rnetan -.
tl'.s great pootabIe.lldoo Operll!e QRP on 6
SS8 00" CW "'t~ t~;s M~ contained trans·
cervar. WlcWng ant"""'lI and bIIIlery pack.
(Ni<:lIds lind Cl'IlIrge< .r. no.. evlllilible.)
Gtllb it ifill take it with you wIleo. _ you go
· . IIiI top. ....esode 00" ClIf The ................

d!ec.S1 Iterne prO'lidet I rugged .1IdtO 100"
"".,,eI. Thr... "'lIlta PEP lind the stable VFO
mek. lor !un and F8 0 50's. There if; even
en RrT lor _ .ecei\/er.. ..... _. _l.F
noose bllIn.e. 11'I1i1 ••ally wO<1< s on iii.
melers '
• The VFO used in the Ie-S02 """.... the
firsl 800 KHz 01 tl'le 6 metll' band wl'le'll
most ol ll'la acliYiTy is. The e.ceIenl SlabiIiTy
ol _ VfO ancI The StI'IOOIh "'""'11'-' malce"'*'"III _ 1C-!i02 _ in cold fflClUt"IIMl
top c:limeTes a pleasure worth the ellort ol
getTing there. Thell'l'" wan PEP signal re o
ally gets Tt>roogh when _ band .. operl and
p.o"ides lulli<:..nl d.i". 10. IIJI ABI type-- .,,,,,,,"" ,

IC 2 0 2
2 Mete. SS B Po. tablll
· A lull 3 ",.tls PEP '.om Ihls complict

Ir. V rve." pIenIy ollll'l"Ch _ ...... _
is Of'e'l . Three walta PEP WIll aIIO <llm _
home·b,ew ampa 10 lull output 0< OU' cp
tional ampkhe' to 10 ..alta
· Tl'I!s unll also ,ncIudes a true I. F. I'IOise
blanker lI'>el reaIy gels ll'IoI JOb done 00"l ..
<b;ong puIM Iype nerterenoe,
• Th" band , W;lcIl ....leel$ 144 .0, 144 .20<

two 01tIII, 200 KHz ban<l$ Il$ "'""'=led by the
use'. You. ICOMdi$lnbulO' $lOCks ' .5.0
1452 104 Hz and ' .5 6·1 .60 104 Hz to. 11>6
I8eI'Inoc1an~Ir~ _ ....~e-

IC24 5
146 M Hz F M 1 0 W Trensce iv..

• The ICQl,4 "".e'~ lSI syt1lheso2e<_
.. dlgIIlEO readOut'" the IC-le5 oilers the
most!ol mobole In FIJI, lhe syntheSl''''
::ommand r,eq....".,.,. IS "'splayed '" 5 KHZ
Il_ "om '4610 148 104Hz . lind ...t~ _
lideband;Klapler!he 5I1!P rate llrups to 100
~z , /rom IU 10 146 104Hz FOO" maXI"""'" re o
)eater fIe.,DoIoTy. t1'Ie Iransm~ and ,ece,ve "e·
1U6fICies are independenl~ prog,amable ""
In,' Sepcl,all()n. Tile IC-N5 e"en comes
oquoppe<I wllll a rnuIIJpIe poll Mole. coo. oeclOO
at" ,_conTfOl

Ophonal e<J.l,pmerll!Of It>e !C·245 onctudes
I songle SIdeband adapTer ..tllCh anecres as
n Inleq,al pan oj tile I,ansee,ver. W,tn thIS
asy"; mal<l! con_soon. your IC·245 0Pel

'" ., boIh FM """ S58;CW modet

~asterCharge
and
VISA

accepted\

Je2 l 1
4 M EG, Muln-mode
2 Mete. Tr llns.ce;ver
ALL MOOE
• 144-145 MHz operatoOO on SSB and CW
as _ liS 146-1H MHz opef8110n on FM IS
possOle witn \lie 1e-211 T.., 144 MHZ O KOt

""" k:gI rag a- *"" Inends Work !he
Amsal Qscar ,.." Of""-' UIII>g!he 1C-211
lor _ me rece;ve< (It [fan.mltt....

TUNt"'G SYSTEM
• A large W9Ighled rl~ knob mounted
*"" low Incbon ball be."'"9" .. used to d<Ne
an oploal diOj;ipW ID~ puIsn to It-.
tCO M lSI .ynl~.Sll .r A t".uin!l
mechanIsm, wh,en ope,ate. Ine ' ha lly,
changes 10 prOVIde • smooth fee l at slOw
~ somiIat 10 It>e (lid PTO type uM.
fULL FUNCTIONS BUILT IN
pulse type noose blank.,
VOX Wltr! adjUstIng VOX ga.n, anI;...,.
MmI-Drea k·in C. W Operat.,.,
Buol1 in SWFl b...:lg"
CW 1'1IOI11\0O
automatIC power control
AC or DCoperallOfl
• The synthes,ze< llnqIed by ICOM and
.mpIe""",'e<! '" the llfOPI" etary LSI ch,p co
erales III 100Hz steps from 144 10 146 MHZ
and in 5 KHz st_lronIl461O 148 MH: 10<
FMOI*ahOn
• The IC-211 con\<,,"5 both the 11 NAC and
If>e 13 evoc power supplies

\l\as t er Charge
and
VISA

accepted\

I



PHON E

PATCH

Meet 'he
SuperTuner

--'-,:,:""H" '''''-_'.............-..-, _
OK',..." ..
"~,,... ...,""" .......-.. _......._ - '.'-s... .,,- . ,~.. ' '-'_,,_, h__ ...,,_........._.UI

"'_.'-

~,~ - .. ,, .. . .
~

Universal hybrid c oup le r II phone
patch. Model 3002W and model
3001W. The hybri d ci rcui t pro·
v ides fa. efforttess VOX oper..
tion of the phone p a tch. A bui lt·
in Comp.eamp .peeeh p.eampli
fier / limiter ( in Model 3002W)
in c re asel the levet of weak phone
signals and etso p reven ts overmod
ulation w h e n the local telephon.
is used 81 the s t a t ion m ic rophone
(The Compreamp also functiont
as a preamplifier /l im iter with thl
lIation mic.ophone. if desired.)

Model 300 2W with Compre.aml
$ 125.00
Model 300 1 W w ithout Com
p reamp $85.00_.------

Model 312 C Ll P R EAMP. Get
maximum legal mOdula tion with
out danger of splatter.-" .. ....._-_,.- 1 __...... __.........0_,..... ICIm.._ ..

o,,_,,~ __- -
-"',-",....._-,

... h'· . J"' ••" ..-_ .- ..- ...."'- ., ...

- -
M.t~" .......r~t ..I... 'rw. ,6. '.'0

wltll tI,,, ••w , ...,. MA.T

MEET THE SUPER TUNER
1 6 0 -1 0 AT. The OenTron S u pe r
T u ne r tunal e verything from
160-10 meter•. Whether you have
balanced line. coax ca b le. random
o r lOng wi . ... t h e Super Tuner will
match the antenna impedance to
your tr a n s m i tte r . All OenTron
tune.. gi ve you maximum power
tranl fer from your t r an.mitter to
your antenna, and isn't Ihat
where it r eally c o u n ts?
1 KW MODEL $ 129.50.

2-meter mobile A T-200 A '
tenna Matcher. Use your c a
AMlFM antenna for your 2 ·met
mobile rig. Tunes from the f ro,
pane l for max. outPut. m i
VSWR 11.2 :1 or less for m ost C
antenna. ). $24.9 5

~-iJo~
1 - - -.... ... ..• e e ·1._ __

N EW ; T tle Mon itor Tuner was
designed beeau .. of ove r whelm ing
demend. Ham. told us they
wan ted a 3 kilowatt tuner with a
built_in wattmeter. a front panel
a ntenna .elector fo r c oax . bal·
anced line and random w ire. So
w .. engin"red the 160-10m Moni ·
lo r Tuner. It ' . a li f etim e invest ·
ment at $299. 50.

' - ' -- , H · .."i-"'·:' .._.._.._-
.............. _'-"H,........."M~ ,._.---32"M.,. ..... .. "M.,'" _._ " .. ..H ••

"o ..M._""' .....
~'''''''H......... __.._-.,_........_-,.. -..".., ....' .

...."'..._.--
CoaXial antenna changeover relay.
Model 377.

._. 0."... ,_ CoO , ,
. ...~ '--_".·,,"" .. ' H.
_~__.O-.'._,.... , ' ce--.... """ ,_",,,,
o '~'. • • "..-"-' '"_. ""..

Model 359. In c r ease y o u . rrens
mitt... · s effective speech power up
to four tim.... Thi$ two lIa9".
tr .....istorized Audio Pl-eamplifierl
Limiter ca n b e used with a ll types
o f tranlm itterl .

,-" 'oo,_ ...---- ._~ _-"..__ '0"0_,..- ...__
""- '__a ........- ,,, _ .."'_ _._,

''''.. "'..~"
.~ ..
' _ _ oO .u ..

u, ....

THE MLA·2 500 S P EC IFI CA
T IONS
- 160 thru 10 meters
. 2000.. watts PEP inpu t o n SSB
. , 0 00 w atts DC input on CWo

RTTY. or SSTV Continuoul
DutY

• Variable forced a ir c ooli n g
Iyltem

• Self-conta ined continuous duty
power supply

e rwe EIMAC 8875 external·
anode c ...amic /metal tr iodes
operating in gr ounded grid.

. C o v.... MA RS f requencies with
Out modi fi ca tio n s

- H,orm onic Suppression better
than SO dB

• Built·in ALC
• Buil t in RF Wattmeter
.1 1 7 V o r 234 V AC 50.60 H z
• Th ird order di$lortion down a t

least 30 dB
• Frequency Range : 1.8 MHz

11.8-2.5) 3.5 MHz (3. 4 .4.6 ) 7
M H z (6 . 0-9 . 01 1 4 M Hz
( 1 1.0-16. 0) 2 1 M Hz ( 16.0-22.0)
28 M Hz (28.Q.30.0)

. 4 0 wattl d r ive for 1 KW DC
input

- R a c k mounting ki t available
(standard 19 " r ec k l

• Si ze: 5%" H x 14 " W x 14" 0
• Weight: 47 tbs..

Mode l 33 1 A tr a n . is tor d ip meter
- P or t a bl e RF single generator.
• ig nal monitor. or absorption
waveme ter. L ig h tw eight (1
pou nd. 6 ou nces "";Ih all coi lsl.
batter-y-pow/ilred unit is ideal for
f ield use in tlllSting tranKeive...
t u ni n g a n tenna•. etc. ~n also be
u se d to meaSure capacity. ind u c
tance. c irc ui t a, a nd o th er f a c
to... Inditpenl8ble f or exper;'"
menters. it il easi Iy the most
v ...sati le i n.trument in the shop.
Con tinuous coverage fr o m 2 M H z
to 2 3 0 MHz in seven r a n ges.

••-' "

160 X V M A R S D u a l
Band 279.50
1 00 fL 2kw 300 Transmission
Line 19 . 5 0
1 0 0 ft. 4 70 Oh m Ladde r
L in e 12. 00
1 K ilo w att Balun 4 : 1 O>allil
ML 27.50
3 Kilowatt Balun 4 :1 O>assi.
Mt 29.50

Mode l 374 d u m my l o ad watt ·
meter - T o p of the Line _ 1500
WATT R ATING _ Oil Cooled.
Our highen power combinat ion
un it. Rated to 1 5 00 watt. input
(imermittend. Met e . rang-s a re
indi v idJ a ll y ca lib r a t e d for higheft
accuracy.

. ........ . ..._ DC '. """ "H'
V . ... H ._ ..... ",'.""' .....
" _ ~_ '_w,'''''''''_m''_,......... '....,.----,_...-- _ - -'--- _-_..... h·· , .." .._ .._, "-
O.K ' ......

R EAD FORWA RD AND RE_
F LECT E D WATTS AT T HE
SAM E T I ME. T ir ed o f constan t
.witch ing and guesswork? Ev..r y
s.ious h a m knowt he mUll r .. ad
b oth f o r w a rd and rev ..... e wattag<!!
s im ul taneously fo r tha t perf ect
m a tch. So upg rad e wi th the Den.
T ron W· 2 Dual in l ina Wattmeter .
$99.50.

,.. illT-iIOOO'A
S PE C I FI CATI ON S :
_ Po wer handl ing capabili t y in ex·

cess o f 3 KW PE P
. F r o n t P anel Antenna S"";tch

w i th 5 A ntenna In pu t ' plu l
T u ne r b ypa.. p o .i t ion

_ Built- in 50 Ohm _ 250 W an
dummy toad

_ Dual Wattmeter.
• Compact: 5%" x 14 " x 14 " . 1 8

p o u n d s
. Co n t in u o u . Tunin g 1 6 0- 1 0 me,..
. 3 Core HellVy · D u ty Balun

••-'-'"

W id e r aogB atten uator - Model
371 · 1. Seven r oc ker switchesp ro
v ide a lte nu a t io n fr om 1 dB to 6 1
dB in l -d B s t eps. Switcha s are
m a r k ..d in d B. 1-2· 3 · 5- 10-20-2 0.
Sum o f actuated lwi t ches (IN
POli tionl gives attenuation. Wi th
all switches in OUT posit ion,
there i. NO insertion 10 11. A tten
uato r install l i n coaxial l ine us in g
U H F co n n ec t o rs.

_... r",I"d""_fl,., 'h"
, ...." 'I ..."

Model 333 dummy l o eo watt
meter F a vor it e Lightweight
Po r Uble - 2 50 W ATT RATING _
A ir Coo led. Idea l f ie ld lervice u n it
f or m obi le 2 _way r ad i o _ ca.
mari ne, b usiness band. Belt f o r
O AP ametlllUr use . CB. with zero
t o 5 waUl f u ll $CRle low power
r a n g a .

' , .._ .. "-.- IX: , . >DO "H 'V_" <__ """''''' ''H,- ~_ _n.~__,_,_..._ , .. ,.........
'"-- ....... .- . ..- ....--' .-..~. --...

'_'_ l>C .. _ _ •....~ •_ _ ,.~·, .. DII"...-- ,--~.""' ....._,"._-'-........m_ '.m"
...., ....... ~ '0 '00. 0 300. 0 lI'OO,_,-=-__ __......_ l
.... h" · • , ..",.__ ,t_
_ . ">4.

Hi gh Power 1 000 INA TT
RATING _ O il Cooled - m odel
334A dummy l oad wattmeter.
0.... mos.t popular combination
u n iL Handles fu ll amateu r p ower.
Me t e r r anges individu elly ca li·
b ra ted. ~n be pa ne l mou n ted.

Tufu R a d io Ele etron iQ - (617 ) 395·8280
T C ·1 6

"EW
~. _._-.,._ 'I'__r

. Co n t in u o u s tu" ing 1.8 - 30 M Hz
• For w a rd rea dIng , e l" t ivOI ou t put

po w er me le.
. 300 watt Pow... c.pllbility
• Buil t-in encapsulated balun
• Mo bi le mounting bracket
. C er a m ic Ro ta ry Switch 1 2 -p o si ·

rt on
. Ca~ ito r spal;: ;ng 1000 volts
- T a pped toroid inductor
- A n tanna Inp u ts :

a. Co .. l< u n b al anced 50239
b. R a n d o m wi re
c. Balanced feedline 75_66 0
O"m

. 5 %" w. " 2~" h . " 6" d.
_ All m e lal b l l1Ck w r ink le f in ish

c abin et
. We ig h t ; 2Y. Pou nds

ll>-iAA.
AMPLIFIER S
MLA -2 500 A m p l if ier (with Buil t-
in Po w er Supply) $899.50
M LA- 1200 Amp! i fi•• . . . . 399.50
AC 1200 f AC Po wer Supply for
MLA·1200 159 . 50
De- 120 0 I DC Po w er Su ppl y ' <;Ir
MLA·1 200 ••..• ..• _••• 19 9 .50
TUNERS
M T .3000A T u n 3 49.50
MT· 2000A Tu n.... . . . . . 199. 50
16 0 ·1 0 AT Supet T uner 129 ,50
J•. Monito r Tun.... .... . 79.50
ANTENNA S
1 60M Mobile An lenna " M o b ile
T op Ba n d e r" (1 60 m e t a r.) . 5 9 .50
Center F ea d A ll Ban d Double t
A ntenna 24. 50
A CCESSORIE S
Big Oummy with coolant .. 29.50
W-2 Wattm eter 99. 5 0
1 6 0 XV Tr e n l verter " To p

Bander" . . '~.::,2:':9C·:50"1f------
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M odel M ·1 S
Nemarc Auto Con$ole Model M -1
_ U n iv. rsa l mount tor CB and

arnateur r adios. lape plev ers.
A M & FM tune", & scanners.

_ Sculptu red des ign tor "original
equipmen t " look.

_ Low profil. for non-s.lip mount
in g: 13-1/2" " 1 D-lIZ" " So 5/S"
h igh.

_ Easy· t o-install & remove f or
theft protect ion.

_ T o ug h u nbreakable COPo lymer
wi th rich blown t.><wred fin ish.

- l n t egr . 1 cup hOlder and coin
e av.

- $ 14 .9 5 .
A uto Conso le Model M-1 S: Sam e
f eature. a$ ebc ve model P LUS:
_ Specialty design ed 3 " x 5" oval

w eak..- for lIoice comm unic.
tion. Frequenc:v ruponse: 1 50
h z- 7 Khz, lIoice co il: 9 / 16"
d iameter .

_ $1 9 .9 5

susa U _ MC COIi h'IlC1'OaS__'....e ._. ...-. 1....._ ...L
........._ _. ->III __ ..___.- ._-............_-_ ..... ..- .
.......... .....111 "" .--5_ ,
....n.~m ' . 0_ n _ ,.• •Ol "ST"O·
.....dC8J •• 0; •••O~ ••• _ , ... , ._ ....
. .......... ............. ..... •__.,_ _ d _ ...-

TE E/AX
Coax Toggle Switc h - $39.95

T RANSVE R T E RS:
M MT 144128 . . . . . 198 .9 5
M M T 144/ 5 0 • . . . . 19 8 .9 5
MMT 4 3 212 8 S • • . . 259.95
MMT 4 3 2/ 50S • . . . 2 59. 9 5
MMT 43 2 /144S . • • 29a95
R EC E I VI N G CONV E RTE RS:
MMC 144/ 2 8 • . . • • • 55. 9 5
M M C 144/ 2 8 L O • • • • . 60.95
MMC 43 2/2 8 S •• . 6 5.00
MMC 4 3 2 /144 • . • . • • . _ 65.00
MMC 1 296128 .. . . . . • . .. 7 1.95
MMC 1296/144 . • • •. • • • • 71.95
VA RACTO R TI P L ER :
M MV 1296 .. .. . . • •• 8 1.50
A T T EN U A TO RS:
MAA 1 5 . . . . • • • .• . .. 16 .00

_ All brass co n struct i on _ Teflon
in$Uleted _ Captiv. ted in ter nal
ccn tects - ava i l ab l e l n UH F , BNC.
N, E, a ll s..- les. _ 52 O hms
SPOT, D PDT - Po wer 1 K W

TE E/AX, INC.
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The Bencher Ultimate Paddle . . .
II dual leve. , iambic keyer paddle
thaI will inc ruse vour SPited,
accuracy & operating comfo rt.
• AD JUS TABL E CO N TACT
POINT SPACING Precision
screw ad ju stme n ts on e ach " I of
contacts make . " . ct Mlnings ••''1'.
Contact POlts life spl i t and locked
by set toerawI, eliminating t ho
n eed for loc knuts.
. W I D E RA NGE O F T ENSIO N
ADJUSTMENT - T en si o n on ti ...
ge< knobs is maintain-.:i by along
e"pansion sprin<;l. Duel screw ad·
justmenn adjust spring tens ion to
match your "fist."
• SELF A DJUSTING NE EDLE
B EA RI NOS - Keying .tlafts piv ot
in nylon beari09l that " f lo at" on
machined brass fittings. Spring
teosion prevents tree play and
s lQP; etimina tes contac t b o unc e
,,"d bac kl.sh.
• SaLlD SI LVE R CO NTACT
PO I NTS _ T h e contact points ¥ e
~ljd silver tor a l ifet ime of flaw
less keying.
• PRECI SION-MACHINED COM·
PO N ENTS _ Main f r ame. COntaCt
POSti. spr ing PO!l1 and beering r ing
a re ell mechined from solid br ess
· .. polished and chrome plated
for durability and rich appear
anc:e. The Bencher Paddle looks as
good es it works1
_ H EA V Y STEE L BASE; NON
S KID F E ET Fi nished in an
ertreeuve black wr inkla f in ish
(ch r om e plating optional ). the
base m ellSures 9 . Scm >< 10.2cm ><
1.3cm thick. It weighs 1 k ilogrem,
and With its n o n · sk id r ubbe r teet
i s as sol id as a roc k.

M odal BY- 1 Standard Black Base
• .. $39.95. Model BY·2 Polished
Chrome Base .. • $49 .95.

~
$69.95

G'ANTSALE
NOW'N

PROGRESS!

G'ANTSALE
NOW'N

PROGRESS!

•

T_..y-qocIIo hudu" wltIl"""" IIdel1ly
Elec1rel.c.~IOl' boOI'n Iftlc......... and

IN.....""'" talk .wllen.

f'OR BROA DCAST·QUALITY T RANS
MISSION AN D ROCEI"TI O S r O R BOTIl
MOBILE UNITS ASD BASE STATIONS



10 dB e.. t" to ' punch 'lhro ugl
with the ALPHAN OMAX SP
band sPeech procnao.?
- T HE PR OTECTI O N O F
F AC TO R Y WARRANT Y TH~

R UNS A F U LL 18 MONTHS
sl.. l imes as long as competitl
Unl h? [ETO tr in to build eVf
ALPHA to last fo rev.r . . . '
_' Ie m ak ing progre.. : no t 0
lingle e..e o f ALPHA 76
770X. o. 3 74 A pow• • tre
form... f,il ure has ever been
po.tedl)
- ALPHA 76A $119 5. •
ALPHA 7 70 X $3295. 1
ALPHA 3?4A _ $ 159 5.0 0.

0 .3" high, ac:CU'lte to Marest
k Hz. Model 570 : marked in 5 kH
increment s fro m 0-500 kHz. MH
mark ings fo r each band d isplayec
tuning .ate typically 17 kHz pf
tuning knob turn.
-Fu ll Break- In • F ull Ban
eo....rag. on 3.5.7.14,21 MH
Band s, 1 MHz on 28 MHz Band
70 Watts Input • To t a l So lie
State - Receives SSB I nd ON
Rec eiv.r S....sitivi ty 1 Il'I • II
stan t Band Change. No Tune-u p
Offset Receivw T un ing • :
P~ition Selec::tivity • Adjusub
Sidetone Level . Linea. Crysu
Mixed VFO • O verloed Pn
t llC t ion • Built-In AC Pow
Suwtv • Black & G.ay Styling
HWD: & 1/8" x 12-1/2" x 12
15- 112 Ib$. • Matching Acc:f
$U.ies

o

o

.''1'

Crystal Calib.ator $29.00
Ammeter for Models 251, 252G, 2620 .. • . . . . • 14 .00
cw Fher. for Model 509 _.. __ 29.00
~nal. for Models 540. 544. 29.0-29.5 M Hz . .•• 5.00
Crystal, 10l' Models 540. 544. 29.5-30.0 MHz .... 5.00
Microphone, Ceramic with plug . . . • • •. . • . . • • •. 29.50
One-Sixty Converter, lor Models 540. 544 .. . .. 97 .00
Crystal Oscillator . fo r Models 540, 54 4 .......• 29.00
Remote VFO. for Models 540. 544 169 .00
Digital Readout/Counter. for Model 540 197.00
CW Filter. for Models 540. 544 25.00
Noise Blanker. for Models 540. 544 29.00
Crys ta l. for Model 570, 2 1.0-21.5 MHz .. . • . .. .. 5.00
Crystal . for Model 570. 2a0-2a.5 MHz _ 5.00
Crystal. lor Model 570. 2as.29.0 MHz . ••.. __ .. 5.00
C. yst a l Cal ibrator. for Model 570 •.•.. .. •...••. 29.00
Snap-Up Legs. per pair ••••...•••..• , .. ... •... • . 1.00
POWER SUPPLIES

117 VAC, 13 VDC, 1 A 30.00
Same as Model 2 10, but 115 /230 VAC . • . • • •.. . 35.00
11 7 VAC, 13 VDC.9 A 85.00
Same a s Model 251, but 115 / 230 VAC . . . ••.... 92.00
117 VAC,13VDC.18A .•.... .. • •..• _.•...• 109.00
Same as Model 252G, but 115/230 VAC . .... . 116.00
Same as Model 252G. with VOX & speakers • .. 139.00
Same 8S Model 262G, but 115/230 VAC 146.00

ACCESSORIE S

570
574

509
L1NEARS AND TRANSCEIVERS
Argonaut Transceiver. SSB/CW. 5 W. 3 .5-30
MHz .. • •.. . • • • . . • • •. . __ •..•• . ......••• . .•• . 359.00
T riton IV, SSB /CW. 200 W. 3 .5-30 MHz . ..•. . 699.00
Tri ton IV, Dig ital, SSB/CW. 200W . 3.5-30
MHz .••• . _.•.•• .. ..•••.•.•..•...... ....... _869.00
Century /21 , CW, 70 W. 3 .5-30 MHz ••. •..•• 299.00
Century 21 . 0 igi tal .•.•..•.•. . • .•.•.• . •• 399.00
KEYERS

670 Single Padd le. 10l' Model 570 o n ly •.. ... ••..... 29.00
KR· 1A Paddle Assembly . Dual 35.00
KR·2A Paddle Assembly. Single 17.00
KR·5A Single Paddle Kever, 6-14 V DC 39_50
KR-20A Single Paddle Keyer. 117 V AC/6-14 VDC •.. _.. 69.50
KR-SO Urtramatic, Dual Paddle. 117 VAC/6-15 V DC . 110.00

540
544

210
2 10/ E
25'
251 / E
252G
252G/E
262G
262G/E

~ •

206
207
20.
212
213
2 15P
240
24 ,
242
244
245
249
27'
272
273
276
1102

lHE SURPRISE OFlHE CENTIJRY

.; -• :..-:. t::J.-.. ,,,

• ALL TH E ROCK-CRUSHING
POWER YOUR LICENSE AL·
LOWS _ on , II modes -
_ IN STANT BAND CHANGE
' No-T U NE·U P' a ll 1he _ y f. om
10 th.ough 80 meters. wi th th.
ALPHA 37 4A?
- CO V E RAG E ALL THE WAY
OOWN TO 160 MET ER S with
me smooth--tun ing. extra-rugged
ALPHA 76A P~rttO"'II?

- C RI S P, PENETRATIN G
" TA LK POWER" - as mUf;h as

Century 21, the exciting
70-wan, 5-band ON transceiver
that surprised everyone w ith its
super performance and low cost.
has anomer surp rise fo r you. A
second model with d igita l readout
(and a mod kit for t hose who
would like to conv ert their dia l
modell. Both Models 570 an d 574
have the same unique circuitry
that has won raves from everyone
- both have the same f ine fe a
tures:
• Di re ct F requen cy Reado ut
(Model 574:5 red LED dig its,

KR50

11i1r

tuning. c. yn al f.equency Itability
a t eltCh frequenf;y of operat io n.
a nd ever 40.000 H F channel.
displ ,ved in 100 Hz incr.menu
•.. :1:50 Hz fine tun ing fo r con
ti .....ous ham band coy er lOlIa.

Eech ci 'f; ui t board i. " baked
in" for over 100 h ours p rior to
Installation in the wenseetver
assembly. 1-"'::::::::_"-_'-_'-...:::::__.:..::::_'-'-'- _

Dlscov.r the ease Ilnd aCf;uracy
of electronic tuning. Calib'ate all
bandf, wittl WWV , t tt1e t\I.n o f ,
switch. Lowest freq uency drift.
w im no V FO to ealib... te . On ly
2.8" high " 9 .5" wide .. 12.3"
d eep. Id.'1 fo r mobile use o r with
accessori", provides com p le te
fix.d netlon o P« atio n. Price
$995.00.

Accessories AC Po w... SUp ply
$1 3 5.00. Spe,ke. in cabi ne1
$29.95. Station operati ng conso le
with phona patch, 24 hr. digital
c lock. speaker, 10 min. t im.r
$295.00. Oesk microphone
$38.00. Mobile mount $ 12.00.
MObile mic $15.00. 400 Hz nar·
.ow ba nd CW filt.r $50.00.

-I@l.

C"' I I u.., .110-'0 "," l~",n 0 1 01' ..
and dolo b fIO" r-rt " "",,&.

"''-'''on ''. p." "dod lor bo'h 01' " and
01.10. 10..' ."h• • m.. b . ,h le.."4 by o-.il.h",
0 " 'b. .... p.n~l. Tb... . ' 10, KR~ ll m.y b.
o pe",led a, a ruU 'amble ("' ) k .... ,
-.ilb • " nale ",emo'y 0 ' eon Uono
IYflO by.... AU .haron~ _11 ",,,1,,,·
..... PYo.,. 1110 .00

SPECIFICATIONS
S........ R " 6-s.o • ." .....W' IIb" Ilo" " Ran•• : _ to 1_ 01

1
_

0_• • 1 dLl lena'b .
M.m<>, le o: 011 .nd dah. Individual deC...

.",11.10...
Padd le Ad_ hon 1'0'0" !>·~O . "".
ro••, So..... : 117VAC. loO-60 H•. 6·14

V OC .
Finialo _ Cr~.m ,.0.... -.-,<>..1""n , 1 to" and

........n~l'nrn.

0"'1"'1 : R..... ..,Ioy . C"n........... U VA .400 V. _ • .
Padd l.., To,q u~ dn_ .1110 b.ll boa" ...

p ivo I.
Sid .·lon.: ~OO H. ,,,....
.o. dju" . bl. ou,A'''' 10 1 voll.
S, .. HWU , 2 Ut • ~ """ . , ...."
Wel.h" , " lb• .

Tufts Radio electronics. (6 17) 395 -8280
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TRITON IV D igital Model 5 44
The new u ltra ·mod.rn lully lo lid·
etete TRITON makel ope••ti""
easie r and , lot more fun, wlttlout
the limltetioOl of v'ClJum tub...
For one ming, you can Change
benda wim th e flick o f , switch
and no danger of off- r9$Onance
damage. And no deterio ra tion of
performance w1m age. But that'l
not aU. A luper lat lve S-pole I-f
filter e nd len m,n 2'l' lIud io
dis-tort ion, t".....mlning and r.
ceiving. makes it the smoothest
and cleanest algna l on the air. Thlo
T RITON IV specifications ar.
Impeccebie. For $61ec:t ivity. sta
bility and receiver senl ltivltv. And
It has feew'lII such as fUll ON
break-In. pr.electabl. ALC. c tt 
,.t tuning, sepe'ete AC power
lupply, 12 V DC op«nion . p ....
fectly sheP.d CW wllveform,
built-In SWR bridge end on and
on.

" .--

FIRST WITH SSB HF DIGITAL
TUNING. IS ONLY THE BEGI N
NING OF WHAT THE AMA·
T e U R GETS FROM THE CIR
ASTRO 200A.
Standard Featu res:
Electronic Tuning f All So lid
State 1 D igita lly Synt h..lzed 1
200 Watn PEP Input 1 Fu ll RF
Filtaring l Digi ta ' RUdout ' Noise
Blllnke. , Squelch , Variable
Speech Processing ' Full Metering
, WWV Receiver ' VOX , LSs.
USB.C'I\I
Thol hIoart of the AST RO·2 00A i,
the fr llQUe nc y , ynthesiz«. Tha
le t..t in ph..~lock·loop technol 
ogy is inco.porated to provide the
built-In veru t illty of .11 electronic

IlIlZG-A IU.lCTRONI C KIEYER
... flne inot", man< lor a U-..r<> u nd h is" per f" T·
.... nu d • • Uo nl. by"'\ _ Pa<ldl• • • ' ....'>o n
rOT• • It. ' . r ' OTY . dju""" o r , y ' h "'i' ''''''0 110
byl". , C"n .......4Ju.. ",~n" on 1,0 ,,'
Wei l h u ... "<'''' lo.u..y ...1 I", "pllmum.tn<><>Lb.... ond o",. lI1o"o ... ()y..."'ri<l~··......to. by" .........unlty I" ..,... I.,.
.rn.,aaooo. QIlS _.,. " • •~". k~'"
...Ioy " ..,_. Sod.....,... • ........to, ."to
odj 101o 100-01 . 5'11 ....... ,,101'''' .Iou........ .
Ph .,.,..,." 100000rd . . f,,.. 11 7 V...C._
Ho ,n 11-14 VDC . f , .." loot<! In ..-eo m . nd
• 01....1 ""yL Prt.. '69.~O

KIl~·'" ELltCTRONI C KltVfOR
Similar ' 0 KR 20 ·... 10 .. 1 .11I." .. , ..4 ....." ...
............., ...C po.~' .upply . Id eal I" ,
........b l.. .....bol. 0 ' Uud ."*'_ 'M' .,U ..... u&rf- " I 0&10101....
........,.. Ho"- In on .....ni ,Ib
onotm 11'0" •• -.oln... ""n.1 I"p . F", 6-14
vue _ n U..... 'rkor U,.~O

Kil l ·... DELUXE OU L , ...OOLIt
Poddle _mbly i . t hol 4 In 'h. KR~O.

h"...... In ....'tr'''l... 10",..4 .lwnlnume_. ' rIeo U~.OO

11Itl · SINGLE LEVI:. ' ...DDLE
f or b eo".....tio...J ~TOR dOOCl''''''
~......n .. bun, o. _ ,n I KIl %O-"' .
_"'.00

KIl IloO ELI:CTIlONIC KEVER
... oom ple' e l, . u tom. " o elee"o"lo k ey. ,

l u Ur. 04Iu"ob l. t o y"'" "p..."". ...1••"01
f>T ' ..,,,e~••peed . 'oue bond .. , "hUn• • 110.
nU" "I ' h . l.".'h " r d U. ond do loa to '10.
_"" Io~l-. n Ib .rn. S-oU_nu-oILord key",
to uan , ow ' b d ....l• • on,....
lo,el, . nd o.l_ .!I Tloa l.",b..

-ARGONA UT, MO D EL 509
Co...ars ell Amateur blinds

'0-80 mater.. 9 MHz c ry l tal fil 
' ... . 2, 5 kHz b a ndwid th. 1.7 shape
f actor . 6 /50 dB p oi nu. Pow",
requir-.d 12-15 v ee. 150 rnA
rec.i.... BOO rnA trllnlfT\it lit r.ted
output. Conuructlon aluminum
(haul., top and front Penel,
molded plenic end pan.ls, Cream
front pana. , walnut vlnvl t o p end
and " 1m. Siu HWD 4 W' I( 13 " I(

r . Weight 6 lboll.
LINEAR AMPLIFIER, DE L
405

Cover. all Arne,. ends
1Q.-SO met.,.... 50 ' :<:> ",,,,tpU1
power. contlnuou~ .,«; .eva. AF
waltrT'.- t . SWFl ~'V . Power ••
q u ir ed 12-15 ~~ ':(/I 8 A , m ....
Constru ct iC' <::>~ .n l nu rn eh _ si l,
top and ~ . Pllne' . molded
plastic ~.:;..; ,. en e ll . Cream front
pen.. ' v .u 1 vinYl top end end
trio ,,: HWD 4~" >c 7" ,,8N

•

W eight 2~ Ibs.
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_ Mo del T A·33. 3 alemen ts. 10 .1
dB fo r ward gain {over isotropic
source) _ $206.50
- Model T A-33 k .• 3 elements.
10.1 dB forward gai n (o ..e r Iso
tropic lIQ u rcel - $1 5 1.8 5
_ Model MP K-3. 750 0 Wa tts
AM/CW and 2000 Watn P. E.P.
SSB _ $52.25
• Mo del T A·3 6 . 6 elements
$335.2 5
• AK_60 mest pi lit e adap ter
$11 .1 5
• Model CL-33. 3 elements
$232.50
• Mo de t CL-36. 6 ele men n
$310.6 5
• Model C L·203. 3 elemen ts
$227.65
_ Model TA-40 KR - 40 meter
c o n versio n ki t - $92.25
- S ignal -master a ntenna
$ 267.50

WATT BA TTE RY C HA AG ER
110 V-AC Charger ... u seWC-12
{$19.951 for 1402. 1405. 1407.
2202. 4502; use WC 14 ($ 15.9 5 )
for Mark II . IV .
ACC ESSO RI ES
SC 12 - $ 14.95
CIG A RETTe LI GHTER MO BILE
POWE R P L UG
S PEAKE R MIC
SMl - for Model. 140 2. 140 5.
140 7 . 2 202.4502 .
S M3 - IMa<k II . Mar k I V)
5 M2 f or ModelS 14 0 2 , 14 0 5.
1407.2202. 4502. {$30.95l.
REC HA RGEABLE BATT E RY
PACKS
Use the following N i-Cad Poc ks
for t he u nit you selll(: t:
BP-1 - 10 loose c e lls _ 500 m A
{14 0 2. 1405 1 - $1 8. 9 5
BP-2 - strapped cells _ 600 rnA
114 0 5 . 2 202 . 4 502 ) - $24.95
Bp· 4 _ Mark II. M... k IV pack 
$ 20.9 5
BP- ? _ 1407 S M h igh power peck
_ $24.95
Ottl ..... options include : To u ch
T o n e@) Pad (i n sta lled only). T E- l
Tone Encoder . TE ·2 En coderl
Decoder. BNC Ru bber DUck
A n t e n na. TN C R u bber Duck
Antennll.

e-S-A-V-'-Y-O-U-R-R-A-O-'-O-' -
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LEATHER CARRYING CASE
• LC1 for 140 2 SM _ $ 18.95
• LC 3 for Mar k I I. IV - $1 6 .9 5
- LC 2 - all o thers - $ lB.95
1 10V·AC DESK BATTE RY
CHARGER
F or new units Mar k II. IV - use
the Model BC2; for ModelS 140 2.
1405. 140 7. 2202 and 4 502. use
Model Be l . $ 40.95

Wilson EI.ebona Corp.
h igh ·low power option switch ( 1
o r 12 waus. w hen used m o b ile or
basel. bullt·in co n n ll(: to rs fo r ....:
ternal IIntenna. speakar and
pawer. Whether YOU're just get·
t ing your feet wet on two-meters.
Or a seasoned amat.....r . v ou ' ll find
t he WE _BO O t o be the most lig h t
we ight. v....sa t ile bese/ m o b ile!
poneble rig On the market toclav.
Tt>e WE -800 c omes c o m p le t e wittl
p lug · in s p e e k e r. m ic rop h o n e.
mob ile mounting brac ket/han dle.
r u b ber f ie " anten na. 12 V DC
Charger Cord. instruct ion booklet
and 9 0 daV lim ite d warranty.
R e c h argeable internal battery
pack optionlll.

-.

-~' . 0.-__._ ,-....".l.' ....... ...._a.__.. "",.._...._.e-_ .._....._...... .-
. '- . _ ... .... ... <N"._..._-
.-----""'"".,-- --.0._...._----,- -."" .__.

,_ ' ''oa-<l .-.. = .

_su·' u n ,
_SU·>cPO-- _ In.•

R iding the crest of the new wa..e
of mUl ti-chan n el two-met er rigs Is
t he Wilson WE ·800. O...igned a s
a n all-purpose mobi le o r portable
uni t. the WE-SOO is loaded with
enough fe.fures to satisfy .ven
t he most di.crim ineting &moteur.
The "800" is for ch a n n e ls . fr o m
144 to 148 MHz In 5 K Hz steps.
UP or down 500 K Hz for y our
local repeater . Th.....e e ..en
p rovisions for p r.progremm ing
f i..e of your fa ..onte f requencies
o r c hllngi ng to t w o option al o ff
setl. in case you r e rea repeate r Is
nonsrondord. Add to these fe a
tures; internal rechargeable power
pack oPtional (u ses 10 AA NiCad
cells. n ot in cl ud edl. detachable
r u b ber fi e" an tenna. built ·i n
S-merer/output indicator. built ·i n

NEW 2 METER MARK II AND
MA RK IV
As tt1e smllilest size h ond -h e ld s
....er morke ted. th e redias f e at ure
excellent IIdjacent c h a n ne l selec
tivity. a nd innermod/ image rejec
tioo. The attractive blu~ray

Le"an@outer case is rUlllled a nd
dura ble. Mar k II {2 . 5 wattl
$229.98. Mark IV (4 wll ttl
$259.98

....".-»0_ _... ...,"•.-.00' _ IIS.IO " .-311>40:1 _ M.2I

....... J:l2 _ _ .._ _ " 0-20 ... . ".·J:l200' v 11_. A.K " .-3' 2.002 _ , _ _ M.K

NYE VIKING SPEEp ·X KEYS (1']J
N Y E VIKING Standard speea-x k~ys f~atw"~ smooth . ad justablt"
b t"arings. h~avy-duty silver contacts. and are mounted on a h~evy

o WoI die cast base with black wrinkle finish . A Wollable with
standa-rd . o r Navy knob. with. o r w ithout sw it c h, and with nickt"l
Or b rass plated k e y a nn and hardware .
Pamper YOW'H U with a G old-Plated NYE VIKING KEY !
Modt"l No. 11 4·31 C-004 GP has a ll th e s m oot h aellon featur~s of
NY E S peed · X keys in a s pt"clal " pre se n Lil t ion" model. All
hardware Is h uvtly gold plated and It Is mounted on o ny x ·Uke iet
blac k plastic s ub·base. Price $ !lO.OO

NYE V IKING SQUEEZE KEY
Extra·lone. fina~r-fittinl molded paddles with
adjustable sprina tension. adj.atable conuct
spacin g. Knife~dge b~arin&S and e I t ra larl~.
gold pla tt"d silvt"r contacts! Nic kt"1 plat t"d brass
hardware and heavy . die cas t base with
non..kid reet . Base and dust cover bla c k
crackle finb h e d . SSK·t - $23.4!l .
SSK-1CP h as h~avily chromt"-plat~d ban and
dUllt COver. Price - $29.4!l

CO P E PRA CTICE SET You Ret a sure. smoo th. Spt" ed · X m ode l
3 10-00 1 tra nsmitting ke y . l inear cireult oscillat o r a nd a m p li f ie r. with a
built-in 2" speaker. a ll mounted on a heaV)' duty a lum inum base w ith
non-skld fet"t . Operates on standard 9V transistor ty~ battery ( not
incl uded). Price- ' 18.60
PHONE PATCH Modt"1 No . 2$0.46.1 measure s 6-1 /2" wide . 2·1 14"
h igh and 2·7 /8 " dee p, L ist prict". $ 36. 50. Modd 2!lQ-46-3. desillled fo r
use with transct" ive'" ha ving a b uilt -in speake r , has Its own b uilt-in 2 " x
6" 2 watt sp~aker. Measuus 6-1/2" wide . 2-1 /4" h iah and 2·7 18" deep.
Price - $ 4 4.!lO

beige co lo red baH.
x 4 \0(," . weight 214

\010 A MAT EU R CALLBOO K
T h e..·s nothing like itl Foreign
d io Amateur Callbook OX List·
IS - $ 13.95 ; United States Call .
ok All K....W Listings
4 .9 5.

Ihere's ,
lothing
Ike It •

IIB RO-K EY E R
) ...r tha y ears. wa ha..e had many
equesu fo r Vibrople" p a r ts to be
' se d fo r construction of a key ing
" ech a n lsm for an electronic
ransmit ting unit. This beeutiful
nd mOSt efficient "Vib ro KeVer"
I ideal for th is lob.
' EA T U R ES O F T H E "V IBAO
: E YE A"
, Beautiful
ze 3 Yo"
ounds
·s.me la rge size con ta c u as f u r
IshBd on Delu " e Vibrople".
Same mai n fr a me and super
nished par ts as Delu"e Vibro
'.,
COlorful red fin....r and t h u m b
ecee,
Ha s t h e same smooth an d e a sy
>ereti ng Vibrople" trunio n level
A real "Gem" adjustable to suit
lur own " t aste"
:an d erd _ $46.50; Del ... "e F in ish
saso

Tufts Rad io ElectroniCS _ (6 171 395-8280
TC-19

THE IM PROV ED " O R IG I NA L"
VIB RO PLEX. Suitable fo r All
Classes of T ransmiUi ng Wor k
Whe re Speed an d Pe rfect Morse
Are Pr ime Essentials. This great
new Vibrople" is a smooth and
easy work ing BUG. It has won
fam e on land and sea for its
c la r i tY. precision a nd ease o f
manipulation. Can be Slowed
down to 10 words per mi nuta Or
l..s o r geared t o lIS high rate of
W_d es desi red. Mainta,ns the
same high QUality signal at w hat
e ..e r speed. insu r ing e a sv recec
tton u n d er all condi tions. Walgh t
3 Ibs. 8 oz.
DeLu"e _ Chromium beSll and
top parts. wi th je wool ed move
ment. $59.95

T H E .. C HA MPI ON" V IBR O- , - - - - - - - - I Ii; ;;;;J;;;;;; ;;;;;; e;;;:-- - - - - - - tPLEX

Waight 3 Ibs. 8 oz . Wittlout c ircuit 1-::""'''''''''0:'''''':;-;::''''''''':-;;"--closer. Standard finish o n ly. Chro
mium finished top parts. w i th
~rav crvstal b ase. $46 . 50

T H E " LIG H T N I NG B U G "
VI BAO PL EX High Qual ity Sig
nals at All Speeds. F lat pendulum
model . Weight 3 Ibs. 8 oz. Stan
dard _ POlis hed Chromium top
paru. gray ba.e. $49.95



T uf ts Radio Electron ics _ 209 Mystic Avenue - M edford MA 02155 _ 1611)395-8280

T ufts Rad io Electronics - (617) 395-8280
TC 20

IC OP·AMP COOKBOOK
b y Walte r G. Jung The hrst book of its k,nd to be pub l, stled , Covers not only the ba sic
'heo,y 01 ' Ile IC o p amp in g,eal deta,l. but a lso ,ncludes over 250 p' actical Ctrcutt
lIpplicatoons . I'berallydlust,atlKl Organ'ZlKl ..to tl'lr_ basoep.lI"S "'t'oOuclion 10 IMe IC
09 amp and~ne'a1 cons.oeraloons . practocllt o,c",1 applic...,ooos , and appendi.es 01
manu/aClur.".· ' e lerence ma.....L 592 Pllll"S ; SI'> • 8 1'J ; sot'tbOund
No. 209ll 11 I U .IIS

THE 8080A BUGBOOK : MICROCOMPUTER INTERFACING
ANO PROGRAMMING
b y Peler H Rooy. De vld G LlI,sen . and Jon" thiln A TItus TI'>e pt,nc,ples . cOncepl'
and applica toons 01 an 8-bll ....oerocomPUt.., ba5-e(l on tl'le8080 moe'op'ocessor IC ch•
TI'>e emptlas;" '5 on the computer as a COf'lroll&r Cove.s the lou. Iunclatl'lef'lta l task . I
com puter IOtertac"'9 ( 1) gene'lIl00n 01 Slrobe and devICe "tee! put,,": 12) la tc l'lll'lg I
accumula to r OUlpul . 13 ) aCQu,sltoon 01"'pul dala by tMe accu......la lor : (a1generatIOn I
interrupl S'!lnals to the compule' . Intended 10 he lp develop th.. sk,lIs needl!'d 10 uSe 1I
8080·based bread board .... 'c' ocomputer syslem 5'1> ' 81'J . sollbound
No. 2,..7 11 .9

TTL COOKBOOK
br Donll!d Lanca"e<. A complele and delailed 9'J'de 10 t,anSlSlo. ·..anSlsto< logIC
(TTl) . E.p/ains .. l'Ial TTL is. I'Iow" ..o<~s , and 1'10.. 10 use" Discus ses ptacllcal
e~,c aIIOf'lS . sucl'l as a d'gital coenter and display sys te m. eve." s counte' . elec"on,c
s top..a tch , d,g'tal vo ltmele ' , and a d,glleltachometa, 336 pages: 5'n • 8 1'J . scnecuec
NO. 21035 sa.II S

MICROCOMPUTER PRIMER
by Mllche ll Wa"e and Michae l Pa,dee . Introduce s the beg,nne ' 10 Ihe basIC p"nc,plel
01Ihe mtC'OCompulers. ore ecsee s Ihe lov e main pa rts 01a Computer-Central process
,ng un,l' memory input 'output ,nterlaces , and prog ' am s . The ,mponant cha raCle"SI'Cl
01 several *el'-kno*n mlCrop'ocessors lI' e g'v"" and a cM pte r tS ,nc luded on pro
g'ammong your own moerocomputer 228 pages ; S'I> • 8 ' '1 : soIIbound
No. 21~ 11.~

CMOS COOKBOOK
b y Don Lancaste ' Tah a Uyou need '0 know 10 understand and ptohlably use II'I'S
_ . penSive and ge<'l.lWlely lun 10 * o<k *<11'1 d'9,'aI IOllOC: la moly FilS! an e ' l)Ianatoon 01
.. l'Iat CMOS IS. _ " workS. and 1'10 .. to powe ' ,I. plus usag.. rul..S, sta te t"'ong
breadboard,ng. mt..rlllce, a n<! oll'ler b,a ' IC $ 's g,ven. Tl'len a m"'lCa talog 01o ver 100
dev,ces, tnc lud'''9 p,nOl.lts aM use descript IOnsis g,v" n. SUblects covered include ga te
lundamenta(s , 'r ;· st ate (og ,c. 'OI<lundant log,c deStlln technique• . mullov,b 'ato rs. non
volaltle memory techniques . clocked JK and 0 II,p·llops . counter and r",.. is ler teen
nlQues, op limpS. ana tog s *,tche•. ptlase-Iocked loops and mucll mo<e AmuSI 10< the
student ,~by,St. t..ac!'>ers. tecl'lniclan , 0' eng'......r * 1'10 * ant , 10 lea ' n lIbout CMOS
F""'" * '11'1 jlfaChCal i1pploea toons .16 paqes: 5\'t . 8 1'J . sohl>otJn<l
NO. 213M SI.I 5

HOW TO BUY & USE MINICOMPUTERS & MICROCOMPUTERS
b y WI/o m 8lt,d..n , ok O'SCU"". ''''''e . maller computers and snows _ ""'y can be
used ,n a vanety o f praClical and 'ecrea 'lOnal 'ask s ,n the fIOme 0< bus,ness E'I)I II,n.
lhe basics 01 m'nlcompute ,s and m,crocompule rs , lhe lf hardware and soh*are.
peripherai devtceSava il able, and the vanous prog ' amming languages and techn'Ques .
Includes se iect,on, buy,ng i1nd programm,ng you r own syste m and g'ves delailed
descnpllon S 01 cuttently ava,laDie systems 2.0 pages . 8 1'J • " : SOllbol.tM
No. 21351 II ~

IC TIMER COOKBOOK
by Walle ' Jung P,ov,des an e . cel le'" ,nrroOuction 10 Ihe I, e ld of IC t,mers by p' e s-e ntrng
a collectooool va, ious c lfcu,1 ,ee"",s" uselul '" a pply,ng ll'le devICes Att atlQe<I in three
pa-ts. t!'>e 1"51 pan g'ves basIC and generahzl!'d ",Iorma hon Pa" II . ll'Ie apploe8toons
S«11Of'I . IS "'" .......al' 01"'" bOOk and II'l(:Iu<!..s Over 100 d ,fI" ,,,,,, C"cuns lor a * ",e
'ange 01 uses Pari III conlaons reproOuctlOns III manulaclu•.". da, a seeers . second 
source manulaclure rs . and more Th,s book IS a valua ble re le'ence lorthe fIObby's l. Il'Ie
lechnica l or eng;""e""g st"dent Or p, oless,ona ' 288 flageS. 51'J. 8 '1>. sollbO" nd
No . 21. 1' $9.115

SECOND·CLASS RADIOTELEPHONE LICENSE HANDBOOK
(5th Edition)
by Ed w" ,d M Noli P' ovides aurne s tudy malenal ne eded 10 pa ss lh" FCC S" COf'ld ·
class rad'Olelephone hcense eoamina!ion (Elements I, II , aM Ill ). All male,ial 's based
o n lhe FCC StUd y G",de and Reh"enc. Materi,,11or Com me'ci.' Oper.lO' Eu m",.·
llOIl Twole",s are ,ncl""ed to ,.........Iale tl'l. actual • ••minaloon U8 pa~, ; 5"... , ,,..;

""~I0Io. 21111 51.' 5

THIRD·CLASS RADIOTELEPHONE LICENSE HANDBOOK (4th
Edition)
Oy Ed ..e,d M Noll Se rves as e jlfeCllCal s tudy guide lor 1I>e asp,,"'9 ra dIO ope'a'o< as
..ell as a .eady "" e 'enee 10< If>05.e _rkong" ee held Desognl!'d as a st""y aid 10<
obIl1,nongllc""ses up to and onctudong tt>e Fladoole lephone TIl" d ·Class ()pe<alor Pe,m"
.. IIh Broadcasl Endo.semenl ''''s ne*esl adl loon «mta"" Quesloon, and an,*e r•
• ,""1.,, 10 tl'lose g,v"" on Ihe aClua l e.am,na toon 208 pages . S".. • 8 \'t ; soltbound
NO. 21353 SS.1I5

TUFTS SELECTED TITLES OF
POPULAR SAMS PUBLICATIONS

I

~ \
,

•

RADIO TRANSMITTER PRI NCIPLE S ANO PROJECTS
by Ed*a' d III Noll. W3F OJ. Devoted enl"ely 10 rhe s ublllCl ol 'ad ,o . 'ansm,trers . th'S
boo~ is a he'plu l garhe"nll 01modern transm,ne' pftnC'flles, ,deas ci rcu,ts techn,ques,
and lea rn· bV· <lomg projects Cove rs B,pola r CW and A·M Transm,ne ' C"cu"S
T,anSistOf Tube C"CUl tS. Bas IC Pn"",pl" s 01 SSB·DSB Gene ' arlOn . Integ ,all!'d ClfC U't
Fundamenla 's . Viol" VHF Circu,ts and P" nc,ples Freq....ncy Modulat IOn . and more
320 pages: SI'J ' 81'J . SOllllOund
No . 28031 " .95

73 DIPOLE AND LONG· WIRE ANTENNAS
b y Ed* " rd M No!!, WJFOJ Cove rs practtcal ly eve'y type 01*"e anlenna us ed by
amateu rs G,ves d '....enslOns , coo hgura tlOns. and cons truc tl()f1 dala lor 7J diffe'ent
ant""""s . l)Ius appendICeS coverltlQ ConstructIOn 01 ""'Se bftd ges ltne lune" and
dllta on meesur'ng 'esonanl " Illluency velocny lacto< . and s*' 160 pages. 51'J • , ,,.. .

"""""""No. 2. 00t SS.SO

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS
by Edwa,d M No/! . WJFOJ The second book ,n I seftes 01pracucat a ntenna construe·
'oon and deSIgn metf\odS Contains dalaon p,actlCally I II types used bya mateurs NOI a
.ehas h III ptevoously PUbl,sl'>ed ""'ta . bul 1I compo-Iahon 01 the autnor 's OWh e.pe'""",,1S
.. tIt'l varIOUS lIn'enna ConhgUrllloons. T"'" 13 ",lter...,t antenn.,. I'I.I ve a ll been tn.nn and
a"·test"'" by t!'le autt'lor 160 pages . S"' . ' I'J . SOllbOuM
No. 24021 SS.SO

•
FIRST-CLASS RADIOTELEPHONE LICENSE HANDBOOK
(4t h Edition)
b y Edwa'd M NoR An e .celtent study gUide lor t"" h' s t·class ,adlOtelephone license
. ....monatoon Contaon. 1I11 _ mal.." al needed 10 pan Element IV 01"'" FCC e.a....ona ·
toon , ;",;I"",ng ali lhe queSllOns I nd answers 10000nd '" lhe la lesl FCC St""y GUIde Has
th' ee s,mulatl!'d e>am,na tKH'ls . pte5er'l11!'d .. !hoe ....... M'ple·chooce lo rm 01the FCC tes ts .
as *ell as answers and evalua t,ons to I'>e lp the reade ' I,nd h,s weak a'e as .'6 pages :
S"" •8 ''1, Sollbound
No . 2".4 5 7.95

HAM AND CB ANTENNA DIMEN SION CHARTS
by Ed ..a,d III N~, W3FOJ. Til.bulales d'''''''' soon !fllo<mal00n 1ft teet and lI'l(: !'>es 10< a ll
1!'Ie popula r anlenna conlogu,a loons. GnrtlS dalil. 10< dipole ant""'has . quarter·*av..
ven lCa ls M o-e l..ment beams. Quads , Illangies. !flV"'ted d,poles , and inverl ed vees
Inc ludes ,nlo<mahon 10 ' cullrng transmts s lOn Imes to 01 prele ttl!'d * avllleng tl'l , d,men·
s tonmg flhaSrn9 noes . culling a matchmg st"b, and spac.ng antenna e lements. 6.
pages: 6 • g; sollbou nd
NO. 2.023 52.15

RADI O HANDBOOK (20th Ed ition)
b y WIlliam I Orr. W8S AI A completely updated 20th ed,lion of the famous commun,ca·
lIOns h.andtlook that 's the e tectronlC Sindus try Slanda'd 'Of eng ,neers . IlKhnlCta ns , and
lldvanced a....aleurs E. pla",s on aut""'<la t,ve dela ,1how 10 deS'lln and bu ,1d a ll type. 01
'lldoocommunoea 'oons eQU'pment Contalfts g'eatty enla'9ed secloon on semoconduc,or
andlC C1fC"'" deSIgn Inc ludes ssb design and eQuljlfl'leftl. rtIy ClfCUrts;llnellr ampl,l,e .s .
bo.h sol"'-Sla le and tube type. : v!'II and ul'lf "ansm"'e ' s and converters . as _ Mas
spec,a l-purpose and tog'c cltcunry. l)I"s comple re'y revised cha pter on e lectron oes
malhemahcS t 080 pages . 6 '-'1 , g v., ha 'dDound
NO. 2.032 118.50

COMMERCIAL RADIOTELEPHONE LICENSE QUE STION &
ANSWER STUDY GUIDE (3rd Ed ition)
b y Ed * ard III Noll. Prepa res the 'eader 10 la ke lhe e.am,natlOhs lo r tMe va , lOus grades
01 rad iotelephone neeesee. Emphasize~ tnc se sublec ts lha t a' e moSI ' .... portant 0' most
r'kely to be mISunde rstood The queslions I,e representalrve 01thos e used tn the FCC
e .am",a toon. 3IJ.a page s: 6 .9. sollbol.tnd
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F requency

G a 'n ISO

21 ElemBnts-432 MHz
-145.95

•HorIz ontal e pe...t......-e engle

VertIcal apert u r e a ngle ·

F r ont- t o - back r e t,o

S Ide lobe att enuat ion

S W R
Impedance

We<.ht

PhySICal lengt h

W ,ndload -

· T he Indlcated v e lue

TEC HNICAL DATA

-

,-~ ...
•.. -_..-__ HMR-172...

50
4,4kg
8,4 m
16 kgp

Fre q uency r ange MHz 14 4/14 6 430/440

G e rl IS O 14 d B 17 d B
• 2 x ISO

0
Horiz ontal epert....-e B!rVJe 2 x14
VertICal apertu re angle'" 2x23 ° 2 x16°
F ront- to- back r-etao 15d B 23 d B
S ide lobe attenuat ion > 5 DdB > 38 dB

SW R c 1.3 c 1 ,2

Impedance 5 0 SO
W eight 1.S k g 1,1 kg

P hysical length 3.3 rn 3.2 m

W'ndload - 6.4kgp S .4 k g p

* The 'ndoca t ed v a lue ,s g'ven a t - 3 dB

144/146
17, B d B
2x1So
2 x 17'
22dB

> 6 0dB
< 1,2

SpecieI OSCAR-9 & 19 Elements
144/435-153.00
TECHNICAL DATA

g iven a t - 3 dB

'--_ '0. I

;:::::':-' -- :-..:.~ , .--_ ..- ~

~";"_.. :~.~ HMR-173 I~
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16 Elements - 144MHz
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F r-equency N ..-ge MHz

G eln ISO •HorIzontal e cer-ece-e angle

VertICal apertu re a ngle ·

Fro n t- t o - back; r a t .o

SIde lobe attenuat,on

S W R
Impe dance

We_

PhySIcal lengt h

W in d load ·

· T he Indica t ed v e lue ,s

16 EIBmBntB-144 MHz
-155.95
TECHNIC AL D A TA

HM-225

._-..- ,- _.--- - - -- ----- - ---
Tuft $ Radio Elect. oniC$ _ (617) 395-8280

TC21

HM ·223 Trunk Mounl -S29.00 (220 MHz),-_ "---.._.._ -__ ~__..__~__ '7 ""_--......_- - ,.- ,-
-~ ...-- .-

-

- --- --
..... 0-. ... ... __ ..._c... .. _ .. _
_____ e-_.--...
--~-- ._-
HM-225 Unity a .in (m.rine mobile servicel
-~5 . 00 {220 MHzi

''''---''---''' '' '- ...-.._...-..-........" ... ".".-........ ......----_.._-- ~-- ..._----,' ......--.....- ,- --- .~ - . ~---- .- ----- .... -- -- --- .-

~",,::---..~21 Elements - 432 MHz

-

50
1,9kg
3,3m

6 ,4kgp

14 4 /1 4 6

14 dB
2)< ISO

2)<23°
15dB

> SOdB
c 1,3

9 Elem ents - 144 MHz

tl H~l80
! !
l>
; !, -

ooc.... ....,••"""'''''''- - -..- ,.-
"''' -- ..-- .......,-------_.-,._,,,, -

3 dB a.ln High P""onn•.
Yehlc:ul• • Antenn. s.n..

179 Low PrOIll" Mount -S29.00
180 Trunk Mount -S33.50
81 Mall"'" Mounl-S36.50---_...._--.......__ ..---.- '.... _-------_.__._-. - .--------__.. ."-- --_ ~ ----- -_ _'-_.-.. ,,-

9 & 19 El ements
- 144/435

, W R

Tlpedance

Ve_

' h ySIcal lengt h

"II ,n d load ·

F9FT TONNA ANTENNAS

The Indlca t ed v a lue's !=l 'ven a t; - 3 dB

<r-eqceocv r aroge M H z

3E11rl ISO •-io r ,z ontel aperture angle

/ert lCai apertur-e angle ·

'ront- to- oece r a t .o

s-oe lobe attenuatIon

9 Elements-144 MHz
-127.95
TECHNICA L D ATA



for p ...t
RG-8 / U
will ......d

CENTER INSULATOR for Multi ·
Band Duubl..u Mod..1 CI

MULT1 ·BAND H Y' Q TRAP DOUBLETS
lIy·Q Tr.p.

• Ins t . 1l Horl ~on t illl y o r i1' In " ...1 ..d V
• Sup...·Su ..nlth Aluminu m CI.d Wir~
• W~a1h ..r proof C~nl ... a nd End In .ul.lo rs

HY ·GAIN'S INCOMPARABLE
HY·TQWER

FOR 80 TH RU 10 M ETERS

M o d d 18H T
• O ut5hndlnl O mni· Di r.. ction.1 p .. . fo.m. nc..
• A utom.lic B.nd S w it chin l
• In . h U. on 4 sq . ft . o f ' <'I I ..stat ..
• CompIU~ly S~lf-Suppo.linl

B)' .n)' .t.ndard of m ..asuT<'m~nl. th~ H,.-Tow~. is unqu~s

l ionably Ih~ fin~sl multi·b.nd "~.tical .nt~nn. s)'s t .. m on the
m ••k~t lod.)' . Vi.tu.lI)' ind.. . tructibl~ , the Mod~1 1 8 H T
f.. . tu . .. s .utom.lic b.nd $..teeuon on 80 th. .. 10 m"l~n

Ihroulh th~ u s.. of • u niqu.. stub d~couplinl syst~m w hich
..f1..euv..I)' i $OIII" S " ••Ious s.. ctlons of t h ...nt<'nna so t h a t .n
~I~ctrical 14 w.".. I.. nlCth (or o dd multipl~ of • '" w."..I.. nlCthl
~llisu on .11 b.nds. F ..d wilh 52 ohm <:oa ,. , ,I tak~s ",,"imum
l..e.1 pow~r •. • d~Ii,,~rs oUhtandinl ~rfo.manc~ on all
bands. W il h th~ .ddltion of • b.Sf: loadine coil, il aho ddinn
oulst.nd inl pnfo.m.nc~ o n 160 m~lns. Structu ra ll y, Ihe
M o d ..1 t 8UT is bUl11 to 11$1 • li fe t im.. . Ruu...d hOI-dipp~d

e.I".nir_..d 2 4 ft. tl>W~. ...qu i. .. s no luy..d .uppo.ts. T op
mast. w hich U1.I.. n d. t o • h .. ig h l of 50 Ft.• il 6061ST6 I.p ....
a lu minu m . All h ..dw.r~ is irid il~ tU.I .. d 10 MIL . pen. If
you 're lookinl for Ih~ .. pltom .. In "~rtic.1 . n t ..nn. 'YSI~nu,

you'l\ wanl H y-T o wu . Shpr;. WI ., 96.7 Ibs . O.d... No . Ul2,
Pric~ : !279.95
NEW ~cial hinl~d baSf: • .,... mbly on Modd 18 HT .UOWI
compl.. t .. a"' .. m bl y of ant .. n n a .t ground I~"..I ... permits
"aliY r.ising .nd low~. inl of I h...nt ..nna.

BROAD BAND DOUBLET BALUN
for 1 0 thru 80 m .. t ..n
Mod~ 1 BN-36
$H:o.95

A dip.. l.. .. nte noa for l h .. in di " idu als who pre fee Ih.. " du-it-you
.el( " neltib ility of c .......tom"esieninl: an . nt ..noa for your s p .. cif
n ....d s . ( WoI k t he frf'Qu ..nci~s )'ou wish in th~ 1 0 l hro UCh f
met..rs bands) .
Th.. DIV-30 f... lur... , Dunb'" Cop~rw .. kI w i...
str.. neth , Mosl .. y Dipole Conn.. d o. (OPC-I) for
R G -{)8 / U coax . nd a ll t he t ..c hntcat i nformation y o u
construct your cuslum-<! ..slln ..d anl ..n n a .

I nUa ll ~d hori" ontallY o . as.n in v...t ..d V, Hy·G.in doubl~l s ith
lI y · Q I.a p ' d~Ii" ... , .u.. hillf w.v~l..n l th p ...forman c.. o n .." y
d .. siln f re qu.. ncy . MU..h ..d tr.p•• individually pt..tun..d fOI ~. ch

ba n d f.. alurf l a r ll~ d ,a m ..t ... COIl. I h . t d .."~lop an ~xC"pti..n.lly
f. " u t ilb l.. L IC Iililo .nd "flY hilh Q ~rform.n«. M..chiln,cally
sUlM' rlo . solid . Iumin um ITap housin.s pIovid.. m.,.imum prot..e
t,on .nd .upport 10 th~ load,nl COil. F ..d with ~2 o h m CO ill<,
H y-G . in doubl.. ts "mploy su~. ....tr ..n r;t h a luminum d . d "nr;l~
st r iln d st e~ 1 wiI" ~I..m~nls thu d .. fy d ..t .. t io.ation from ..It w. t ...
and smok will not .tr.. l c h ... .... il h .liln d hu..i..an ..- l i k~

w ind •. SWR I than 1.5 :1 o n .\1 b.ndl. Siru ng. Iilhlw~ir;ht .
w"Uhuproof e .. n l .. I insul. tors .... m old rd from hilh imp.ct
eyo l.... H ...d ........ i. irid. t .. t .... t ..d 10 M IL $P~cs. H ..."ily s~nilt.. d
7 ·inch ~nd In . u la tors m old ..d f rom h igh i mp. .. 1 ..ycol. .. incI......
I.. . k.r;~ path t o i1pprollim.t.. ly 12 inch .

M ODE L 2B DQ for 40 and tlO m ..I 100' 10'11" o .,.. • • u. Tak~'

m"-,,,imum I.. gal pm... ... . S hpl. WI .• 7 .51bs S49.9~

O r d .. . No. 380
MODEL 5B DQ f or 1 0 , 1~ , 20. 40 a nd 80 m .. , ... . . 94 ' 0 " ..",11
Taku m.,.imum po.... ... . Shpl. WI., 12.2 Ibs. $79 .95
O rd... So. 3 8 3

S tronl Iigh t ...·..ight. w .... lh...p . u ..t
Mod..1 C I is m old ..d f r om hilh impact
e yeo l.e. H ••d w .... is IIid it~ 1.... I ~d se
MIL IIM'CS. A cc.. pU 1,," or~" eo.xi .1
Shpg. WI .. 0 .6 lbs. $~.95' Ordu N o."

M U L TI -BA N D ANTENNA
Dipo'" Anl ..n n. - Mod..1 OIV-80
$13.9~

For 10 thIu tlO m"I"U - riloi« of on.. b .nd

EN D I N S U L A TO R S fo r Doubl~ts M o d ..1 E I
Rultlt.. d 7 -lnch end insulaturs ar .. m o ld .. d fro m high im p...t
cy culac I ha t i. h .. av , ly . s.....t .. d tu in cI".'" I" a k .g~ path to
. ppro", im.t .. ly 1 2 inchu. Av.H.bl .. in pilin o nl y . Shpl. Wt . , O . ~

Ibl. S3.9~ O.d~. No. 156

,

I

B
Th,· m o d .,\ BN -K6 b ill un provid~s o p timu m b alanCE."

~ o f pow~r t o both sidt's o f an y d oubl.. t and vutlyI '. i m p ro,'''s thO' t n n dp, o f ('n" . ,y from r..t'dli ..... t o
a ntt' nnll . 1'0 ...' '' . CilPileit, i . I KW. DC . Fl!' atures
" ' f' .. t h ... proof c o nst r uctio n lUtd built-in m o untin g'f 'no'e rs. S15.95 S h ". W• . • lb. 0"" No. '"

~

/

6-Eh·m..n. Sup'" Thund ...•
bird DX fo r 1 0 . 1 5 and 20
M .....n M u dd T U6 D XX
$249.95 S.. para k IlY ·Q

t .lI P S. f r .. tu rlnll. 1".1:"
d i<l m .. t ..r cnils tha t d ...·.. lop
an e xc .. phonall y fa"Ofll b lE'
L ie .alio a n d wry hi l:h Q ,
p rovid.. p .... k pt'r lurmanc ..
on ..a rh blind w h .. t h e ,
w orki n g phon.. or e w.
E Ildut h '" H y.(l a in beta
m ill ch . h.do' ", p ' l."tun t"d•
inso . .... ,"" xjmum i:<l in lind
to' {8 rat in w i t h uut co m·
p rormse . Th.. TH6UXX
r..<'<I s w ilh 52 o h m c u .. ><ial
cab . .. a n d d~Ii ~...rs I" " Iha n
1 .5 : 1 S W R o n au b ands.
M .. c han i<:ally ,up.. rio. con
s l r u ctio n I.. at u res lap...
swag cd . sjott ..d tubinl/. l o r
"asy adjustml' nt and r ..•
adju. tm.. n t , and for La.lC".
diam~I~. a n d I..,.,. wind
loading. Full c i.cu m f ... .. n ee
c o m p . .. s. i o n d amps
...plaC\' , <, If -t a p p in g sh t
m" lal ~c'''w s . In d ud .
la re... d iam..t .. r . h ..a ~y &aug..
a l u min u m b oum . hea vy
cast al u min um boum -Io
mast c la mp, a n d h"a ~y

gaue.~ machin.. furm..d .. 1.. 
m .. nt-to ·buom b . ack.. ts .
!ly ·Gain's f e rrit .. balm>
BN..g6 is . ..cumm .. nd..d f ur
USO' wl lh t h .. T H 6 D X X .

Tufts Rad io E lectronics. 1617) 39 5-8280
TC22

•

..........

""1~ 7 -
101.2 lb.
100 MPH
361bs
I V. ' 10 2' "
" 03 1<1 It

,,"aeee
L.c-.... lhan

I !>.1........ l<'q.al

--

"..

--------
-

I

I
. '

'""zo
1!16 It»
100 MPH
!>11t»
1""'02""
6 1"'1 It

67dB
2~dB

l .... 'han
I.!> I

~ohms

Ma, "'gal

-
--

...

--

",",c"-nk..
lonvr.t ~"'''''''nl
800m "'ngtIh
T..n.ng '''''In
W,nd load a' 60 MPH
Ma"mu m ... ,nd .u""va l
1'10', _ight
MasI d~.....,~. att"pl~d

S...-f¥~ ......

EJ<o:c trkal
Ga'n-a''',,409<'
f 'ont -lO-bac k ' lI1 '"
SWR lat ~nc~l

Suprr
3.Ekm~nt Thundubird
for 1 0 , 15 .nd 20 M.. I....
Mod~1 T H3Mk3 - $ 199.95

~-Ga ,n· . SUP<" 1 ·~"' "",n t

T~""d <1<'......... O<blM>d,ng po'fioo-m-
anci' Ofl 10. 15 i1nd 20 n....
TH3MiU ff,ortutM "'"P" and ",""ch<'d
tty .Q Ifaps lor ..ach band.and~d ~h ~2

o hm cou tty·Gain Beta Ma'ch p n..
'i1 p." ..d ,mp<'danc .. 101 mo., .. lftc,..n'
3 band m..ching. and p'o",<I<'. DC g,ound
'0 ..~m....... p<K'PC"1Ofl .talK n....
TH3Mk3 d<'~ ma,.mum F B ,at.".
...t SWR ,,...,, 1.5:1 .. .-...son¥>(.. Ofl

.. band c""""'all)' _nO<
const ruct."n ,..at u' ''' 'iIp<" . ...ag.-d $k>n..d
1ubing for <'G'~ adJull m..n, i1 nd ""9<"
d'a......' .. ' , Co .........quiPP<'d ...~h t-...aVV
"bb'" boom-'o-mo..t clamp. tty-Ga,n
"'n balun E1N·86 II 'Kom......nd<'d too-
....., h I,,", TH3Mi<3



-

H-.cIQhone JKI< 80.
"'mOut>< r_ 0.-, <:0<'_

"","'. 'oon No _ .......
"g. to' m~",p~ "."".

1'1\0....... ' ' 10" pnon. ,aCk.
.. ,' h '~',"Oua' "", ume

<:0<'''01• • 1oOI COlO ..,In,..- ........
a.- .. c._ ..... 6 n SJ«lO

$14.30
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\

HTC-2
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..... . 20-.

En--- U 1::
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For 10. 1 5 , a nd 20 Meter s
New Hy -Ga in Mo del 12 AV O

..

-

o"'....C...... ..o '''.HIll. $15.50

HMC-2...,....._ -.-.".., ,_ ..-_......_.._.."' ...._ _..-""CO" '1__
. 3000 _ 20_•

PC-HlO Headphone
f .... 'u..- a>mlo<t~

.,.,...,.m....,.,.~ IOo'oQ " Ie
..... . 'toe ....."am"

PhOn.. ....., ' O' nov,C'
O' • • ".5-Q·'l OOO " z

l<>w .~ 6 - lOG

"""'. --v"r U """""
_h~

.... US11)-l)10

5 16.95.-

"• 21 2 21 21 0 .. . ,'.... ,..r---- -
[SLIJ Lk1::

2'0 .', '"~ 2" ' " ~ "~ " ~"'.......

T ufts Radio Electro nics. 16 171 395·8280
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HF C-91
v", """ "_c"n _,......... 0'
, _- '.." "' ''''
COI' o< SS8 ..- " .....20_
S- •• """'. '00 · 3!X1O .... ,~-a- .. c....,. ... ,.,n-ou $9.90

I
•- " ..,

• • •• •• • • •• •

Completely self-s u ppor -ting. t he Mode l 12AVQ featu res Hy -Q t r a ps .. , 12 " double
grip mas t bracket . . .t aper !lWaKM sea mless al u min u m const r uct ion w ith full cir
cu mfere nce com press io n clamps at tubing joints. It deli ve rs outatandmg low angle
r adia t ion . SW R is 2 :1 o r lesson a ll bands. Overall height is 13'6" _Sh ipping we ight
7.2Ibs. Price : $47 ,00 O rder No, 384

New , imprOVlld successor to the world ' s most popula r ve rt ica l!
Hy-Gain Model 1 4 AVa/WB fo r 40 -10 Meters ,
• Wide band performance w it h o ne se tt ing (o pti m um sett ings for top perfonnance fa.-nished l
• New Hy-Q Traps . New 1 2 " Doub le-Gr ip Ma st Bra cket. Taper SWlg{led Sea mle "

A lum in u m Constr uct ion

The ~I odel 14AVQ WH, ne'" ,mp.., '·l"<! "u""'""-.....r 10 Ih.. wo,ld r.. mou. ~lod..1 14 '>' \ 'Q , ,. a ... If·.u pport ,nll.
a u tomatic band . ...·'uh lnll v..n ica l lhal d.. I"'e..,.omnl-<!,,...;:t,onal p.-rfonru" \("(" on 40 t h l'OO .:-h J() .....1....,.
Th...... ...para t.. lIy ·Q Ira"" f..atu r lng la r j(" d u, m"'..r ('OIls l h..1 d.." .. lo p lin ..".... pluma ll.\, fa,'orahle 1..('
rallo aod a \'t·ry hij{h Q , pn""d.. I"'ak I"'r form ..n,,*, I>y ..ff,-ct ,,·.. ly 1""la r,nj( st'CII ,,'" of I h ~ ;m t.. nn H . 0
Ihat a Irue 114 wa vt' reso n" n"" "~ I ,I" on a ll I> ;.nd.,. (Ju l.' l a ndlng ly· low ;",;:1.. , ..diat",n pMI,'rn m..k,,~

UX and ol h..r long ha ul con l"C'" "".y .su p.-no r m<'Chanlca l f..atu ~ ""dud.. ""lid a lumioum hou~'l>j(
ror trap" uSIng ai r d ,elect rlC " apac.."" .h...a,·y lCauj(" t "p.- r "WHj(....d m l""'" .. Ium lnum r..,hal"• . . fu ll
cn-ru mf.........,.. ('Ompr""",on cl a mp" al l uhlng ;':>1 n IS Iha( a r.. 1"1'S' ~tanl 10 ",,,,,,,,,on and ..·...a r .. and a 12
dou ble-llrlp ma,1 bracket Ihal Inou...... ma",mum r1 j(ld ll y "" hel h..r roof.lo p o r j(round moun l'od . Th..
~l od.-l 14AVq,'WB ill"" d ,' ll\"' '''' ,"""e lh 'n t po'rforma n".. " n ,,0 1' ",I,'rs u.i n!: n v·tla m Mod..1 LC -lllli~

Loadll'lj( Coi l Uver ull h ~ lj(hr i. II" lto" t Sh,pp,nj( "" " ' lCh t 9 .2 Ih•. Un, ur p",,...,.j porl a l>ihty' __ o ut .la nd
mil' for p.-rma n..n t m"ta llallon~ Price: $61.00 Ord er No. 385

TYPICAL 14AVQlW8 VSWR CURVES

ROOF MOUNTINGKIT- Model 14RMQ provides rugged support tor Model 14AVQ/WB.

O rder No , 184, Pr ice : $28,95

TELEX. Lightweight Headphones

Hy·Gain REEL TAPE PORTABLE DIPOLE
for 10 thru 80 Meters Model 18TD
The most portable hirh performanu dipole eve•...

n.. _ 1 1ll'T[) .. u"'l ' bly ,"" ...,.. foo-lpnx>l' h"h I"' rfor .......... pnoUblo
_ bIo< an........ 0)'_ _1ot><'<I II pn>Y<'fI ,n• • I...bW '0 _ 01,...
~..w._"'-'- in y,"" d,...,- and ---.......ppl_'- <to_h-
"", Uw _ T........'nlo.. _ 1,1>.-0'" '0~ ... _ f.- ..th..-
. .. 01 """ .... ,n tn.o.,,,,, up \<> 1d '" 132 f_ b 3.~ _ 01""'.Oon
25 1\. 1" 0",110 ur po ly"",p~ l.n. co,.. ·h<'d to> ~'"' h ,.".. "..nni'" in".I1 .",m
10 pol.., ,....,., lo",ldmr· .w h .~,., ,Iabl~ ro< f'..-mm~ u oIo~bl'" aow oo••y.wm
Intep.lod ,n ' ho h..h ;m.-:t buw-,'" ... fr<,quooq 10 ""'r<b """• .nooo , 110'"
<lI!ib...lod 10 _ -......00 u.. "'P"O _k.. '.....11.'_ knIpnx>l'. ,_ . ,,,,"
:12 __• o.l...... "" ftd poofono..._ .... pnoUblo ... ..............., ,-.ILo,_
M_ 1~"U2;""""'" ..-..I WI.. ~ 1 Ibo.

) Or""" ~. 228 P,... · StK.\l5

...
"Ill .._._...._-- --, _ ....-...... . 1'>->!> .._.._.-..",.. ....,.

....."...,., --
,----..

IH

••r
•

' '" .. 2..''W_......
~.-

•..--.._.,00....,

Order No. 386 Price : 597.00

The Versatile Model 18V lor 80 thru 10 Meters

CONST RUCTION ... of extra-heavy
d uty tapl'red . waged ""'ami...... alumi.
num t ubing with full circumference.
ccr roa ron r es is t a n t com pr essrc n
clempe a t slotted tubi ngjoints ... is 80

rugged and rigid t ha t . although t he
antenna is 25' in height , it ca n be
mounted without guy wires. usi ng a
12" double grip mast bracke t, wit h
recessed coax connecte r.

WIDE BAND VERTICAL
fo r 80.10 Meters

Hy-Gain's 1B AVT/WB
Tak.. the wid" band, omnl .<J. ,T"e<.1 lOnal p"rform~nc.

of Hy ·Ga,n 's fa mous 14A\'QIWB, add 80 meter
capability plus ntTa-hea vy du ty oonstruct ion - a nd
you hav.. th.. unr iva lled nO'''' Il'lAVT/WH. In ot.....
..'ord•• you have qu ,.... an an ....nna

• Automa t ic s WItchi ng, five band capability is lie
complisht'CI through tht' use of th r<;e ht.>..f..d·u p
Hy·Q trapll ifea turing la rge diameter coils tha t
develop an exct'ptionally favorable UC reuor.

• Top load Ing coil.
• ACI"OIIS-the·band performance with j us t om' fu r-

nished setting for each band (10 through 40 ).

• True 1/4 wave resonance on a ll bands.
• SWR of 2:I or I.... a t band edV"'.
• Radiation pattern haa an outstand ingly low

lingle whethe r roof top or ground mou nted.

Tho """'" I..· ..- _ .....,..........._ 'OM ._ ...
,_ ' ,0 ",. of ' ''''
_ _ _ _ ._ Fft "' __, . .... I .
~ , _ , , . _ l>~ -... l"__ of
....~ 1_ ,.....' _ .. ,._, ,_.1... _ ••_
110, , 4" ,n'" ,••" I, ...1., '" ".~ .. ~._
__n".. ~••M, _ ,., ,",,,,"' I.V ,"n '" "0"'" , '"." 11_ ~ ,' -.. "...,.." .." _ W' , ...
a.- .... 191 U100

, __..'

" '- " - ".,.'"
. ~ .... ",~... ,Io ""'.
.. H,-Q " ,,_ " , ' '• • "

.. ... " ,..,. "' " , _, _" , r..,-._...-'-.. .. ...,.."'- .... , ", ...-,__,_...._- ..-
~.__ ..,__ ......' T"' _ ..... _ _ ..._ ...._..._---.. ....... . ... ....-- ' - ,,' - ,..
, .. _ , .., , \)0 " ~ . • ., .., " " '. ,,, , ,,...., " ,' _.•" "' .."'.." " _,,
.. . (,-. •__ 1 , ~ ~ 1 , .-.. ,_ . " _ ..u,
...., .. _ ... ... _ - Qo<d - -' ,-.. , _,_ .',._----_ _...
•.-... .- '- 1... · ... - __ - ,-_ , .-.. _ 1_', 4.., __...-_..
.....~ 01__ ' _ 1......., ." ......... ""- ,~-~ ,..,, -" .
•., , ,. ,~- .. ' ''-''' ! .,-- , ...
_ " " .._ . .. . ,......~.. ~_.. , ' ~_" '0. ' ••01.' Ox

ALL N EW
3- BA N D,
2 ELEMENT
HY-QUAD



Model EL·500
6 + 2 Digit Scientific Calculator
• Scientific notation up to ± 99

dynamic range.
• Direct access memory.
• Degree, minutes, seconds to

decimal degree conversion.
• Trigonometric , inverse

trigonometric & logarithmic calc .
• Square root, root and pi keys.
• Power: 2 penlight batteries incl.
• AC adapter optional.
.11',," x 3%/' x 5'/,,"

51695

Model EL·1058
10-Digit Desk Top 2-Color Printing
Calculator with Convenient Grand
Total Memory
• Total memory key.
• 2·color printer (red & black) ,
• Easy to operate " Human

Engineered" keyboard layout.
• Handy non-add/sub-total key.
• Add mode, decimal (0,2,3) and

constant/floating decimal selector.
• Power: 120V.
.6" x 9" x 3Vt "

Tufts Radio Electronics . (6 17 1 395 ·8280
T C-24

_.-.._._.- -I
l&l CJ CHIl _
crICDCDCDGl
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G) l!:I Cll:!) (!)

Model EL·5001
10 + 2 Digit Sophisticated Scientific
Calculator Featuring Linear Equa
tions. Complex Number, Integration.
Quadratic Equations, Vector and
Statistical Calcu lations
• More than 25 basic functions ,
• Degree/Minute/Second .~

decimal notation degree,
• Polar coord inates.. .. rectangular

coordinates.
• Degree · Radian - Gradian mode .
• Power: Ni-Cad batteries and AC

adapter/charger included.
.6" x 1" x 3III "

Model EL·8131
a-Digit Calculator with Memory,
Square Root and Percent
• 5-key direct access memory.
• Large, bright a-digit display.
• Square root key.
• %-key.
• Clear and clear entry keys .
• Overflow error check device .
• Power: 2 " AA" batteries incl.
• Rechargeable Ni-Cad batteries and

adapter/charger optional.
• 3~/' x 2!ofu" x 5%"

51295

Model EL·5806
Billfold Type Advanced Scientific
Calculator on ly 7.6mm Thin
• a-digit mantissa/2-digit scientific

notation.
• Pre-programmed for 24 functions .
• Statistical calculations.
• Easy to read Hi-Contrast LCD .
• Indicators for minus, memory,

battery and statistical mode.
• Constant , chain , power, scientific

and statistical calculations .
• 1,000 hours on 2 watch batteries.
• Soft vinyl carrying case included.
• 1'!J," x 2231:12" x 43

'132"

$2995



- individualit y has limits

James R. Avoli K3MPJ
1261 Brinton Road
Pittsburgh PA 15221

Interchangeable Test Leads

H oW ma ny pieces of
test equipment do

you have ? If t he answer is
grea te r than o ne , th en it's
ve ry l ike ly t ha t t he y
employ different types of
connectors for thei r test
le ads. This cond ition has
led to a lot of frustration
for me over the years be
cause of the need for
severa l sets of incompati
ble test leads. But I fi na ll y

thought of a solution to
allow the use of my scope
probes with my YOM ,
VTVM, counte r, e tc .

The idea was to fabri 
cate a custom connector to
fit each individual piece of
eq uipment , so tha t a ll my
test leads would have a
com mon te rm ination. I
selected the bayonet-style
connector (BNe) because
of the following re asons: 1.

the quick disconnect
feature; 2. the ability to
mai ntain the impedance of
coaxia l test leads that are a
must when wo rking wi th rf;
and, above a ll . 3. their
cheap availability on the
surp lus mar ke t.

As shown in Photo A, r
fa br icted the custom BNC
adapte r from the heaviest
gauge so lid wire that I
cou ld f it into the connec-

tors, even tho ugh it too k a
littl e fil ing, to o btain the
maxim um mechanical sta
bility. For this same reason ,
I c hose to use eve ry
mec ha n ica l adv a nta ge
ava ilab le to me while
creating other adapters . In
addition to the holding
power of sol der , I used
wa sh ers and lock nuts,
crimped where I cou ld ,
used setscrews, etc. If you
re use the orig inal connec
to rs fro m ex ist ing test
leads, you won't have to
buy new ones to use on the
male side of these
ada pters.

Whe n you' re do ne, yo u
will have an eas ily re
movable adapter that in no
way defaces or modifies
the o rigina l equipment , as
illus trated in Photo B. But,
best of all , every se t of test
leads will be interchange
ab le . What more could you
as k? _

Photo A. Photo B.
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John Skubick K8./S
104 0 Meadowbrook
Warren OH 44484

Happiness Is A Smart Scanner

- mods for the PB M/AWE FMSC-1

swi tch. As the rig's readout
changes between (14)6.XXX
and (14)7.XXX, the offset
information routi ng is being
switched when the scanner is
ON,

No doubt you hawk-eyed
logic lovers will have spotted
the way I "cheated" in Fig. 2
to get the easily obtai ned
dual-input AND gales to
funct ion in this circuit! The
perfectionists amo ng us may
prefer Fig. 3, which uses a
t riple-input AND gate. Either
way works wel l. Fig. 3 might
be preferred if someday
repeaters are allowed "all
over" the two meter band. I
used a soc ket for the IC. My
men tal logic goes like this :
" If the IC is made plug-in, it
won't burn ou t !"

All of the parts are readily
available from Allied Radio
through Radio Shack. Allied 's
catalog can be obtained from
practically any Radio Shac k
store. Many of 73's parts
advert isers should no t be
overlooked, either. Don't
forget, though, that the reed
relays specified must be the
type that are very small in
physical size. They are almost
t he size of ICs. Other
"regular" reed relay configur
ations may be too large
physically to fiton the added
circuit board.

Parts list

AND gaUls. TTL. 7408 or 74 11
Any NPN silicon transistor such as 2N2222
Reed relays. SPST. 12-vo lt coil. tiny size such as
Allied Rad io AMP 2007 [stock #7003-2007•
$ 1.91 each plus shipp ing)

14-pin DIP Ie socket
R 1, R2 500 to 1000 O hms, Yo·Watt resistors
DPDT center-off min iature toggle switch
Perfboard, 2Y.. x 1Y. inches. with .100" hole centers
0 1 1 N34 or any germanium diode

Ul
01,02
K 1. K2

the parts on a 2Yl x l 1,4-inch
piece of .100" x .10 0" perf
board. Wrap the board and
mounted co mponents with
one loose layer o f e lectrical
t ap e, an d then co ntac t
cement it with in that big
empty space inside the scan
ner.

The schema tics in Figs. 1,
2, and 3 sho w the detail s. Be
sure to ground th e u nused
gates of the TI L by con
necting them to the minus
side of the power supply.
TT Ls are rather curre nt
hungry when th e inputs are
left flo ating.

After this simple mod is
done, th e former "UP, OFF
(simplex ), DOWN" switch
now becomes " NO RMAL,
SIMPLEX, REVERS E." This
swi tch can be left in th e
NO RMA L, SIMPLEX, or
REVERSE position when the
scanner is off (DELAY con
trol pot rotated co untercloc k
wise to "O FF").

How the Mod Works

BCD logic from the MHz
readout dr ives the appro
priate section of AND gate
which in turn drives a tran
sistor relay driver. The reed
relavs, K1 and K2, control
t he offset in format ion
routing thro ugh th e NO R
MAL, SIMPLEX, REV ERSE

AUTO.... flC

: ..00 ''' 'O"SET ,.. f O
TO sc......r.
C'_CU" 1""'"'0

."."

----} t"ST. NO
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'N"IIT TO REGULATOR
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OUTPuT Of RE GUL ATOR

REGULATOR 'C 'S LOCATEO
ON REAR PANH Of SCANNER

,h ' SCANN E_ C ~ASSIS G_OUNO

•

2 MHz in 4 seconds!

Automatic ±600 kHz Offset

This mod only uses a few
par ts and takes about one
hou r to install. The SPDT
cen ter-off t o ggle sw itch
labe led "UP, OFF, DOWN" is
repl aced with a DPDT center
off switch. Mount th e rest of

C O ~ ~ E CTlO ~S

•
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"
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"

. ~ REG
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SlE f ' G ~
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c"'C...T _.0
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Fig. 2 New automattc-ottset circuit added to scanner socket
and offset wiring.

Fig, 1. Scanner's original (manual) repeater offset wiring.

see OUTl'UTS

I n my travels, many have
asked me abou t th e auto

matic repeater offset and
LED scanner-o n mod ifica
tions for this very popular
sca nne r, th e PBM/AW E
FMSC-1. For the unfamiliar,
this search-type scanner is a
plu g- in o ption for th e
KDK FM transcei ver and the
Kenwood 7400A. It searches
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Fig, 4. Scanner OFF·ON indicator. Recommended LED:
Radio Shock subminiature LED (276-042). Its ratings ore 1.6
Vot 20 mA. Actual size and rotinfjS aren 't important; what is
necessary is that the LED you choose must hove an opaque
lens so that it con be viewed from any angle and also
illuminate the SCAN·HOLD switch.
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Fig. 3. Alternate logic circuit for perfectionists.

For what it 's worth, I
might add that the scanner's
BCD outputs arc TIL com
patible o nly. CMOS gates
would not trigger in thi s
circui t. Otherwise, the parts
are not critical at all.

It is uncanny to see the
scanner doi ng the offset
switching chores automati
cally every time the rig's MHz
readou t changes back and
For th between 146 and 14 7.

This mod also works when
the scanner is switched from
PROGRAM to 1 MHz. Now
the rig is con trolling the auto
offset switc hing when the
scanner IS on.

First, the scanner searches
and fi nds, and you latch it to
a desired repe ater. All yo u
have to do no w is squeeze the
PIT and fire away . Your eyes
stay on the road, wi thout
further wear and tear on your

fi ngert ips and repeater offset
swi tch.

Another Modification
Quite a few delighted

owners of this scanner have
expressed the des irabili ty of
seeing. at a glance, whether or
not the scanner is con trolli ng
the rig's frequency. Here it is
in Fi g. 4, with all the elec
tr ical details.

I d rilled a 1/S-i nch ho le in
the fro nt panel abou t 3/8 of
a n inch to the left of the

SCAN-HOLD switch and in
serted the t iny LED from
behind. A micro-drop of
Super G lueTM holds it in
place. Contact cement a lso
works well. Now, day or
night, I can easily see when
the scanner is ON. The tiny
LEO also illum inates the
SCAN-HO LD switch in the
dark. Handy, eh?

All inquiries sent with a
self-addressed stamped en
v e lo p e wi ll be g la d ly
a nswered. -

•

North Georgia's

only
Authorized
Yaesu Dealer

Yaesu Kenwood
Mosley Antenna Vibroplex keys

Cush·Craft B & W
Hohn-Tower Swan meters
C.D. E. Rotors Hustler
Shure United Clocks and tuners
Ca ll Books AR AL Books
M F J Saxton

Stop overfeeding
your antennas.

Jfl III

only
$29.95

Kantronics Sky Switch antenna isolator

RG -58/U costs too much to use more than you
need!

Kantr onlcs S ky S witch antenna isolator can save you
enough in RG·58IlJ alone to pay lor itself". With a S ky
Switch mounted on your antenna ICll.l.'eI'. yo u can bring
you r H F a nd 2 meter a nte nnas In o n the same
fe edUne! No special relays or control wees are needed, the
S ky S witch chooses the proper antenna for you.

This means less coax, less wire hanging around, less cash
outlay and less headaches for you! Put yo ur antenna s o n
a d iet. order a S k y S wi tch today.
•Assuming you use a 40 foot tower, 20 feet from !JOur
station , and coax at $ .50 a foot.

GKANTRONICS
""~ """""I2\II' to. DoI_

~--..... _'-""_0--_ ..__
" 3

Call toll free 1·800·241 ·9961

TPL 2 Meter Amplifiers
Curu lJle te S(>, l'it'e f(lcilit if~s
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Tweaking Your Linear
- the right way to tune it

•

A. J. Massa Wj VSR
Box 60 75
Nr:w Oneans LA 701U

D id you know that
many manufacturers'

recommended tune-up
procedures for grounded
grid linear amplifiers are
misleading and. if followed
to the letter, may ca use
your potentially "linear"
amplifier to be not linear at
all? The types o f grounded
grid linear a mp lifie rs which
r refer to are the Heath
58-200 and 58-220, Den
Tron 160-10l, Yaesu Fl
2100B. Drake l-4B. Co llins
30l·1 , Henry. Swan. etc. , as
well as some of the older
Hunter Bandits. Tempos.
and Hammarlunds. I have
either owned or had ex
perience with all of these.
plu s a few hom e-b rew
amplifiers.

To illu strate my point. I
will use the Heath 58-220
as an example of a typical
modern Class B grounded
grid amplifier. It is prob
ably the best value in
amplifier s on the market

2 52

today, and it is c apable of
all the power the law will
all ow (and then so me). It is
efficient and re latively
"cl ean" when tuned and
operated correctly.

The important specifica
tions of the Sa.220 are as
fo llows:

• Drivi ng power re
quired-100 Watts

• Maximum power in
put -SSB: 2000 Watts PEP;
CW : 1000 Watts ; RTTY:
1000 Watts

e O u t y c y cl e - SS B:
continuous voice modu
lation; CW: continuous
(maximum key-down 10
minutes); RTTY: 50% (max
imum tra nsm it time 10
minutes)

Although output power
is not specified by Heath, it
can be e xpec ted to approx
imate 1200 Watts PEP SSB
and 600 Watts CW-RTTY
when co rre c t ly adj usted
for maximum lega l power
input for those respective
modes . These are reason
able expectations for
commercia lly -built
grounded -grid linear
amplifiers, as well a s many
described in the Radio

Handboo k (Editors and
Engineers) and The Radio
Amateur 's Handbook
(ARRl).

Caut io n! Heath's specifi
cations look innocent
enough, but they may be
mi sleading already. " Driv
ing power requi red- 100
Watts ," Add "m aximum."
" M a x im u m power in
put -SSB: 2000 Watts PEP;
CW: 1000 Watts; RTTY:
1000 Watts ." Add " PEP"
after "CW: 1000 Watts"
and after " RTTY: 1000
Watts ." You see, PEP and
key-down CW or RTTY are
the very same. That is , the
peak enve lope power of a
kilowatt CW signal is 1000
Watts . Isn 't it logical then
that 2 kW PEP SSB shou ld
be the same as 2 kW key
down CW ? It is logical , and
it is co rrec t .

A ve ry useful featu re of
the SB-220 is a front panel
switch marked "Cw -r uoe/
SSB." It permits the selec
tion of either 3000 V dc (for
hig h power SSB) o r 2000 V
dc (for CW, RTTY, lower
than-maximum power SSB
and initial tune-up), ensur
ing optimum p late load im-

pedance and efficiency for
the two power levels, 2 kW
and 1 kW . It is impossible
to correctl y adjust a
grounded-g rid linear
amplifier for clean, effi
cient operatio n at the 1 kW
level and operate it at the 2
kW level. Likewise, it is im
possible to correctly adjust
it at the 2 kW level and
operate it efficiently at the
1 kW level. In the latter
case, the am pl ifier will be
linear as all get out, but it
will not be efficient.

In a ve ry comprehensive
a rt icle on thi s subject:
William 1. Orr W6SAI
(Ma nage r. Ama teur Service
Division o f EIMAC) sa id ,
" To achieve 2000 Watts
PEP input (u sua lly as 
sumed to equal 1000 Watts
under vo ice co nd itions).
the a m p lif ie r must be
tuned and loaded at the
2000 Watt level , un less
so me rather sophisticated
te st eq uipment is at hand ."
I really don't know what

'Orr, William I. W6SAI , " A
Grounded·Grld Two-Kil owatt
PEP Amplifier," Ham Radio,
February, 1969.



sophisticated tes t equip
ment 8 ill referred to , but I
can th ink of one manufac
t u re r's ampl if iers w hi ch
can be properl y tuned and
loaded at an input level
fower than maximu m rated
power. Those are the Col
lins 30l-1 and 30$-1. They
incorporate a sim ple, inex
pensive, and effective
comparato r c ircu it which
allows proper adjustment
of the ampl ifiers at about
one-f ift h maxim um power
level. I don 't understand
w hy other manufacturers
don't put this same feature
in their amp lifiers. If you
want to add it to you rs, i t is
desc r ibe d in Am a feu r
Single Sideband (orig ina lly
publ ished by Collins Rad io
Company, now available
from th e Ham Radio
Publ ishing Group, Green
v ille, NH 03048).

l o ok now at Heat h' s
sp e c i f i c a t i o n, " D r i v i ng
powe r required -100
Watts ." There it is, pl ain as
day, 100 W atts. If only
Heath had added " max
im u m , " so me of us
wouldn't find ou rselves
drivi ng a nail with a
sledgehammer-trying to
jam 200 Watts, 335 W atts,
or (ughl l 470 Wa tts in to an
amplifier whic h requ ires
only one hundred Watts of
rf to d rive it actually past
the legal lim it. The 200,
335, and 470 Watts figures
are w hat you can expe ct to
come out of exciters like
the Drake TR-4, Swan 500,
and Swan 700, respective
ly .

If th e amp lif ie r requ ires
only 100 W atts of drive,
what d o you suppose hap'
pens to the extra hundred
to fou r hundred Watts? I've
heard t h at i t ' s p a sse d
through to the antenna . I
reall y don 't think so. What
I th ink happens is that i t
simply ove rdrives t he
ampl if ier, beyond its legal
lim its , and quite likely
causes an excess ive ly
broad, distorted signal
"f fat topping ." if you wi ll.

" But you can always
turn down t he microphone

gain on these super-power
exci ters and keep from
ove rdriving t hem," y ou

"N N I" Isay. av . avt say ,
especially if you want to
maintain an optimum
peak/average power ratio
and t ak e advantage of the
benefits o f your exci te r's
A lC feature. By t urning
down t he m icrophone gain
to the point where you will
not exceed 100 Watts PEP
o utput , you wi ll never
reac h t he power level in
you r exci te r w he re AlC
begins to control peaks.
You might as well turn off
the amplifier and talk t he
exci ter u p to its ra ted lim it .
Your signa l will be louder.

Another d isadvantage of
t he turn-the-mike-gain 
down technique is that the
carrier suppression and
noise f igu res of t he exciter
will deteriorate.

Heath's instruct ions say,
" Tune your exciter for full
CW output at the desired
frequency," no thing more .
I f f ull CW output is be
tween 90 and 120 Watts,
more o r less, you 're in good
shape. You 're in good
shape, too, if full output as
indicated on an output
meter coi ncides wi t h the
dip in plate cur rent. If it
do esn' t , tune the exciter
for maximum output in
stead of plate current dip
(rea lly , you shou ld
n e ut ral i z e th o se f i nal
tubes). What Heath doesn't
say is that if fu ll output
from your exciter is much
in excess of about 120
Watts-2oo Watts or more,
fo r exampl e - you run a
good c hance o f overd riv
ing t he ampli f ie r, running
illegal power, f1attopping,
distorting , having an un
necessar il y bro ad sig nal ,
shorten ing t he l ife of those
expensive power tri odes,
splatteri ng, generating ex
cessive harmonics, and
maybe even being cited by
t he FCC for at least one o f
the above v io la tions. Hor
ro rs! The lea st t he manual
could have said is that i f
your exciter puts out much
more t han the requi red 100

Watts, you shou ld swamp
down the ou tput wi th a
sui t ab le at ten ua to r net
work .

Don't get the idea that
I'm picking on Heath and
the 5B-220 exclusively. I
like the 58-220. I have one
and therefore am mo st
fam il ia r w ith i t. J real ize
that Heath expects us hams
to have enough good sense
and expertise to use the ir
instructions as a general
gu ide, and not as t he
" f inal" word . But a lot of us
do somet imes follow in
structions to the letter.
And I reali ze that Heath
used to produce an ex
ce llent stat ion accessory,
the 5B-610 monitor scope
(with two-tone generator). I
know that every ham w ho
uses a kW or m ulti-kW
am plif ier shou ld have and
use a mini tor scope, bu t
Heath's has gotten so ex
pensive, and they left out
the two-tone generator . By
the way, don't be surprised
if , within the next year,
another rel at ively inexpen
sive scope/2-tone gener
ator hits the market at less
than $100.

I have operated , o r at
least read the m anual s for,
t he f oll owing manuf ac
turers' linear am p lifiers
Co ll ins, DenTron, Drake,
Heath , Henry , H u n t er ,
Swan, and Te m po -and
all are capable of being in
properly adjusted if the
manuals are fo llowed to
the letter. This is under
standable, as it would be
pract ically im poss ible for
each m anu facturer to give
exac t inst ru ct ions for prop
er operation of i ts ampli
fie r with every possible ex
cite r/am plifier combina
t ion. A lso, some excite rs
are simply incompatibl e
wit h m o st com me rc ia l
ampl ifiers; t hey are just
too powe rful to drive
amplifiers which requi re
on ly 100 Watts drive o r
less.

So, w hat is the re to do ?
Read t he manual for your
amplifier thorough ly and
follow these tips. I 'm sure

t hat yo ur a mplif ie r ,
opera tors on ad jacent fre
qu encies, and tho se on
your f requency who are
trying to understand what
you are saying will ap
preciate it.

1 . Use an exci te r that is
pow er-comp ati bl e with
you r am p lifie r. If you
a l ready have a super
powe r exciter, ask the
ampl ifier manufacturer to
prov ide you wi t h the ci r
cu it for a su itable swam p
ing network.

2. Tune up your ampli
fie r to t he power level at
w hich you wi ll opera te it. If
you have a 1 kW PEP
amp l if ier, tune it for 1 kW
key-dow n. If you have a 2
kW PEP amplifier, tune it
for 2 kW key-down.

3. Don't t ry to see how
high you can make the
meters f ly on vo ice peaks.
The ri ght p late current
mete r peak is us ually
about o ne- half of max
unum c urren t with key
down . Higher peaks don' t
mean st ronger signal s, ju st
more d isto rt ion and sp lat
ter.

4. Get, and use, a scope
to moni tor your t ransmit
ted signa l, preferabl y one
wh ich w ill d is p lay a
trapezoidal pattern . Even
an ordinary bench scope
will do, but " Chri st mas
Trees" are harder to inter
pret for linear ity than are
trapezo ids.

5. Practice tuning your
exciter and amplifier u sing
a dummy load, so that the
f inal fini shing touches on
the air will t ak e but a few
seconds . And rem em ber
that unless your an tenna
shows vswr of 1:1 and the
input to your amplifier
shows vsw r o f 1:1 , fi nishing
touches of amp l i f ier and
exci ter adj ust ments (key
down) should be made.

6. limit key-do w n time
to 10 seconds o r less. If you
don 't think that 10 seconds
is a long tim e, hold your
breath for 10 seconds .

M ay your expens ive PA
tubes and plate t ra ns
formers last forever! .
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Cl.1y WeJsh WJ PI
220 Glen Oak Road
Springfield MA 01129

CD to 10

- part X1/: convert a Kraco PLL rig

W hen a CB transceiver
gets down to $20 or

$30, it's time to co nsider
buying one for use on 10
meters. Li ke many o thers, I
d id just tha t, After looki ng
ove r the many rigs available
in the $30 class, I decided to
tac kle the Kraco Model
K CB-231 0B. Th e mai n reason
fo r selecting this rig was its
phase lo cked loop syn
thesizer , especially since
mos t of th e conversio n
articles 1 had been readi ng
usually advised th e reader to
stay away from rigs with PLL
beca use of the complexi ty of
the conversion. To a certain
exte nt , those articles are cor
rcct.

In any event, once I had
purchased the rig. I se t out to
learn as much abou t phase
loc ked loop circui try as po s
sible. Not having had much
need for thi s information be
fore , I was extre mely igno
rant in this area. I am most
gra teful to George R. Allen
Wl HCI for his excellent ar
t icle, "Synthesize Yourself, "
in the October, 1977, issue of
73 Magazine. This allowed me
to familiarize myself with the
basic operation of the PLL
circuit and understand its
o perat ion.

When I began loo king at
the schematic d iagram of the
unit, one thing became im
mediately apparen t. I wasn't
going to learn much by look
ing at it. and, besides that, it
was too small. So I trotted
down to my neighborho od
elec tro nics par ts distributor
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and purchased SAMS Phot o.
fact CB-153, November,
1977. Altho ugh this does not
ha ve the Kra co Mod el
KCB-231OB, it does have the
2320B, whic h is identical
except for a Del ta-Tune selec
tor.

After man y days of
examining th e new sche matic
and bloc k diagram of the
circu it , I began wonde ring if I
had bitten off more than I
could che w in attempting th is
conversio n. I just co uldn' t
make heads or tails of what
was ha ppening inside th e PLL
chip, an NPC 7624 (ECG
1167 is listed as a subst itute).
En dless on-th e- air co nver
sa tio ns failed to enlighten me
very much more. I am, how
ever, gra tefu l to WB5HVV
and many others for the ir
many suggestions and com
ments.

Finally , when th ings began
to loo k their blac kest as far as
th e conversion was con
cerned, I saw a little light on
the horizon. Wh il e bro wsing
in a local Radio Shac k, I
came acros s the National
Semico nd uctor CMOS Data-
book, and in it was a circuit
for a CB t ransceiver PLL
After examining th e app li
cat io n da 13 f o r th eir
MM 551 14 chip, I concluded
that thi s chip and circuit
desc r ip t io n looked very
similar in appeara nce to the
o ne in my Kraco.

The Kraco, like th e circu it
in th e Databook , uses a
3-crystal setup. It uses a
10_240- MHz crystal for the
re fe re nce oscillator, a

10 .695-MHz transmit mixer,
and a 1l .8066-MHz offset
generator. For our pu rpos es,
we can fo rget th e first two
crystals and conce ntrate on
the third. This 11 .8Q66.MHz
osci llator is the key to the
circuit 's conversion.

The freq uency range for
the conversion I selected was
that recommended by the
10-10 International, lnc., in
its Foil Bulletin . The fre
quency to be covered by AM
ri g; is from 28.760 th rough
29.050 MHz. Simply pu t, re
p l a c em ent o f t he
11.8066-MHz crystal with a
1 2.4047-MHz crystal and
realignment of the trans
mitter and receiver, plus the
synt hesizer's vco (voltage
controlled osc illator) output
circuit, will be all that is
necessary to put you r Kraco
23108 or 20B on ten meters.

For th ose of you who are
interes ted in the " ho w it
works" aspec t of the PLL, I
wilt cover that in greater
d etail at the end of the con
version.

Th e fr equ e nc y -d e t er
mining fac tor for the ci rcu it
is the 37-M Hz output from
the unit's vco. In normal 11
meter opera tion, this o utput
is heterodyned against a
10.6 95- MHz transmit crystal
for output on 27 MHz. T he
vco output is from 37.6592
MH z for channel 1 through
37.9492 MHz for channel
23. It is our intent to raise
the output of the 'leo by
1.795 MH z. Th is will raise the
'leo to 39.4542 through
39.7442 MHz. This, in turn,

gives us coverage from 28.760
to 29.050 MHz.

Al though a frequency
counter wou ld be a defin ite
plus, the sta tion receiver ,
t r ansmitter, dummy load,
VTVM, and rf probe were all
that was really req uired in the
way of test eq uipment. My
Drake TR-3, keyed into a
dummy load, was used for
realignment of the Kraco re
ceiver. The Drake 's receiver
sec t ion was used to align the
synthesize r upon completion
o f the co nversion.

The fi rst step in the coo
vers ion is to apply power to
the CB transceiver, tum to
channel one, and check test
point #8 (one side o f R-l13 )
for 1.5 volts dc. A switch of
the channel selector to cha n
nel 23 should change the volt
age to about 27 volts.
Switching to the blan k posi
t ion o n the cha nnel selec tor
will cause th e voltage to
change to approxima te ly 5
volts. It is important to ob
serve that these voltages vary
as you cha nge from chan nel l
to chann el 23 and that this
voltage is th e co ntrolling volt
age for the vco. We wi ll come
back to this test po int in a
mome nt.

The next step is to replace
c r ys t a l X 10 l ( t he
11.8066-MHz crysta l) with a
124047-MHz crystal. This is
an He 18/U crystal holder
and the tolerance is ±.(XH
percent. Once the crystal has
been installed, you will ob
serve that the de voltage at
TP #8 jumps to 5 volts,
regardless of the position of



the cha nnel selector. Turn the
rig again to channel 1 and
adius t vee-out put trans
former T-101 unt il the volt
age begins to drop. Generall y,
th is requires turn ing the slug
in a clockwise direction. Con
tinue adjusti ng this slug until
you read 1.5 volts at TP #8.
This indicates the vee is fu nc
tioning correct ly. and rota
t ion of the channel selector
wil l again ind icate a gradual
increase. This nearly com
pletes the vco alignment. At
tach an rf probe to TP # 3 and
adjust T-1l1 for maximum. If
the output is too low to
measure here. attach the
probe to the collector of
Q-1 08 and agai n adjust T·' , ,
for maximum. This completes
the vee alignment.

Havin g completed the
svmhesizer adjustments. we
now turn to the receiver.
With a signal generator (or in
my case. my Drake trans
ceiver), provide a receive sig
nal at approxi mately 28.9
MHz. I loaded my Drake into
1 du mmy load (lightly ) and

adjusted T-1 04 and T-105 for
max imum Srneter reading o n
the Kraco. Th is required a
cou ple o f turns and com
pletes the receiver alignment.

With a d ummy load con
nec ted to the Kraco, a ttach
the rf probe to th e collector
of 0.11 0 (xmit mixer) and
adjust l -1D3 and l -l04 for
maxi mum rf o ut. Move the
probe to the base of Q-l t 1
[xmi t buffer) and adjust
T-l 02 for maximum. Again
check and ad just L ' 03 and
l -l O4 with the pro be st ill
connected to the base of
Q-111. Next. attach the
pro be to the col lector of
0.11 1 and ad just T-1Q3 for
maximum. By th is t ime, you
should have enough rf to see
output on your po wer or
wattmeter. With the pro be at
the antenna connector. ad just
l -' 06. l -109. and l -11 0 for
maximum o utput. On my rig,
it was about 4 Y1 Watts.

Turn the channel selector
to channel 4. With the stat ion
receiver tuned and ca lib rated
to 28. 8 MH z, key the Kraco

into a du mmy load and adjus t
cr-101 until the output of
the rig is exactly 28. 8 MHz. r
found the rig to be within 2
kHz prior to this adj ustm en t
This completes the conver
ston.

For those of you who are
wondering ho w the Kraco's
synthesizer works , let me say
this. First o f all. I am not an
electronics engineer and I
may not be to tall y accurate
in my descrip tion of what is
going on internally within the
Pll chip. but I feature it to
be hap pening like th is : The
10.240-MHz ou tpu t from th e
reference oscillator is inter
nally divided by a 1024 oscil
lator/d ivi der which o utputs a
to kHz signal to the frequen
cy detector. This, by the way.
establis hes t he 10 -kHz
spacing for the vee. The vco
is being controlled by the
frequency detector. Its o ut
put is ap prox imately 39.455
MHz. This signa l is mixed
with the output of o ur
, 2.404 7-MH z os c illator's
third harmonic of 37.215

MH z (rounded off for con
ve nie nce). The resul tant
2.240-MHz signal is fed to the
PLl 's program mable d ivider
(d ivide by 224 th rough 250 ),
where in this case it is d ivided
by 224. This ,00k Hz outp ut
is also fed to the freq uency
de tector causing the vee to
lock o n 39.455 MHz. The
cha nnel selector changes the
programmable divider, an d
changing it to a new channel
wi ll cause the signal fed to
the frcquency detector to be
more or less tha n 10 kHz.
This will vary the vco output
until the input signals again
match. and a new locked con
d ition is met. For more infor
mation. I refer you to page
4-25 o f the CMOS Databook
by National Sem iconductor.

I ho pe th is informat ion is
of some use to anyone con
si dering converting their
Kraco to ten meters. I know I
had a lot of d ifficu lty find ing
informatio n about such co n
versions, The majority of
in for mation was garnered
fro m 73 Magazine. -
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Allan S. Joffe W3"KBM
1005 Twining Road
Dresher PA J9025

Tuned Circuits In Your Junk Box

- making do with what's on hand

R eading th e mail ca n be
fun, brin g back mem

ories, and also provid e th e
impetus to put some tho ughts
down on paper. Th is is the
resu lt of a conversat ion over
heard recent ly o n two meters.
The point in discussion was
wha t to do if yo u want to
duplicate a piece of gear that
requires tuned c ircu its a nd
you r available parts do no t
ma tch up with th e parts list

The two groups of values
in Ta bl e 1 will provide a
kickoff poi nt.

What is show n by th e two
groups of valu es points to th e
ease of sca ling LC valu es so
that you ca n produce a tank
that will tunc to the fre
quency of your choosing. The
fundamental rule if you wa nt
to kee p th e same frequency
of a given tank but ch ange
th e relative LC values to fi t
wh at is on hand is shown by

A

•

the midd le line of each ex
a m p le. That is, if you
multiply on e value of the
ta nk by a given fac to r and
divid e the o t her ta nk value by
the some factor , then t he
resu ltant tank will tune to the
same freq uency as that of the
o rigina l tan k circuit.

Ano th er th ing th at be
comes painful ly obvious from
the above example is just ho w
powerful an anima l the pico
farad can be if unrea listic
values are chosen.

It is obvious , if you
wan ted to des ign a six meter
LC circuit, t ha t the figures in
example B would be much
easier to handl e in term s of
tun ing ra tes, no t to say
idea lly, but much closer to
the ball park than the values
in A (even though the med ian
values in both groups tune to
th e same frequency.

A further use for the
concep t of sca ling wou ld be

pH pF Frequeney MHz
1 9 53.052
1 l D 50.329
1 11 47.987

o.t 99 50.583
D. 1 100 50.329
D.l 1D1 50.079

Table 1.

handy if we had used the
medi an values in example B
for six meter work and
wan ted to sca le th ese va lues
upward to provide a start ing
point for a two meter tank
circuit. Since we realize that
values at 144 MHz are going
to be substant ially smaller
tha n a t 50 MHl , let us start
with th e medi an values in
examp le A (1 u H and 10 pF ).

All we have to do is take a
ratio of the new frequency to
the old frequency. We
divide 144 by 50.329, which
gives us approx imately 2.861.
We t hen divid e the LC values
of the six meter tank by this
ratio and our ta nk no w tun es
to 144 MHz. The resultant
values are 0.350 uH and 3.5
pF.

Here again a correction is
called for in order to get the
C value up to a rea dily o b
ta inable compo nent. On ce
aga in we can scale o ur com
p onents in the direc t ion
desired . Let us arbitrarily
pick a scaling factor of four
and mu lti ply the C value by
this factor. Then, in order to
keep the freq uency of the
tan k where we wan t it, we
must divide th e L value by
th e same factor .

Th e n e w val ues are

approximatclv 14 p F and
0.88 uH, whi ch arc value)
tha t we ca n find in the
average junk box or flea
market sale.

While we arc still up on
two meters, it is once more
interesting to note the power
of the picofarad. If you put
this tan k into ,1 home brew
super-regen, you would h it
the band a ll righ t, but a
change of one p icofarad
wou ld swing the tank fre
quency from 144 MHz all the
way up to 149.3 5 MHz. This
makes a very convincing case
for the good vernier d ial anc
t he band sct jb a nd s p rc ac
method of tun ing an y piecr
o f VHF gear.

If we drop down into thr
low frequency bands, lif
becomes a bit simpler
Pe r h a p s t h e comrnones
scali ng ques tion h ere is wh a
tuning range ca n be cxpcctcc
from a 100 pf tuning con
denser when it is hooked ut
with an inductance of abou
20 u H. A bit of calculatior
will show the above tank 11
hi t in the ar ea of 3500 kH:l
The answer he re is found il
the fac t that th e tuning rang
varies as t he sq uare root 0

the tuning capaci ty. Thus, i
your capaci to r is 10 p
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rnmrmum and 100 pF max i
mum and you neglect stray
circu i t capacities, yo ur ratio
of maximum to m inimum
capaci ty is 10 and the square
roo t of 10 is 3.16. Th is means
t hat your tunin g range w ould
be 3500 kHz times th is
fac tor, 3. 16, or 11.06 MHz.
Thus, y our tan k would tune
from about 3500 kl-lz to
a bou t 11,000 k Hz (1 1 MH z).

The 20 uH inductance
val ue c an be calcu lated
accordi ng to th e usual f or
mula or, once again, we can

DX
( ram page 18

W.lvls e. y
The United Nat ions security

Council has recommended
that Walvis Bay be made part
of independent Namibia,
formerly So ut hw est Africa
(ZS3), but left the final decision
to be worked out between
Namibia and Sou t h Africa .
South Africa refuses to give up
control of Walvis Bay and corn
pares the situation to asking
the U.S. to give up Alaska
because it is closer to Canada
than to the U.S. Work them
when you hear them, but don't
expect any decision on the
OXCC status of Walvis Bay un-

Ham Help
My hearing loss is in the

1500 to 2000 cycle range (near
n y XYl' s vo i c e b ox).
scm et trnes it' s a comedy
ouline watch ing me purchase
In Ite m, il the clerk asks a
iuestrcn or makes a recom
nendanon. You can imagine
ny concern about getting on
he airwaves w ith peop le wh o
lave a little different accent
han ones I'm accustomed to.
ve read in 73 and QST about a
u mber of people w ith handI
aps much, much more severe
'80 mine. Although they are
tsprrettonar, these articles do
ot solve my particu lar prob·
om.
How can you help? Wel l, let

ie give you an example. I
ought an MFJ CWF2BX filter
:lr my Kenwood 820S. It
-c rked fine (cut out a lot of side
oise), but I was forced to wear
arphcnes all the tune. Th is
,n ' t good if it can be avoided
f most people with some

i llusuate another use of
scal ing f rom kn own d ata.

N otice in the median
values in example B that a
value of tu ning capaci ty of
100 pF is speci fied, wh ich is
the same value we had on
hand to co nst ruc t o ur low
f req uency tank. We can sca le
th e inductan ce in formation
needed as fo llows.

Fi rst we make a rat io of
the freq uency of th e known
tan k divided by the f re
quency o f the desired tank.
T his would appear as 50.329

til after WARC 79. The same
goes for 58 and H5.

aSL INFORMATION
C31MJ to EA3MS
C31MK to EA3WZ
C31 MS to EA3MS
D68AF to K5YY
OA1GRlOH0 to Box 395, APO
New York 09611
F0CH/FC to HB9TL
F0ALZlFH0 to K5VY
FBSZM (see text)
FH8CY to Box SO, Island of
Mayotte, Camara Islands
I090N to 130 N
J01YAK to JA1KSQ
KM6BI (see text)
OH60X to OH8RC
PY0RO to George Hintz, 37

hearing loss. MFJ accepted
th e CWF2BX (because it was
new) on a trade, and I upgraded
for a 721 wh ich drives a
speaker. Now I' m wondering
what speaker wi ll be right for
my ears. As I progress In ham
dom, I'm sure this wi ll be a
minor problem because I wi ll
u nderstand m ore about
reading the specifications of
equ ipment and relat ing th em
to my part icular problem. Not
so, today-I'm green as Wayne
is Green and need all the help I
can gel. The manufacturers
and distributors know their pro
duct s and, as w idespread as
the hearing problem Is, must
have many hard-of- heari ng
work ing for them. They could
save themselves a lot of prob
lems (return s and complaints)
by offering a " bli p" of some
kind to the hard-of-hearing in
their advertisement s.

I 've taken li p read i ng
courses and seminars of all

o ver 3.5. A lways make sure in
setti ng up your ratios th at
you do not mix MHz with
kHz or the resul ts will be less
than desired due to dec}
mal i t is. The ratio in th is case
is ap prox imately 14.38. Th is
ratio f actor is th en squared
and multipl ied by the original
inductance values. 14.38
squared is about 206, wh ich ,
when multip lied by the orig
inal L value of 0. 1 uH, gives
you y our new value o f about
20 uH.

These lit tle scaling kin ks

Easy Street, Sudbury MA
01776
SL1FRO to SM5AHK
TF6M to Box 1058, Reykjavik ,
Iceland
TZ6ET to OL7SS
VE3FXT/88JH5Ietc., to George
Colins, PO Box 431 , Cam
bridge, Ontario, Canada
VK9YS to F6CYL
VP2EEK to KP4KK
VP2lBH (see text)
VP2LFL to WBSZRV
VP2VEN to KSGOE
YI1BOG (see text )
ZE8JJ to K9UIY
ZK2AP to W0JRN
ZK2IT to Box 22572, Tel Aviv,
Israel
3B60 A to 3B8DA
3B8YY to K5YY
5W1BN to KH6JEB
601FG to 12MPO, Pietro Am
brosia , Via Stradella 13, 20129
Milano, Italy

k inds to stay up w ith the
" norms." It ain't easy ! The
most pathet ic part is to see
some folks become rec luses or
shun unknown areas because
of this mi nor defect. Does
anyone have any suggestions
to help me out?

Charlie Kli ne Wo8oJP
1307 S. Lincoln

Longmont CO 80501

Our repeater group Is in
terested In purchasing a G.A.
Stephen Compan y Mode l
1A-220 linear amplif ier.

Al len Communications, N.E.,
from Chester, Conn ., used to
handle this amp about 2 years
ago, but now we can' t seem to
get ehorc of anyone at Allen.

We also tried to get a phone
number encror address of t he
G.A. Stephen Company, but so
far we haven't had any luck.

We wou ld appreciate any
info on either company so that
we might be able to purchase
th is amp lifier.

Dave Strickler WA3THB
323 S. 3rd Ave.

Lebanon PA 17042

can make l i fe a lo t easier if
your data on h and does not
fi t t he f req uency of lmme
di a t c interest. Y ou can
manipulate known good LC
data all over th e lot very
ea sil y . T h e t wo words
"about" and " approx i
matel y " arc used to denote
that calculator answers with
eigh t places to the right of
t h e d ec imal po in t were
rounded off as they serve no
real purpose in ou r litt le co r
ner of the wor ld. T hat's wh at
trim mers are for! •

St udy Guides

and

Code Tapes 

Th e Best Avail able

4X30CJ to 4X4CJ
svrrs to W0TKJ

Thanks to the West Coast OX
Bulletin for much of the above
information.

Has anyone had experience
in converting a Bend ix Model
IV14CA or simi lar 2-way rad io
to amate ur service? Any infor
mation would be appreciated .

Paul Combs AA4NL
PO Bo x 176

Langley KY 41645

I need t he following back
issues of 73 MagaZine 10 com
plete my collection: January.
March, April , August , 1976. r
will pay the newsstand pr ice
plus postage, if they are in
good condition. 73 is out of
stock of these.

Thomas Cooper
PO Box 386

Temperance MI 48182

I just bought a used Heathkit
S8-303 receiver and an SB-401
transm itter, and I wou ld li ke to
know if anyo ne knows about
any artic les publ ished about
this gear in the past seven
years.

Ton y Castaner KZ5TC
PO Bo x 834

Albrook AFS
Pan,ma Can.1 Zone
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Ala" C. ,\ I errill WIFrR
3J9 Ta,,~fewood Es/a/es

11.'ee" .. N H OJ411

Support Your Local Fire Chief

- hams and the sa fety serv ices

Alan W1 FYR on an fiT with an oil pit fire burning in the background.

W e hams often feel
that the public safe

ty services don' t ever need
co m m unic a t io ns a ssi s
ta nce from the ham fra
ternity because of the very
sophisticated rad io sys
tems now in use by the f ire
and police departments .
Not so, f riends! For exam
ple, on Septembe r 17-18,

1977, the Meadowood
County Area Fire Depart
ment in Fitzwilliam, N.H.,
hosted a fi re tra ini ng
schoo l fo r all o f New
England. Over 1400 fi re
fighte rs attended t he two
day school, w hic h was
sp onsored by t he New
Hampshire Associa t ion of
Fire Chiefs. A number o f

different locanons were
us e d, i nclu din g the
Mt'adowood Drill Yard and
Fire Stat ions in Fit zwilli am .
severa l bu i ldi ngs at Keene
State Col lege. and two
other locat ions in Keene
for pump courses. In all, 27
pieces of f ire apparatu s
were deployed in the area

As can be well imagi ned.

communication.. could be
it real problem w ith suc-h
an elaborate program , in
view of the teet that the
f ire frequenc ies had to be
kept f ree for pmergency
traffic. To add 10 the prob
lem, several pieces of fire
appa ratus were on frf' 
quencies not used in the
lo cal M ea, and were th ere
fo re un able to communi 
c a t e w i t h the l o ca l
dispatch center or with
other equipmen t.

W Rl AHO, " The Keene
M ach ine" (147 .9754375),

w as used to coord inate t he
enti re affair and to handle
t he non-em ergency traffic,
thereby f reeing t he fi re fre
quencies fo r emergency
traff ic. K1XR, WA1UNN,
and W l FYR WE're deployed
in the area with base stat ions
and portables. The repeater
coverage was exce llen t ,
with all course si tes easi ly
covered with handie-tatkles.
even though the locations
were some 15 miles apart.

The Keene Machine is
located on Hy land H ill on
the border of Keene and
Westmoreland, at approx
imately a 1500' elevat ion
The machine runs abou t b5
W atts to a 5.2 dB gai n
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P. O. BOX 1101
SOUTHGATE, MICH . 48195

PHON E (313) 285·1782

HAL-TRONIX H24

FROM
HAL-TRONIX

HAl·T"X

1459Y6

- we are cont inu ing to o ffer w ith
any purchase of '99 or more from ad or f lyer. a
Ea irchrld O oc" Module r e S·B IOOA (suggested
r e tall pric e o f n O).

- '---:..- - ;of•.

•

DELUXE 12·BUTTON TOUCH TONE ENCODER KIT ullllzin.g the new ICM 1206
c h'p, Provides bolh VISUAL AN D AUDIO 1n(!lca l lon s ' Comes 1IO ilh "S O1lO n lWO
tone anochzad a luminum ceblne t. Mu sures only 2 314 x 3314". complete Wl t l'l
tecee-reee pad. board. cryst a.~ ChiD a.nd.a ll necenary components to l in,s!>
II... k l l
PRICED AT 529.95
For lI,o se who wlel'l to mounl Il'le etK:ode, In a nand·nelll unll . tne PC Doa'll
measures onty 9/16·' " 1 314". Th.s parlla.1k it Wit h PC boa<d. c,ysl al. cn ip and

~~TlEo~r: 514.96

FlU·SCA LER KITS

SPECIAL OffER-While they last
FND·70 Commo n cathode readouts d irect replacement lor
the FND·359 same pin-out.

10 un its (.40¢)- 101 4.00
100 units (.35¢)- 1001 35.00
500 unit s (.30¢)- 5001150.00

1000 unit s (. 25¢)- 1000125O.00

COMPU TE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COM PL ETE HAL·GOOA 7·01GIT COUNTER W ITH FRE·
QUENCY RA NGE OF ZERO TO 600 MHl , FEATURES TWO INPUTS' ONE FOR
LOW FRE QUENCY AND ONE FOR H IGH FREQUENCY: AUTOMATIC ZERO
SUPPRESSION TIME BASE IS 1.0 SEC OR . t SEC GATE WITH OPTION AL 10
SEC GATE AVA ILA BLE. ACCURACY :!: .00 1w. UTI LIZES 10·MHl CRYSTAL 5
PPM , ••~
COMPLETE KIT•••••.•••• ••••••••••••• • .~. • • • • • • • • • • • • • • • • • • • • • • • • $129
HAl·)OOA l·OIGIT COUNTER WI TH FREOUE NCY RANGE OF ZERO TQ JOO
MHl FEATU RES TWO INPUTS: ONE FOR LOW FREOUENCY AND ONE FOR
HIGH FREOUENCY; AUTOMAn C ZERO SUP~ESSION TIME BASE IS 1,O SEC
OR .1 SEC GATE WITH OPTlQNAL 10 SEC GATE AVAILABLE. ACCU RACY
:!: 001 % . UTILl2ES 1()·MHz CRYSTAL 5 PPM
COM PLETE KIT .••••••••••••••••••••••.~•••••••••.•••••••••••••• 5109
H A l · SOA 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZE RO TO 50
MHZ OR BETTE R. A UTOMATIC DECI MAL POINT. ZERO SUPPRESSION UPON
DEMA ND, FEATURES TWO INPUT S, ONE FOR LOW FREQUENCY INPUT. AN D
ONE ON PANEL FOR USE WITH ANV INTERNA LLY MOUNTE D HA LTRON IX
PRE·SC A LER FOR WH ICH PROVISION S HAVE ALREADV BE EN MADE. 1 0
SEC AN D .1 SEC TIME GAT ES, ACCURACY :!: .oo l % . UTl Ll2ES 1().M Hz
CRYST AL 5 PPM
COMPLETE KIT : . • . . • . . ......... . . . . . ..~ ........ . ....••••••.•• . $I09
ATTENTION . A DIO CLU IS For club or group prOJect s. request FREE in lor·
mlltlOflllboul our DISCOUNTS on . ny ol lh. HAL·TAONtX klls. [); I(;ounts'ange
'rom 1().2'5% . det>endIAog UPOflt~ QUlnt lty need&<l
We are e 'pl:!f lenced In supplying k ,IS In volume QUllnl lt le5 to 1(;1l.0oi5 .
Iaboralories. c iubl. lind common·inte rest groope, Nobody beats HAL·TRONIX
aUlll ly lind p. ice , Jueltry US and ..., tor you,self

look at these Summer Specials

BY POPULAR DEMAND

H A l 300FR E• • • • • •• • •• •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • SI9.9 5
(Pre·dril led Gl0 board and a ll componentS)

HAL 300 AlFRE• • • • • • • •• • • • • • • • • •• ••••• • • • • • •••• • • • •• S24 .95
ISame as eee-e 1IO l th preamp)

H A L 600 PRE• •••• •• ••• ••• •• ••• ••• • •• •• • • • • • • • • • • •• • •• S J 4 .9S
IPr8"<l rl lle<l G10 Doar ll and all C<)fnpO<\tlntsl

HAL 600 AlPRf••• •• ••• •••••••• ••• •• •••• ••••• ••• •••• •• S 3 9 .9 S
($ame as above bul w,' 1'l P.u mpl

,.~.../,
<,' .. ..,

• •
wI" __ _

" HA L" HAROlD C. NOWLAND
W aZ XH

A NA LOG·DIGILA I
KIT S139.50

DESIGNED BY HAL·TRONIX
AND MI KE QOLDEN OF
R.E. l .S . ELEC TRON ICS
SCHOOL OF DETROIT. FOR
RUGGED CLASSROOM USE.

FROM HAL·TRONIX
IIR5T TIME OIFER

FOR THE RADIO AMATEUR, STUDENT, EXPERIMENTER OR DESlGNER
SPECIFICATIONS: OUTPUT VOLTAGES: + $V, + t2V, _ 12V; USABLE CUR.
RENT: lSOmA; % Regulat lon . 1!100m,,: 0.2%; Short -cIrcu it li mited 811.0 . mp;
Therm. ' overload protected . Power requlrement e, 11 7VAC. llOHZ, ~ Witte.
Funct ion Generet or, Frequ ency renge, 1HZ to 100HZ In5 blnd l . Amplltude .a.
IUlt. ble Irom 0 to 10 VPP. DC ol l eet adjustlblelrom 0 to :l: 10'.1. Wnelorm"
Sine. squ are, trlengular . nd TTL Clock. TTL Clock 0 to + 5'.1 le.,I, 200 ne rl ee
and l e ll t ime. frequency determ ined by Funct ion Generltor. Ou tput Imped·
Ince 1.2K ohm.
Moat 01 1 11 , l1'a euy to conetrucllnd 1fII'Yi<:l. PC board• • rl p'.cl rllled. p llted
thru I nd solder 1t00000ed. (hoillf 1000 unit . sold 10 echoole.

lolJI·tlIGIT "l"IIII U()C.lKIT tvr home, cilmpo•• RV. or I le ld -dl Y use. Ope.at",
on 12·voll AC 01 DC, and has 1111 own 6O-Hz time base on Ihe eeere.Complet e
with a ll elect ronic com ponente and two-p iece. p.e-d.illad PC board s. Board
e.ee 4" x 3" . Complete w ith speaker and swi tches. II operated on DC. Ihera la
no t hi ng mora to buy.·
r.IUDA' •.•••••.••••• .•.•••••.••••• . .••••••••.•••• •• • .••••••••••• $ 16.95
Twel . e-volt AC Un" cord lo r tllO$8 who wish 10 operate the Clock trom 11().voll
AC, $2,50
·Fite clock ClIM advertised below.

lNll'$U.I\,,uUA1lOfroI kif
BUILD YOUR OWN D,V.M. or D.M.M. LQW COST DIGITAL PA NEL M ETER
DESIGN_ KIT INCLUDES COMPLETE ASSEMBLY INSTRUCTIO NS A LONG
WITH A PREDRILLED PC. SOARD. 4 LE D READOUTS AN D THE INTERSIL
7107 CHIP. ALON G WITH ALL REQUIRED ELECTRON IC PARTS TO CO M·
PLETE KIT, ALL YOU NEED IS THE SUPPLY VOLTAGE. F EATURES FULL
SCA LE REA DING OF 200 MV OR 2.00'.1, H AS A CLOCK ON BOA RD. WITH
AUTO ZERO AND OVER RANG E FEATURES. $ 19.95

AC::CUkln. IKrT) THIS ACCVKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORIGI NALLY DESCRIBED BY JAM ES GAR·
RETT. IN OST MAGAZINE AND THE 1975 RADIO AM ATEURS HA NDBOOK.
$16."

AUUklYl._IIIlflW)lY Of'1lOfroI KIT THIS ACCUKEYER MEMORY KIT PAl).
VIDES A SIMPlE. LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB4W F ACCUKEYER, WHtLE DESIGNED FOR DIRECT ATTACH·
M ENT TO TH E A BOVE ACCOKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFtCULTY. '16.9'>

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED. P\.ATED THRU A ND
SOLDER FLOWED G·l0 PC BOARD. 7·567·s. 2·1<402, AND ALL ELECTRONIC
COMPONENTS, BOARD MEASUR ES 3% x 5 ',," INCHES, H AS 12 LI NES OUT.
ONLY $)9.95

6·DIGIT CLOCK • 12/24 HOUR
COM PLETE KIT CONSISTING OF 2 PC Gl 0 PRE·DRILLED PC BOARDS. 1
CLOCK CHIP, 6 FND 359 READOUTS, 13 TRA NSISTORS. 3 CAPS, 9
RE SI STORS . 5 D IOD ES. 3 PUS H· BUTTO N SWITC HES. POWER
TRANSFORM ER AN D IN STRUCTION S,
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA.
"KID I" $ 11.95

SHIPPING INFORMATION
ORDERS OVER $15,00 WILL BE SHI PPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITION AL CH ARGES ARE REQUESTED ON ORDERS LESS THAN
'15.00 PLEA SE INC LUD E A DDITIONAL SU Xl FOR H AN DLING AN D MAI LING
CH ARGES SEND SAS E FOR FREE FLYER.

UOU: C::AU AVl illbla and Will '" Iny one 01 1I>e Ibcrte clocke, Regutlf
POee .•. 56.50 _ <:Jio"y U .50 lot _ d o d .

6O-HZ nllll 'AU CRYSTAL TIME BASE KIT, WilL ENABLE MOST ALL
DIGITAL CLOCKS TO OPERATE FROM 12 VOC. LOW PROFILE UNIT. EASY
3-WtRE HOOKUP. ACC 2PPM. ADJUSTABLE.
COST ONLY $5.95 EAC H OR 2 FOR $1O.oo - 0 R ONLY $4.50 WI TH CLOCK
PURC HAS E.

10-111"£ CRUTAl5 HI-QUALI TY CRYSTALS, DESIGNED FOR FREQUENCY
CO NTROL AN D ELECTRONIC TIM E PIECES;, AGIN G FACTOR 5PPM. MEETS
QR EXCEEDS MIL·C.3098 SPECS , MADE ES,..ECIALLY FOR HAL ·TRONI X BY
SENTRY_ PRICE $4 ,95 OR 2 FOR $900

-(sp eci al}

6 GOOD REASONS "" "'''NG' "''·''ON''FREQUENCY COUNTER

( I) 100 "" COMPLETE KIT , (l) ( ASY ASSEMBLY, (]) COMPLETELY lNCLOSE.O IN
METAL CABI NET. (4) Ie SOCKETS USED THROUGHOuT FOR EASY TTL RU·t.....C(·
MiNT (5) EASY ON YOUIl I'OClUT 8OOl<. AND (6) NO U I'f:NSlvt C HI~ TO
R£l'l.ACE ([)I;AMI'U_ lf YOU LOSl A DECODlR. LATCH OR 0A 1Vf. IN A HAL·
I RON ICCOUNT ER . T~ AvutAGl COST OJ RU'l.ACLMlNT OF THE l OW-eOST TTLS
IS USS THAN S ' .OO lXCLtDlNG THE I'RE-SCAU 0iI1'. IN !iOMl Of THE: NEwtR
C(l(.HT[RS NOW BONG MARKUED BY MY COMf'f.TlTION. 1l1£T ....RE USING lH[
EXOTIC SINGU CHII' AM> WQO.A.D COST YOU 0-0Sl TO $30.00 TO RU'lACtI .
THiS IS SOMETHING YOU SHOlI.D CONSlDU.
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Oil pit fire for extinguisher p ractice.

Pumpers at Meadowood (Bowker Pond) supplying water
for the practical sessions.

po int of view of public
re lations is tremendous!
l et's no t miss t he boat
we need all the goodwill
we can get. Furthermore.
it can be a lot of fun
fo r t he pa rt icipants,
as we all fou nd out at
Meadowood . •

with the least amount of
hassl e.

We are needed. fo lks!
We can be of real value if
we sell ourselves and then
are wi lling to fo llow
th roug h and do a profes
siona l job . The impact on
the community from the

t he county is "o ve rl oad"
o n the fire (and perhaps
police) freq uencies . Chief
Clayton Higgins of the Con'
cord , New Hampshire, Fire
Department rel a ted an in
sta nce where, because of a
pa rtic ula r set of ci rcu m
stances , 37 calls came into
their central dispatch
center within a 2G-minute
period. with, among other
t hings, two 2-ala rm brush
fires . Not necessari ly a
disaster situation, but a
real problem ! Because of
the tremendous ove rload.
t he fire freq uenc ies we re
use less except fo r loca l
truck-to-truck communica
tions . What a natural for
two me te r re peaters! A few
HTs at th e ri ght places
(wit h a c h ief o r ot he r
officer at some of the
larger fire scenes) and an
aven ue of communication
wou ld be es tab lished be
tween the centra l dispa tch
and the fie ld .

Our own fire and police
central dispatc h covers al l
of Ches hire County. N, H.,
and parts of Vermont and
Massac husetts . The re are
over 30 fire departments in
this excellent syste m. The
freq ue ncie s av a ila b le to
t hem a re adeq ua te fo r
" no rma l" loads. but shou ld
there be a disaster or just a
set of circumstances such
as Concord experie nced. it
wou ld sever lv ove rload the
exis t ing frequencies so that
co mmunicat ions would be
virtually impossible. We
feel that t he Ke ene
Mac hi ne cou ld be used as
an alternate li nk for high
priority " W h it e Ha t "
(chiefs') traffic . It might
just "save the day" some
day!

Ma ny groups of com
mu nities have a cent ral
dispatch system with a
li mited nu mber of freq uen
cies. Repe a ter g ro ups
shou ld ce rtain ly exp lo re
t he poss ibility of assisting
when the existing frequen
cies are ove rloaded, and
t he same groups should
ma ke so me pla ns to e nab le
them to get into action

antenna on a 125' tower .
The machine has eme rge n
cy standby power and a
commercial autopatch ,
which has been modified
by WA1UNN to its present
exce lle nt cond it ion . The
autopatch allowed us to
keep in touc h with the
local dispatch center, and
with monitors on the local
frequencies, the c rew was
ab le to coord inate al l ac
tivities with a lmost no con
fusion or errors . The
membe rs of the New
Hampshire Association of
Fire Chiefs we re u nani 
mous in t heir praise for the
excellent and very profes
sional job done by the
repeater and its crew.

Amate u r re peat e r
groups shou ld explore this
area of public service fur 
ther if they have not
already done so . There are
man y areas in pu bl ic safety
where a 2 mete r repeater
and a well-organized crew
with handle-talkies can be
of real and sig nificant
ass ista nce to f ire and
pol ice depart me nts . CB
has somet imes left a bad
taste in the mouths of
many public officials, so
the amateu rs may have to
do a se lli ng job to get a
foot in the door. (Once in,
though , let's not flub it!)
Two meter re pea ters are a
natura l fo r th is type of
public service , pa rt icu larly
if the machine has an
autopatch and auxiliary
power . In a disaster situa
t io n, t h is is obvious .
Ho pe ful ly, t he repe a ter
group will set up some type
of plan to first offer its ser
vices, and then to fill the
need . It might a lso pay the
gro up to exp lore the areas
of need from a communi
cations point of view. Not
only can repeaters be used
in a d isaster , but also, as
th e M e a d o w o o d Fi re
School so aptly illustrated ,
they can be used on a fai rly
regular basis for other ma
jo r " no n-d isaste r" situa
tions,

One area th at shou ld be
exp lored in certain pa rts of
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"Non-prolll e al rrerroersrsc corp _788-085
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I
I
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I
I
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(213 ) 4 78- 1749

slale

t want to give you a fig hting chance. Enc losed is my 100%
tax-deductible membership application
o life member $250 0 Contn but ing member $ 100
o Full member $25 0 ASSOCIate member $ 10
All members receve our 'ree legal krt and oewsiener

Give us a fighting chance
To be even more successfu l in future battles, we're building

an arsenal of weapons to use In court For example,we're com
missioning a stud y by reateslate experts on the et tect of a back
yard tower on neighborhood property values The oncerac IS a
stuf $11,000 Bul wrthout the Sludy, more cases Wilt be lost And
more dangerous precedents wi ll be set

We are winning , But it takes money to keep fighting You can
help us fight by sending a check. The ARRL d id Think of us as
your insurance policy against a lawsuit All checks are 100%
tax-deductible ,

Please set today. We've already got a late start.

I Kenneth S Widelitz, WA6PPZ, Preside:--

IPersonal Communications Foundation"
SUite 1504
l0960Wilshlre Blvd.I l os Angeles, CA 90024

I
I
Iname

IMd,~
I"" I
IPCFIJ. IJ. Personal Communications Foundation I
~efending the rights of hams I_ _ _ _ _ -.J(space donated by the publisher)

One neighbor sued him for interlering with Lawrence wetk.
Another filed a complaint about that " monstro sity" In his back
yard - a tr ibander at 40 feet

7, 781 tangled with the law
The K6SSS case IS an example of what can happen to you

these days. No matter where you live, ltis hvpothencal. But real
tewsuts are being tought nght now by people like K50VC ,
W2LTP, WB7NOM ,W8NRM and W6UFJ/N600 to namea few
Last year nearly 8,000 unsuspecting hams and Caers ran afoul
of the law Sure, they're taking therr tqht to court- but they're
losmql Never rmnd that they've got bUildmg permits fo r their
towers. Or that the FCC says their rig s are "c lean" Judges are
ruling against them, The alarming part is that every su it lost
makes ,t that much easier to nail the nextguy Prosecuting attor
neys love 10 crte recent adverse decisions dunng a tnal.

Legalammunition available
The tragedy IS that sui ts are being lost that could have been

won. But TVI/RFI and tower cases fall mto a little-known area of
the law Unless your lawyer ISa specialist, he could spend hun
dreds of hours researching court decisions. And sliUnot be sure
he's put together the strongest defense possible It's expensive
(expect to spend an average $4,000 to $8,000 if you're sued) .
And risky, Which is why we formed the non-profit Personal
Communica tions Foundanorr' To provide your lawyer with legal
ammunition.

Who weare
We're a handful of ham lawyers, professors and judges (all

volunteers) who wanted to help before II'S too late.We're putting
together the first research library of personal communications
and zoning law.And having briefs written by the best legal bra ins.
Irs all available to you r lawye r, For 1Q¢ a page, We can't guaran
lee you 'll win .Wecan 'ttry the case fo r you Bu t if you o r you r law
yer contacts us, we'll sure make sure you get a lighting chance.



John M. Bfa/ock W7A A Y
3054 West Evans Drive
Phoenix A Z 85023

Improved Scanner for the
VHF/One Plus

- a $4.00 mod does it

. .
Jumper wires were con-
nected to the buffer inputs
a nd o utp u t s , 5- inc h
jumpers to GND and v ee.
and 1O-inch o ne s to the
1 N914s.

Remove the fo ur bolts
that hold the scan bo ard to
the pla te o n wh ich th e
speaker is moun ted.

Rem o ve diodes CR 1
t hrough CR8 o n the sca n
board .

Connec t the e ight buf
fe rs of t he 74lS244 in pl ace
of the diodes wi th the buf
fe r inputs wi red to t he
o rig ina l diode anode con
ne ct ion points and t he co r
respond ing o utputs wired
t o t he o rigi na l di od e
cathode points .

Conn ect Vee and CND
of t he IC to t he scan bo a rd
+ 5 V and C ND te rminal s.

Ro ute the three wi res
connec ted to t he 1N91-4
di o de s up to t he front
pane l area ,

Co nnec t one of these
wires to the M1 bus on the
main board and anothe r tc
the M2 bus. These are the
buses to whi ch the a node:
of the programming d iode:
are so ld ered .

se lected frequency when
turned back on . I wanted
to be a b le to use t he
lo c a l/remote sw itc h to
select between two chan
nels, one se lected by the
fro nt pane l switches and
th e o the r se lected by the
sc a n c irc uitry,

The mod ifi cation de
scribed be low prov ides t his
fea ture . The program med
channe ls can a lso be used
with eit he r se tti ng o f the
lo ca l/remote switch. Parts
requ ired are three 1N914
type diodes. a 2,2k v. -Watt
re si st or , and a s ing le
SN74LS244 integ rated c ir
cuit. The 244 cont a ins e ight
non-inverting buffers wi th
tristate o utp uts which a re
put into the third o r open
state to di sab le the sca n
fu nc t io n. O riginall y, th e
O ne Plu s removed power
from the scan c ircuits to
di sable them, thus also
lo sing the se lected chan
ne l.

Build the 7415244 ci rcu it
per t he sc hematic , Fig. 1(a l.
I built it o n a small p iece of
.100 inch perf board which
fits in t he a rea of CR1-8 on
the scan boa rd . Two-inch

..... ( 31

second .
Si nce m y On e P lu s

sc a nned a littl e fast fo r me,
I adj usted the 5Dk po t, R2,
o n the sc an boa rd to slow it
down. I slowed it down
even furthe r by rep lacing
C1 on the scan bo a rd with a
2 uF capac ito r in p iau ' of
the o riginal 1 u Fo

I st ill wasn 't com pletely
happy wi th the scan sys
tem, however. The scan
uni t must be tu rned off
t o u s e t h e tw o pr o 
gra mmed o r MARS c ha n
ne ls. Also. whe n the scan
funct ion is turned o ff , it
d o e s n o t r e tain th e

m ,i: t: j, I,:0;' I,: j, L , ,
S" ' .cHH l.l "

TO -ev
" , , ,. . , , , ,. v~c -

I~' J: ~0;' f,"J; rr To.oP~~
,~.

1- '......T. 0 - OU11'Ul

Fig. 1(a). SN74LS244 wiring. Connect all SN74LS244 inputs
(11 through IB) to the originaf anode connection po ints o f
CR1 through CR8 on the scan board. Connect the cor
respond ing outputs (0 1 through DB) to the original diode
cathode connection po ints (closest to edge o f scan board).
Build on 0.6 x 1.4 inch .100 inc h perfboard. The
SN74LS244 is avaifable from I ri-Tek, Inc. , 7808 N. 27th
A ve., Phoenix AZ 85021, for under $3.00.

The Te m po VHF/One
Plus is a fine two mete r

FM ri g, Synthesized from
144 to 148 MHz with 25
Watts power. it can be
used on SSB with the SSB!
One adapte r. The one
feature that decided it fo r
me , though , was the bu ilt
in 1 MHz scanning feature .
The O ne Plu s has two but
tons o n the mic rophone
that can sin gle ste p the
d ig it a lly d is p layed f re 
quency 10 kHz per ste p, up
o r down. If the bu tto ns are
hel d down, the frequency
c hanges at a rate o f a p
proxima tel y 200 kHz per
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Fig. l(b). LocalJremore sw it c h wiring changes.
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New Products

Heath's new logic probe for TTL and CMOS tes ting.

Remove t he local/re
mote switch, 54 . Rem o ve
the g reen and t he white/
green wires attached to the
switch section located
toward the center of the
One Plus. Connect them
together and so lder bo t h to
the or ig inally unused te r
minal on the same switch
section .

Connect the third 1 N914
wire to the now vacant
cen te r te rminal of the
sw itch . Connect the third

from PiIIJe 14

Order by mail, or call ton-tree
(800)·647·8660. MFJ Enter
prises, PO Box 494, Mississippi
State MS 39762.

Morgan W. Godwin W4WFl
Peterborough NH

ICOM IC-502 6 METER SSB
PORTABLE TRANSCEIVER
To get reacquainted wi th 6

meters aft er being off the band
for the past few years, I have
recently gotten into the habit of
keeping an lcom IG-S02 per
table SSB transceiver on the liv
ing room coffee table occasion
ally Checking the band tor ac
tivity during TV commercials,
and , now and then, for longer
periods when there have been
Interesting skip condit ions.
Over the past three weeks or
so, I have heard several dozen
stations in ten states ranging
Irom Flor ida in the south to
Missouri to the west, as well as
three Canadian provinces and
me Caribbean. All reception
res been with the bultt -In
:elescoping whip antenna and
Nhllethe rig has been sitting on
:he cottee table.

On transmit, t he IC·502·s
nree Watts PEP has produced
exceuent signal reports from
several stations within a range
)f thirty to forty miles. con
recteo to a beam or even an
iutdoor d ipole, t he rig should
ie capable of producing plenty
If OX contacts when the skip is
n. CW operation is possible by
,imply plugging a key into the
ront panel jack and placing the
node switch in the CW·T pest
Ion.

While designed as a portable
Ig, t he IC·502's i- f no i se
lanker, RIT, SJRF meter, VFO,
:W capability , and other
eatures make it an excellent
nctce for fixed-station opere-

terminal to ground (I
soldered it to the switch
body)

Re install 54 and t he scan
board. making sure that
the 74lS244 board and
wi ring are in such a posi
tion that you don' t have to
worry about short ing.

Bel ieve me, i t ' s not
much harder to do than it is
to describe . I 'm really
pleased with the operation
of th is modification in my
V H F/One Plus. I can now

t ton as well. The unit Is
powered by nine C-ceil bat
teries or an external 13.8 V dc
source. For ttxec-stetton opera
t ion, teem's 1e-3PS not only
supplies power for the IC-502,
but also doubles as a stand and
holder for the Ie- SOL ten-Watt
nneer amplifier.

Frequency coverage of the
1e-502 is SO to 51 MHz and rf
power output is 3 Walls PEP on
USB and 3 Watts on CWo Con
trols and connections are tun
ing knob, RIT, mode swrtch.
noise blanker switch, volume,
function (power cnrott, dial
light), external speaker jack,
key jack, mike connector, SJRF
meter, external antenna recep.
tecre. external power supply
jack, and mike hanger. There is
an LED power indicator that
shows when power is on and
serves to indicate battery con
dition.

With its solid construction,
compact s ize, and quas i
military appearance, the IC·502
makes an attractive, rugged,
and handy unit for portable and
mobi le operation that also
lends itself to fixed operation,
particularly when used wi th the
IC·3PS power supply and IC·
SOL li near ampl ifier.

The Icom IC-502 is priced at
$249.95. Distributed by leom
West,lnc., Suite 3, 13256 Nortn
ruo Way, Bellevue WA 98005
and teem East, Inc., Suite 307,
3331 Towerwood oave, Oaf/as
TX 75234.

Morgan W. Godwin W4WFL
Peterborough NH

HEATH ANNOUNCES NEW
lOGIC PROBE FOR TTL AND

CMOS TESTING
Heath Com pany, wor ld ' s

largest manufacturer of elec
tronic kits, has released the IT·
7410/ST ·7410 logi c probes
which are designed for ln-

go off a fixed frequency.
sc an for a clea r channel.
re turn t o t he o rig inal f re 
quency, and Q5Y to the
selected channel very eas
ily . Al so, I can switch back
and forth between repe ate r

circuit test ing of TTL and
CMOS in tegrated circuits .
Features include switch selec
t ion of thres hold levels for
either TIL or CMOS ci rcui try
and lamps that turn on when
the input voltage crosses the
appropriate level. A memory
circuit is Incorporated in the
design of the unit to turn on an
LED when eit her threshold level
is crossed.

The manufacturer points out
that the new probes provide
true logic level detection at
high frequenc ies (not ac
coupled) and that It will detect
pulses as short as 10 ns. Upper

inputs and outputs (or any
other two f requencies) by
just u sing t he lo c a l/remo t e
switc h . I f you have a VHF/
One Plus, I'm sure you'll
also find this modification
worthwhile. •

frequency limits are 100 MHz
(TTl or CMOS @ 5 V dc square
wave) and 80 MHz (CMOS @ 15
V dc square wave). Power for
the logic probe is drawn from
the circuit under test via two
sprinq-loaded Insulated clips.
A ground lead Is provided for
high frequency operation. Probe
overload protection is 50 V dc
continuous and 175 V dc for 5
seconds. The 1T·7410 Is the kit
version while the ST-7410 is the
assembled version. The two are
otherwise identical.

For more information about
the new logiC probes, send for
your free copy of the latest

263



Heathkit catalog . Write Heath
Company, Dept. 350-690, Ben·
ton Harbor MI 49022.

MP2 VHF WATIMETER
Mirage Communications has

entered the amateur radio
market with the in troduction of
the MP2 VHF wattmeter.

The MP2 is des igned 10 pro
vide t he VHF amateur with a
versatile instrument to insure
optimum performance Irom his
VHF station.

The MP2 will work lrom 50 to
200 MHz. The MP2 measures
power in th ree ranges, 50, 500,
and 1500 Walts full scale. The
MP2 displays power, either as
average, for FM or CW, or peak
reading, for 55B.

Swr may also be measured
with as l itt le as 2 Watts of
power and is displayed di rectly,
without having to use charts or
graphs. The swr and peak read
Ing features have not been
available on a single rnetru
ment before.

The coupler unit may be
remotely mounted for added in
stallation convenience.

For further information, con
tact your local dealer or Mirage
Communica tions, PO Box 1393,
Gilroy CA 95020, (408)-847· 1857.

HI PRO COR·IDENTIFIER
This complete all -on -one

board fully adjustable COR and
identi fi er is designed to mate

easily with any repeater sys
tem. The board consists of high
quality components familiar to
the Industria l and medical in
dustry.

Some of the features are th e
normal high and low inputs to
the COR, another Input which
can be connected directly to
the squelch noise amp lifier,
and LED outpu ts to mon itor th e
COR timer and th e 10. The LED
for the 10 blinks in unison with
the code prog ram. Plugs are in
stalled on the board for ease of
insta lla tion and re m ova l.
Unique to thi s board are th e
p rov isions for In st a lli ng
anywhere a switch which con
trols the resetting of the COR
timer on either the input or the
output, or disabling the timer to
allow the repe ate r to operate
wi thout t iming out, avoiding
culli ng short a message during
an emergency . This Is ac
complished with one single
pole, double-throw center-on
switch. Another feature pro
vides fo r a switch that wil l
allow either all or part ial scan
ning of the diode matrix. CMOS
log ic is used, and can be oper
ated from 8 to t6 volts with very
low current drain-a thi ng to
think about when on emer
gency power. Potent iometers
are used l iberall y on the board
for ease of adjustment -no
need to juggle components to
get the r ight setting. Wide
spacing of diodes on the matrix

•

makes it very easy to program
and reprogram in the fie ld with
less chance of solder bridges
and short ing. All thi s plus the
normal co nt ro l fu nct io ns
assoc iated wi th a COR and
identifier comes completely
assembled. Magg iore Elec ·
tronic Laboratory, 845 Wes t
town Rd. , West Chester PA
19380.

DIELECTRIC INTRODUCES
THE SNIFFER

Dielect ric Communications
annou nces th e introduct ion of
the model 7004 antttere , a non
d irec tional, adjusta ble-ampli
tu de, rf signal-sampl ing ele
ment designed to permit con
venient sampling of a high
power rf signal at a level more
conve nie n t fo r s pec t rum
analysis, frequen cy counting,
or oscilloscope display. The
unit is inserted in to the Dielec
tric model 1000 rf wattmeter or
into an auxiliary line section
designed fo r use with the 7004.
It may also be used wi th many
ot her popular rf wattmete rs
and line sections.

The Sniffer exhibits extreme
Iy low vswr and insertion loss,
and can be used over the 2-1000
MHz range at power levels up to
1000Watts. Af out put sample Is
adjustable ~ 8 dB around a
nominal - 43 dB. The standard
range of field-interchangeable
Dielect ric quick-match connec
tors may be used on the aux-

lIiary line section for Quick and
easy installation with any con
nector system already in use.

The Sniff er is available alone
or together with a line section.
Deli very t ime is 2 weeks after
order. Dielectric Communica
tions, Raymond ME 04071.

GO-CHANNEL ICOM-22S
SWITCH

Valley Instrum ent Products
offers the IC-22S60, a
6Q..channel switch for the teem
IC-22S 2 meter transceiver. The
IC-22S60 gives you r IC-22S fu ll
channel capabi lit ies with 56
channels from 146.01-146.43,
146.61 -1 47.39, and 147.60
147.99 MHz programmed into
the switch plus 4 user-prog ram
mable channels. No need for
all those diodes!

Install at ion is easy. The
1C-22S60 replaces the 1C-22S
switch exactly. All you do Is
remove the zz-ctranner switch
and install the 1C-22S60, sup
plied with the new dial, and
wi re in to your diode matrix
board.

The 1C-22S60 gives you futl
channel capabilities with your
IC-225 for just $25.00. Why pay
more for bulky, compl icated
encoders? Valley Ins trument
Products, Division of Nevins
Communications, PO Box 339,
Bartlett IL 60103.

Morgan W. Godwin W4WFL
Peterborough NH

•

The MP2 VHF wattmeter from Mirage. The Sniffer from Dielectric.



The Elemelt: LXK standard frequency rece iver.

The MICROMONITOR from American Crysta l.A NEW STANDARD
FREQUENCY RECEIVER

A new standard frequency
receiver from Elemek, Inc., ac
curate to better than 1 part in
100 bill ion, provides a time
code source and is pri ced
below one hundred dollars.

The Elemek l XK is nxeo
tuned to 60 kHz to recei ve
WWVB , the o ffi ci a l NBS
Primary Time and Frequency
Standard broadca st station
l ocated at For t Co llins,
Colorado. The lXK functions
as a phase-lock receiver, utlllz
Ing the WWVB accuracy of 1
part in 100 billion . Day·to-day
deviati ons of the transmitted
frequency are less than 5 part s
In 1,000 bnuon.

Three BNC output cormec
lars provide the user with the 60
<Hz WWVB carrier signal, a 100
<Hz signal phase-locked to the
NWVB carrie r, and the demod·
nated WWVB time code. All
output signal levels are at 9
eolts peak-to-peak and square
...ave.

The Elemek LXK will operate
rom 115 V ac. 60 Hertz, or 9112
f dc. Circu itry is effect ivel y
.tuerceo by the small 4 'h" x
iV, " x 6" steel cabinet. Front
renet control s consi st of a
;Ingle onlof! power swi tch and
he t wo lEO indicato rs t o
Ilsplay power on/off and the
tate of the phase lock.
Other lXK performan ce

eetures are: 1 uV signal sen-

silivity, 100 dB maximum sig nal
gain, 90 dB agc range, and a
200 Hertz bandwidth.

The Elemek LXK comes com
pletely assembled and ready
for use. A warranty of parts and
labor Is co vered by Elemek for
one full year from date of pu r
chase. Delivery Is ten days to
two weeks, prepaid In U.S.A.

Elemek, Inc., will also market
the LXK as a kit to be assem
bled by the user, and as a PCB
assembly for OEM customers
w iShing to incorpo rate t he
standard frequency receiver
directly into their own equip
ment designs.

Elemek, lnc ., is a central New
York based company active in
developing and producing elec
trical , elect ro nic , an d
mechanical products for the
m ilitary and industrial markets.
Distribution is accompl ished
d irect ly w ith cli ent s and
customers. Elemelt: , Inc., 6500
Joy Road, East Syra cuse N Y
13057.

REVOLUTIONARY NEW Pll
PROGRAMMER

The American Crystal Supply
Co. announces their new
MICAOMON ITOA Pll control
unit, the only device specifi
cally desig ned to provide all of
t he features demanded by
amateurs for ser ious 2 meter
FM operation. Essentially a
hand-he ld un it, the MICRO-

MONITOR is desig ned to plug
into a transce iver and remotely
take control 01 all frequency
contro l e lement s. Normal
operation 01 the t ransceiver
re s umes automati cal ly
whenever t he MICROMONITOR
is unplugged or turned off.

MICROMONITOR features
include direct ch annel or fre
quency entry, channel or fre
quency display on both trans
m i t and receive, fi ve user
roedebte memory c hannels,
and one m an ual and two
automat ic scanners. The scan
ners can be programmed to
search up or down in freq uency
and for either busy or clear Ire
quenctes. The popular repeater
pai r 146.34/.94 , desig nated
H EL P, Is selectab le at a
keystroke. Any repeater split
(u se r-p tcc rammabte) and
reverse pa ir operation is provtd
ed, as is automatic simp lex in
simplex portions of the band.

Now available In models for
use with the Kenwood TA·7400
and TA·7500, Tempo VHF 1
Plus ICOM 1C-22S, Yaesu FT
227R, Drake UV·3, and other
popu lar transce iver s, the
MICAOMONITOA Pl l control
u nit re t a il s lo r $ 189 .95.
Amer ican Crystal Supply Co.,
PO Bo)( 638, West Yarmouth
MA 02673, (617} 771-4634.

Morg.n W. Godwin W4WFl
Peterborough NH

ANEMCO RADIO FREOUENCY
INTERFERENCE ENCLOSURES

When elec t ro m ag n eti c
energy lrom sources external
or internal to electrical or elec
tronic equipment affects that
equipment adversely by ceus
ing it to have undesirable
respon ses. such as degraded
performance or malfunctions,
the electromagnet ic energy is
c a l led elec tromagneti c in 
te rference or EMI , and the
adverse ly affected equipment
Is said to be susceptible to EM!.
EMI may leave a source or enter
susceptible equ ipment by con
duction, coupling, or radiation.
Interference may occur be
tween one part of the equip.
ment and another, as between
a power supply and nearby cir
cuitry.

EMI is conducted via signal
lines, antenna leads, power
cables, and even ground con
nections, between EMI sources
and EMI·suscepti bl e equip
ment. It is coupled between
component s, ci rcui t s, or equip
ment hav ing some mutual tm
pedance through wh ich cur
rents or voltages in one circuit
can cause currents or voltages
In the other ci rcui t. The mut ual
impedance may be resistive,
capac iti ve, induct ive, or any

Conrinued on". 279
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MFJ INTRODUCES NEW

SUPER CW/SSB FILTERS
SWR
Power Meters

This new MFJ·721 COM IHXAT IO~

SWR /FIEI.U
STREXGTII METER
Steescrcs SWR up to
3: 1. or htghcr. Meter
has lOensltlye move
ment and easv-readmg
two-color scale. 5%
accuracy. 52 ohms
Impedance . SO-239
female coaxial coo
OCC IOT'S . 6~ high x 2"
wide x 2~" deep.
~[odel SWR·.....Kt4.9~

Super Selector CW/SSB Filter gives
you 80 Hz BW, steep

SSB skirts, noise
limiting, 2 walls for
speaker plus more.

111!1 SH E" TlYIH

~,-"" , '

fU"lCTIO~

- -

:\IIXI SWR ~tETER

Small size makes th is
the perfect mobile or
portable meter. Sensi· i
t tve meter wtth easy
to-read tw o- color
scale . ~letal cas e ~ .
1-5 / 8" x 2 -1 /8" x .r,--- ' .QI'" ~
2-1 /8~ . ModdSWR-B ,- JQ \ i"l

"12.95 ~- - -":\.

-:011
i,= r~ ~ 41
I . I ~,/- - ..-

POWER jSWR j F.S. METER
,\fcasures SWR and po wer un 0-10
and 0-100 wall runlo:es. (;ood up
to 225 ~lHz fur SWR funcuon. up
to 148 ~nIz for power fuucrtoew.
A l."C1.1ral.·Y : 5 % 0 0 SWR , 10'1> 0 0

power fun ctions . 2" x 4:\-\" x 2 ~'l ~

'\I'Klcl SWR-C K26.1)5

C..,.

DUAL METER SWR "IUDGE
Sho.....s outpu t power and re fl ec ted
power stmultuueousjy . Can he
used as reference power meter.
100. Whle scale. ea s y-to-rea d
meter faces : Dual met ers make
WltC1l1UI tuner edjustment» a snap.
Goon through 175 MHz. ~la\' be
\c ft In-line up to 2,000 wen... .
~lode1 SWR-D M29.9l;

Ca ll (21:i) a76-5KK7 to order
CO D Of ,,·lth "15,\ Of M. C ·

'00 ".

'- w - '

" /J ' '1 I1 H' , r '·/ H' . lIln"
'.OOH ... ...n.

sideband splatter. remove low and high pitched
DRM, hiss. state crashes, baCkground noise,
and hum.

Makes htening 'Of long periods pleasurable
and less latiguing, Ideal lor contest and OX .

IC utive filter includes 375 Hz highpass cut.
011 plus selectable lowpass cutosts at 2.5. 2,0,
1.5 KHz (36 dB per oc tave rol loll).

Switchable automatic noise limiler lor impluse
noise: trough clipper removes baCkground noise.

Fer Simullted Stern, the raw Signal goes
to one ear and the httered Signal 10 lhe otter.
The Signal appears m both ears are the aRM
in only one. The ears and brain reject aRM yet
oU·lreQueocy calls can be heard. Requires
stereo phones.

Switch selKts one 01 two figs. OfF posJ lion
connects speaker to rig. Speaker msaeres when
phones are used Requires 9 to 18 VDC. 300
rna. max 5ll.2ll.6 inches. OptIOnal AC adapter IS
$7.95. Order yours now.

B<o1 , OC. II "" '110M, Only MFJ ..nil nllell e...·
.....11 H ceo "-",,y " ... tw ... ~ "'llIiI
_Ib II eadl .

••

•
~ .

--

Thl. New MFJ·721 Super seieeier CWISS8
Filler gives you a comlHnation 01 performance
and features available onty from MFJ: • Razor
sharp 80 Hz non'rlnging CW litter • Sleep
skirt SSB ntter • Selectable peak and trough
noise limitll'lg • Plugs in phone jack • Two
watts ttl" speaker • Simulated stereo reception
• Inputs for 2 Ogs • Speaker and phone jacks
• AUl\jliary 2 watt amplilier, 20 dB gain.

The CW fitter gives you 80 Hz bandwidth
and extremely steep skirts With 00 ringing lor
razor shaip selectivity. Lets you heal Just one
CW signal on the crowded NOVice bands.

Bandwidth Is selectable: bypass. 80 , 110.
150. 180 Hz. Response is 60 dB down one
octave from center jreq tor 80 Hz BW. Center
lreq. is 750 Hz. Up to 15 dB noise reduc tu)ll.

8 pole acti\'! It filter. low a cascaded slages
eliminates ringing. Hand matched components,

The SSB fiher dramatically Improves read
ability by oplimizlng audiO bandwidth to reduce

These MFJ active filters are the most copied in Industry.
CWF·2BX MFJ SUPER CW FILTER SBF·2BX MFJ SSB FILTER

$2995
each

This New MFJ·720 Deluxe Super CW Filler gives you 80
Hz BW, no ringing, 2 walls out. /'

Same 8 pole Super CW Filler as in
MFJ.721. 80 Hz BW. ell.lremely steep NO
skirtS ,With no ringing for razor sharp .. a,fl.J!o. "l'J ....
selectlvlty_ selectable BW: 80. 110. )- t-l'E 
180 Hz. Center lreq. 750 Hz. Aut<rna
be noise Iimller. Plugs in phone lICk to
drive speaker 10 2 watts, 2x4ll.6 in. $4495
Requires 9·18 VDC, 300 rna. max. Op.
bonal AC adapter. $7.95.

ELECTRONICS

F.,p, doou _

s_"'" _

"""=====

cwr 2'8x IIld 1ho S8F2'8x •• III YIlt CW .-I SSB
~~ IS "' Itie MFJ,721 litll Ins 'P""O( "'"lIOW ano$ I'O$l!

MFJ ENTERPRISES, INC.
P. O. BOX 494 MISSISSIPPI STATE, MISSISSIPPI 39762 M52



L::FbLJ RANDOM WIRE ANTENNA TUNER

All hand opcrauon ( 160-1() meters} wtth
any random length of wire. 20(1 WHit

output power capahllUy-wtll \\1Jrk with
virtually UII}' transceiver . ldcut for 1)1 )11
uble or ho me opcmuon. Great for- upurt
mentes IiIllI hotel "N)ms-~ll1Ipl)' mn a
wire 1n~lde. (Jul a window, or anyplace
avutluble. Emdent toroid Inductor fiu
~mall etzcr4- 1 /4~;Il; 2·:i/8'" ;Il;a~,and IIt'RlI
Rlhk 1(~. lJu llt - in neon tnnc-upmdnutnr.
S()-:~:i9 connector. Attracttvc bronze
Ilutshcd cnclosun-.

only $29.95
TH~ O RIG IN A L Ran dom Wm' Antenna
Tuner. .. 1II use by arnareurv for I) year\

SST T-2 ULTRA TUNER
Tunes (Jut S\\'R o n any coax red antenna a ... well u... random
wtres. Works grea t on all bands (HO-JO meters] wtth unv
trenscetver l\lnnl~ up to 2(X} ", n tts power output. .

Increases usable bendwtdth ofWI\' antenna, Tuncsnut SWRun
mobile whips from tnstde ~'(Jur ~r.

l '!'ICS efficient tumid Inductor and SJl'l-'dall~' made capecttors
li lT small size; 5- 1/." x 2-1 /4'" x 2- 1/2"' , HuJU!:cd, vet compact .
~q~"i~thlc line h )!o;lo; . AUrul1:J"C b ronze n uishell enclosure.
50-239 coax connectors, UTe used for tnmsmlttcr Input und
coax fed antennas. Couwnlcnt bllllllllj{ I M",ls lU"C provtdcd kIT

mndom wire and f(lumd connecncns. only $39.95

SSTT-3
Mobile Impedance Transformer

only $29.95
$49.91; wt re Wid tested

I watt Input RI\'es you 15 \\"Ults output ucn_ tile enttrc
2 meter b UlIl wrtbour re-umt ng. This ca..y-to..hulld k it
(uppnJx. 1/ 2 hr. aSM,:mhly) Includes c\"CI)'thlrtg you need
for a complete amplifier. All tnp qtUl.Il~' components.
Cum(luUblc with all. I-awatt 2-meler uunscetvers, Short
and open pmtceted-nul dam~edb). hlWt $\\lt

Kit Includes:
• Etched unci drilled (,·1 () epoxy snider pla te d b; lUrli.
• Hea t sink end mounttng hu nlwurc.AII ccmpouents-,

IndudlrlJ{ pre-wound cons.
• Top qtW.lIl)' rnw RF power tranststor.
• Cumplcle u.-emhl)' Instructton With detuUs on a

earner upcmtcd T/R switch.

SST A-I VHF Amplifier Kit

only

$19.95

vle tches 52 ohm coax to the lower Impedance ofa mohUc
whip or verucel. 12-p(l!'ltinn switch wtth taps spread
between a und 52 ohms. BnllUnmnd from 1-:\0 :101hz. Will
work wt th vtrtually any t.runscel\'cr-:iOO watt output
power capability. 50·2.19 connectors. Toroid IrKlu(;'tor fi lr
smull SUX: 2-:\/4" x 2~ x 2-1 /4". Anrecuve bmnze finish .

GUARANTEE "v,5jC
All s....,T products arc ,l(uarnnleed for 1 year. In addition,
they may he returnc...1wtthjn 10 days fer a filII refund(k~
shlpplngl If )1.'Il1 an: nol sansflod fi,r any reason. PI.ca...;e
add S2 for shlppl~und harKtllllJl:. Cal if. rcstdcnts, please
add sales tax. COD orders OK by phone.

ELECTRONICS
P O .BOX 1 LAWNDALE , C A LI F .
90260 ·(213] 376 -58 87
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A Perfect Power Supply?

Fig. T.

The zcner a lo ne could be
used fo r just 12 volts, o r
more diodes could be us ed
for .6-vo11 incrc....es for each
addition al d iode used with
the zcncr.

C1 is .my old filt er capac 
itor - the more caoacl tv. the
be tter. And , o f course, it is
rated for at least the umeg
u'atcd voltage .

Ql is the main factor in
determ ining the curre nt that
e m be taken from th e supply.
The larger t he m aximum
collector curre nt of QI is, the
more the c ur re nt that can be
ta ke n fro m your machi ne . A
Radio Shac k power Darling
ton (TO-3 ca..e) fo r $1.98 was
used , and th e su pply is good
fo r about 4 Amps. With a
high -gain power Darlington ,
the output of a 74 1 is all tha t
is needed to drive it. If more
cu rrent demand is required, a
larger Dartlngton or regular
power transisto r Coin be used .
Howeve r, if the beta of t he
transistor is fairly low, a
driver is needed between the
741 and the pass t ransistor.
Just about any PNP transistor
will do . It should be con
nec ted as shown in Fig.. 3.

I f lots of current is
wanted, say 10 Amps, a large
pass t ransistor is needed. Pass
trans!sto rs th i.. la rge tvplcallv
have be tas of 60 or less,
which will require a driving
curren t of about 1/6 Amp,
which ls far too much for the
74 1 and most other op amps .
There fo re , a driver transistor
with a high gain (beta) sho uld
be used to allow the small
ou tput o f a 741 o r similar op
amp to drive an yth ing.

If the u p amp heats up to
the touch, a drive trans!.. tor
should be used . Ql should be
well heat sunk, an d, of
course , the transformer u ..ed
should be capable of handling
whatever curren t you want a t
the load .

C2 t, a .001 to help keep
any rf out of th e regulator if
the supply is to be used for
your 2m radio or the like. If
used with digital projects, a
10 uF filter capacitor can be
placed across Z1, if no ise is a
problem , and/or a sligh tly
smaller R1 used to move ZlFig. 2.

an d a full-wave bridge ..hould
be used.

Ul , the o p amp, can be
an y type of 709, 741, etc. It
is operating with essentially
an open-loop gain, a nd its job
is to bias the Darlingt on or
pass transistor. When the
unregulated voltage wants to
drop, the noninvcrting input
referenced by the zcncr diode
an d t he inverting input of the
op a mp "sec" a d iffe rence
vo lt age and amplify it ,
supplying the base additional
bias which enables Q1 to
amplify more and ho ld the
regulated o ut put co nsta nt by
pull ing t he voltage back up .

The refere nce vo ltage in
the nonl nvcrtl ng in put of the
op amp is determined by the
zener reference. I use a 12·
volt zener and a regular
sil icon diode, connected as
illustrated in t he schemati c
(Fig. 2)_

The pa ir gives abou t 12.6
vol ts as a reference - 12 volts
for the zc ncr and about a .6
drop across the si licon diode.

correct. If you get no output ,
change the pairing of wires in
the primary.

With the full -wave circuit
desc ribed in Fig. 1, the un
regu lated out pu t should be
abou t 17 volts or so. Th is
should be ad equate for the
regulation of 12 vo lts.

If you want 14 or 15 volts
regulated, you may need to
increase the un regulated volt
age to t he regu lator c ircuit. A
full-wave br idge shou ld do
this.

Ho wever, the pass tran
s i s t o r (o r Darlin gton,
whichever you decide to use)
will run cooler with t he
lowest possible unr egula ted
voltage on it to maintain
good regulation. To deter
mine what is adequate, try
the full wave first and
measure the regulated voltage
output . If it varies more than
a vo lt on full load from the
supply, an increase in the
unregula ted voltage is needed

- well . . . almost
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H ere is a cheap bu t very
adequate way to ob

tain 5 to 15 regulated volts
without Lapping yo ur wallet.

Ou t put regu lation is
t ypicall y on the order of .1
vo lts fo r load s from a few
milliamps to 4 Amps or so,
depend ing on the com
ponents used. This circuit is
very noncritical and easy to
get going. Wi th it, just about
anv reference vo ltage may be
had . The only req uirement is
that the unregulated de volt
age supplied to th e regulator
circuit ry must be a few volts
greater than the reference
voltage of the zener. That
onl y makes sense, doesn' t it?

The transformers I use d
were two 6.3-volt fil ament
junk box specials with the
primaries connected in par
allel for 110-voh primary
ve l rage. 220-volt primary
may be used for wiring pr i
ma ries in series . Cau tion must
be used to keep th e phasing

268



Fig. 3.

maintain good regulation for
vanous load currents. The
c irc uit described in this
art icle is the first that I have
seen that does not regulate in
only a segment of the pass

• • •transisto r s o perating curve,

from the knee region where
norse occu rs.

This circuit was built be
cause I had pro blems wi th the
straight pass t ransistor con
cept. The bias on the tran
sistor must be changed to

but regul ates well everywhere
- from no current to maxi
mum smoke from the pass
transi stor.

T yp i cal c i rc ui ts , as

described in the ARRL Hand
book , using the pass tran
sistor idea cover 6 to 10
A mps, for example, but
suffer from poor regulat ion. •

Parts List

6.3 V filame nt transformer or equivalent
about 50 p iv at desired current, plus 50%
20 to 20,000 uF , 25 volts
470 to 820 Ohm, % Watt
12 V eeeer , or desired value from 2.4 to 33 volts
741,709, etc ., op amp
power Darlington or tOO-Watt o r more pass t rans isto r,
N PN
any PNP; 2sc 710 , etc .
.001 uF , SO V

T1
0 1, 2
Cl
Al
21
Ul
01

02
C2

•

..~.£ o;vL.1E D
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74 ',........ ~"'
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QSL for full details

Build Your Own
CW Keyboard Keyer

CIRCUIT BOARDS
• REPEATER CONTROL
• COMPUTER PROJECTS
• SENSITIZED BLANKS
• NEG AT1VE$ JPOSITIVE$
• PROTO -T YPE B OARDS
• PARTS KIT
• CU STOM ETCH/DRILL
• RCA 1802 MP BOARDS
• CIRCUIT BOARD DESIGN
• PROGRAMMING PADS
• ART MASTE R PREPARATIONS

w. ~ lOUI'P1J ....... of _ __ r- ...-d
10 ma-' _ p -e M.d. S...cl S AS E + 25 cenla
lor catalog.

10 o I

OC Stafford &SO

Ele ctronic Service end Development
427 S. Benbow Rd.

Gr_nsboro, Ne 27401
919-274-9917 DAY/NITE

s_"" .......1...... A.-el lIw World

•

• •

ECM CorporatlOfl,
412 N weooacn Ave,
EvaO$vile, iN 4 7711
812·416·2121 E1
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Save Over $ 175

• •

WE NEED:

MILITARY SURPLUS
WANTED

AAC-34, AAG-51BX, AAC-92,
ARC·94, ARC-l 02, AR C·l 09, AAC·115 ,
AR C-116 , AAC -1 3 1, ARC· 1J4, ARC-164,
A AN·82, AAN-63. loRN-54, A AA·48, ARlo·
SO, APH ·81 , APN·l33, APN·147. APX-64 ,
APX-72, 6 18T, 4901·1, C U-l 658A, CU
166910, 60710, G AC·l06, URC-9 .

Top doll,H p3id or trade lor new amateur
gea r. W rite or phone Bill Slep, (704 )524·
7519. Slep Electro nic s Compa ny. Htghw a y
441 , O tto, North Ca ro lina 2876] 54

CALL OR WRITE

FOR BEST OEAL

Authorized Dea ler

1465 WELLS STATION ROAD

MEMPHIS. TENN. 38108
PH (90 1) 683·91 25~685·8461

Seu- ?2cole & Spellcee

C!ectecnlcol 539

DRAKE-ICDM-KENWDDD
REGENCY--TEMPO--DENTRON

RTTY
made
easy

s .... of ,n. on __ tooM,," mok. ' ho TU-11O _ '''' HF
.rod VHF 00'." """' n ~""..~._ ll'oN_
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, ..u R CORP. I VIS.4
P.O. Box 976

Topeka, Kansas 66601 1_ _ '. '''''_1
( 91:1) 214-0198 F5 V
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Mobile Security Blanket

- remote control
for older rigs

Fig. 1. Block diagram of sys tem.

I
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>- ." 8 LOC_, FOR -re,

vo lume co n t rol. powe r
on/o ff switc h. and fuse .

Fig. 2 shows the speaker
box schematic. There are
no c riti ca l co mpo ne n ts.
Use a good com munica
tions speaker that will ac
cept the full audio power
from the rece iver without
di storting. The size of the
pi lot light depends upon
where you plan to mount
the speaker box . If t he
lamp is too b right . it can be
very annoying at night.

Fig. 3 shows the inter
face unit and the impo r
tant parts of the telephone.
The transformer is a 120H
telephone repeat coil. The
sma ll power supply (a bat
tery cou ld be used) pro
vides a source of direct
curre nt for the telephone
(abo ut 50 mAl. The .33 uF
capac ito r allows the audio
signal to bypass the power
supply . The two pr imary
wires from the telephone
(re d and green) are at
tac hed to two of the wind
ing s, the a ud io for the
transm itter is derived from
the thi rd winding , and
recei ver aud io is app lied to
the fou rth winding . If the
transc e iver ha s a high input
impedance, use the SOk
re s istor and s h ie ld e d

com pa rt me nt when no t
needed .

A s u r p l us Moto rol a
spea ke r enclosu re is in
sta lled under the d ash a nd
equipped with a pilot light .
switch , and vo lume con
trol. The switch is used to
c o n t ro l power to the
remote transce iver . The
telephone provides keying,
a mic rophone, a touchtone
pad. private liste nin g (if
desired ), and s p e a ke r
mutin g (re m ov in g th e
handset mutes the speaker).
This feature can be sup
pressed via the exclusion
switch. You might want to
reverse the logic so that
the exclusion switch turns
the speaker off for those
few t imes when you want
to be se mipriva te.

Fig. 1 is a gene ra l b lock
diagram and shows the ap
proach that was used . The
interface ci rc u it change s
the telephone two-wi re cir
cu it ry into a fou r-wi re c ir
cuit (one pai r of wires for
transmit and another pair
for rece ive) a nd mutes the
spe a ke r when the te le
pho ne ha nd set is picked
up . The spea ke r box ho uses
the local speake r and also
pro vides a co n ve n ie n t
place fo r mounting a local

take a n o lde r radio suc h as
a Regency HR2 and rather
easily remote-control th e
ba si c tran smit /r e cei ve
fun cti on s. Fr equ en c y
changes and sq ue lch ad
justments w ill requi re a
trip to the trunk .

I mounted an HR2 in the
trunk and then used a stan
da rd SOO-se ries touc h
tone r desk-sty le te le 
phone set (equipped with a
new handset which in 
cluded a push-to-talk but
ton ) as the contro l head .
Thi s a pproach p rovided
more than just a long ex
tension of the m icrophone
and speaker . The tele
phone incl uded the pad re
quired for a u t o p a t c h
operation, and the whole
phone cou ld be unplugged
a nd sto red in t he glove

."

Tom Yocom WAJRTD
1/ Bayberry Rd.
Acton MA 0/720

O ne way to solve the
problem of mobi le

radio theft is to mount the
radio in the trunk . This idea
isn't new. Remember that
many of the old commer
cia l radios of 20 years or
more ago were designed
fo r trunk ins ta ll a t ion
probably due to their size
more than to avoid theft. A
Motorola T43GGV is cer
tain ly a lot larger than the
new so li d-s t a te dash
mount rigs of today!

If you have a favor ite
rep eater o r sim p lex fre
qu ency that you en joy be
ing co nf ined to, you can
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mined to remotel y co nt rol
the frequency, you might
co nside r an Ieom IC-225
eq u ipped wit h a set of
re mote f reque ncy-p ro
gra mming switc hes .•

' 20M GREE N
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Fig. 3. In terface unit and associated circui ts.

Fig. 4. Po wer supply schematic diagram.
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sq ue lch cont rol for normal
operat ion. There has been
no theft prob lem - and , if
yo u're content to mo nitor
one frequency, it works
just fine . If you're de ter-

",!----

higher tha n the leve l of
your vo ice . O ne so lution to
th is problem is to swa mp
the pad when any button is
depressed . The desired ef
fect can be accomplished
by co nnec t ing a resista nce
across the Rand C ter
minals o n the telepho ne's
network . If you use a
10Q-0hm fixed resistor in
series with a 1k tr impot,
th e des ired level fo r the
pad can be se t by ad jus ting
the pot .

, have experienced good
re sult s wit h t his t ru nk
m oun ted a rran g e me n t.
Ju st se t t he transceiver
volume co nt ro l to near
max imum and adj ust the

Fig. 1. Speaker/power con
trot box mounted in pas
senger compartment.

cable -ot herwise o mit the
50 k resistor and use any
convenient cab le.

Aud io is appl ied to the
speake r when the re lay is
turned off . The relay is
opera ted (th us interrupt ing
the aud io to the spea ke r)
when the handset is lifted .
This a ction c a n be in
hib ited by operat ing the ex
clus ion switch, which has a
norma lly-cl o sed pair o f
contact s co n nected in
se ries with a pai r of extra
c o n t a c ts of the hook
switch. You can use any
12-volt rel ay in the circu it.

Fig. 4 detail s t he sma ll
regulated power supply. If
you have to pu rchase the
pa rts new, you might e lect
to use a coup le o f 0 ce lls in
se rie s. If you have a we ll
endowed junk box, you can
bui ld the power supply,
and it will occ upy less
room, enabl ing a smalle r
box to be used for the inter
face uni t.

The output of the pad
wi ll gene ra lly be muc h

BI-L1NEAR VHF MODELS
Covers ent ire Amateur Band wlo Tuning
Built·in Receive Preamplifier
Automatic T-RSwitching
Exceeds FCCR&O20177 Requirements of -60 dB
Variabte T·R Oelay for SSB/CWuse
Preamp & Power Amp Independently Controllable
Preamp nom 10 dB gain. 2 dB Overall NF
Functionally Otrsigned Package

•
•

I •
•

~
•

•-- •
•

fREQUUCl ..."."", CI,III.I I " 'H CURRUn" o. "
.,

~oo

21.1 10-80' 1" ·148 ,ow ~. '" " 1(9 203 ... 1.110, ~I89as

VHF 10-80f' 148-11.(5 MM, ) lOW 'OW '" " ,.. 20.3c," ," f229 9!i
13MIO·JOP 220·m ,ow ". '" " ". 203 C'" l Oll, I I" ss
2MJO-I6Ol' 1"-148 ~. ,... ". " 1(9 n,~ ,., 12(9l1§
VHFJO- IIllIl' 128I1. C5 101H' 1 J(M ,... ". " '" n,~ ,., "..~
1 31,1:»\(01' 220-215 "" ,... "" " '" n,~ ,., ~2li9 l1§

21,1~ 1 501' 1" -118 "" "OW ". " ". .,~ '.. .",~
INTRODUCING OUR NEW AMP
MODEL 2M25-150P
• 10 watts in. 100 watts output.

25 watts in. 150 watts output.
• Very jinear operating amplifier com~tibte with all SSB riQ$ up to

25 watts.

LUNAR'S RECEIVING PRE-AMPS
These ultra pe rformance receiving preamplifiers are suitable to t'
mosl demanding needs where low noise figure is importantl Construe·
tion is of the tightst quality wilh PC ooilfds oouble sofid plated holts
to ensure maximum performance_

louis Anciaux
WB 6N MT

---,
·k L~NAR L17
.electronics &7~~:::~:.

" .. '....'..,

PRICES ON ALL LUNAR AMPS ANO PRE-AMPS WILL BE INCREASED NOV. 15TH. ORDER NOW!
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Going Mobile?

enna
arters

Planning
Moonbounce?

233-0250. for fast

Communications Corp.
911Old Homestead Lane

Lancaster. PA 17601

USTLER, CDE, ASp,
VS. KLM. F9FT and

C3

Call TOLL FREE J-(
delivery of produ

MOSLEY. WllSO
DENTRON, W2AU
ot hers.

We stock a comple i ne of antennas, an-
tenna hardware, rot rs, cable etc.
Whatever you 're nning-we have
what you need!

•••

Planning a BIG
Beam?

looking for a
Tri-Bander?

Clegg
is. ----- ___

Mode1HK-2
• Same as HK·I less Das" 10'

m c orporatoon mown k"ye r

Model HK-1
• Dual·leve, squee ze padd le
• Use """th HK-5 0' any

elecl rom e key e '
• H eallY Dase """I ll non·shp

ruDber fellt
• Padd les rev ers.bre tor w 'de-

or erose- $29hng e, 95
spaClllg

$169 5
M ode l HK-3A
• Same a" aboll..

I..ss ba s!' $9.95

• Delu .e st,a'gllt ke y
• H eally base no need to

anece to desk

• Vel""t smootf acl,on

Mode1HK-3

ModeIHK-5A
Electronic Keyer
• Ne... Cab,nel Colored-Keyed

to Malcll m ost modern 'ad 'o
eQ u 'Pmenl

• ramt nc cnccu for SQ ueeze
ke y m g

• S e ll-com ple l,ng dOls and
daslles

. 0 0 1 memory
• Batle,y ppe,ated w,th

prov,s,on 10' e ,te,nal power
• B u, ll-In s td(Hone m o n"o,
• G ild blOCk 0' cnec t key,n g

Mode1HK-4
• Com b,,'a l,on o f HK·I an,I HK·3

on same bas.. $449 5
B ase only
w 'l ll tu bber 1< 'c t $12 .00

Te, m ,nals ' ed or b l<lck ' 75 each

5699 5

Same day shipment . . . PREPAID

~

• Speed volume , tone and we,gll t
co n tro ls au mouotec o n l ronl
pa nel

• Fa, "So' ...,tll e,Ie, nal Paddle such
asHK·1orHK·4

• Can be used as C Ode cracuce
osc,lIalor """Ill s t ra,g ht· key sucn as HK-3

The keys that are easy
to put your fingers on!

.QJ~g We "",elc ome the use 01 you• • IZJ
HAM RADIO CENTER H2

the famous

HAM·KEyTM
TM T,a de · Ma,k

N a",y Iype «ece only $2.75

JUST DIAL

1·800·325·3636
TOLL FREE

8340·"2 Onve B illd • PO Bo. 2827\ • 5' Lou,s M O 63132.....- -- -.-. _._- ...
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lrile todev for HAL's latest RTlY catalog.

HAL COMMUNICATIONS CORP.
Box 365
Urbana, Wino;' 61801
217-367-7373

For our Overseas customers:
see HAL equipment at:

Richter & Co.: Hannover
l.E'C . Interreko: Bissone
Vicom Imports; Auburn . Vic., Australia



Ray Bishop W6 WUT
Box 1086
Downey CA 90240

need to operate on a repeater
freq uency d irec t.
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How It Is Done

In the IC-225 , there are
some positive voltages avail
able for the solution pro
posed. These are the 9 volts
that is present when the
transceiver is on and is avail
able through the channel
switch to the diode matrix
(+9 V and 5W 9 V) , the
positive voltage present only
during receive (RX 9 V)
which drops to nearly zero
volts during transmit , and the
positive voltage (TX 9 V)
available during transmit
which drops to nea rly zero
during receive. Th ese last two
voltages are at the OUP/5 PX
switch with RX 9 V at the
OUP A positio n an d T X 9 V
at the OUP B posit ion. The
channel switch has no wire at
posi tion 23 (more about this
later), and d etent 24 is an off
positio n with the wiper arm
of the switch on itself. There
fore, the +9 V goes nowhere.

For the sake of demon
stration on ly, add a single
pole, double-throw or double
pole, double-throw (DPOT)
switch and wire it, as in Fig.
1, between two rows of
diodes and the two posit ive
voltages at the DUP/5PX

.•,

,,,,,,
, "'ooED1 SWI TCH,,,,,•

_9'1 , •.' .
"'~,w~ _._-_._"
IU"TTEII 0» 1

worry abou t being out of the
band using this circuit when
it's programmed at 147.405
MHz and above, with the
du plex/simplex (DUP/5 PX)
switch in the OUP B position
(which adds 600 kHz more to
the programmed frequency).
The only operat ing res triction
with this modification is that
you won't be able to con
veniently work si mplex
(direct) . I do not mind this
rest ric t io n. I have found
limited use for the simplex
frequencies that I do have
program med, and I have no

Fig. 1. Basic concept. Not 0 practical circuit, since the
duplex/simplex switch must be in the SPX position, the
channel switch must be in detent 23 or 24 {off}, and (he added
switch must be off for 011 other channel positions to operate
properly. A DPDT switch would allow disconnecting the
duplex/simplex switch function but would leave all other
possible errors.

over. I was motivated to fi nd
this solution by the existence
in my area of repeater
WR6AMO (formerly
WR6ABE). Th is repeater has
a 14 7.435 MH z input fre
quency and a 146.400 MHz
output frequency, or an off
set of 1.0 35 MHz.

The concept ou tline d here
is applicable to any offset
within the limits of the
1C-225 programmable phase
locked loop (PLL). The limits
are any two frequencies from
146 .01 0 MHz to 14 7.990
MHz in 15 kl-lz inc rements.
Unlike the regular lC-225
operation, you do not have to

Circuit assembly using O. l-inch perforated board.

Further Adventures

- our hero gets offset flexibilit y

of the IC-22S

H ere is a way to add
offsets to the lcom

IC·225 2m transceiver
beyond the standard 600 kHz
offset. Th is can even be
accom plished without de
facing the transceiver In any
way.

So me repea ters on 2
meters have input-to-o utput
frequency differences that are
no t 600 kHz. If you want to
use one o f these repeaters and
own an IC-225, a modifi
cation must be made. The
solution is found in the way
that learn con trols the pro
grammable divider and the
rcc e i ve-to-transmit change-
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Send 10' for our lalesr calalog
Write or pho ne lo r more de/a,is

2400 C ry stal D nve
Ft. M yers, Florida 33901
all phones (8 13) 936- 2397

J2

JAN CRYSTALS
KEEP YOU

ON THE AIR

• CB • General
• CB standard Communication
• 2 meter • IndUslry
• Scanner. • Marine VHF
• Amateur Band• • Micro processor
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KIT B

500 Pes. 995 ,pd.
Includes FREE
compartmentalized
box (S2,OO value)

KIT C

250 Pts 495

in Poly Bag ppd.

KIT A

1,000 Pts. 1995
Includes FREE ppd.
9 -orawer box
(S500value l

MANY OTHER KITS
Aluminum Electrolytic.
Tantalum and Ceramic
Capacitor Kits.Semicon-

ductor Kits,too.Lampsalso........,
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e il ihe E IA d eslg... led 10 % vel ues

lrom 2.2 ohms 10 4 2 megotwns.
You. cost Only $.02 per resillot

FIRST QUALITY CARBON
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TO ORDER:
Send check 01' Money Order-

N.Y. residents add appropriate tax.

ORIGINAL JAPANESE
SEMICONOUCTORS

Full range availableto
fill just about any

requirement.

P. O. BOX 698. MELVILLE. N.Y. 11148

Send for
complete

catalog

We have over 2 000
quality Receiving Iubes,

Many hard-to-get types.
All at 75% off list.
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Fig. 2. A relay solution with frequency pair reversing and 600
kHz offset function disconnect. Without the reverse pair
feature, a single opor relay would be enough.
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h ave rninia t u re re lays;
miniature relays cost a lot. I
used semiconductors to etlm
inate the rclav problems.

A Better Solution

Posit ive voltages forward
bias NPN Darl ington transis
tors. Darfingto ns in sa turation
act like closed switches and ,
with the base grounded or the
coll ector voltage rem oved, act
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relay will allow reversed fre
quency pair opera tion. A
single DPOT relay ls enough
if reverse pair capabi lity is
not desired . Th ts solves most
operating concerns but leaves
the problems of rclavs. Re
lay s have p ro blcrn, of
physical di m e n si o n s ,
mounti ng arrangemen ts,
power drai n, and mecha nical
co ntacts. My hoo kup doesn 't

"Fiq. 3. Simplified diagram of the solid state version. The
dashed lines enclose the optional frequency pair reversing
circuitry. 01 - receive frequency diodes activation; Q2 
transmit trequency diodes activation; 03 - regular +600 k H/
offset activation; 0 4 - regular +600 k iM offset disconnect ; 0 5
- receive voltage to 01 in th e OUP A position; Q6 - transmit
voltage to 02 in DUP A position; 07 - recetve voltage to Q2
in DUP B (reverse) position; 08 - transmit voltage to Of m
DUP 8 (reverse) posit ion.

Assem bly ins talled in tcom IC-22S.

DUP/SPX switch is not used.
Position 23 can be wired, for
exam ple, as in Fig. 2 to
activate relays. To avoid some
cockpit error, a set of the
relay co nt ac ts can be wired to
disconnect the +600 kHI
offset function of the
DUP / SP X swi tc h. Also,
wiring the SW 9 V from
posit ion 23 of the channel
switch through the unused
half of th e now disabled
OUP/SPX switch to a second

Icom's Generosity - No Need
to Add Swit ches

You can ta ke ad vantage of
the unw ired position 23 on
the channel switch an d of the
fa c t th at hal f of the
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switch (RX 9 V and TX 9 V).
You would then have any
receive and separate t ransmit
freq uencies the diodes could
program , as long as the
cha nnel switch was in posi
t ion 23 or 24 . However, this
is too sim ple to be practical.
There woul d be too many
coc kpit errors possible, suc h
as the channel switc h being in
a wro ng p o s i t io n, the
OUP/SPX not being in the
SPX posi t ion, and, of course,
the added switch not being
off when using the regularly
program med channels. The
concept of Fig. 1, however,
does demonstrate the basic
approach based on RX 9 V
causing a receive set of diodes
to control the transceiver fre
quency and TX 9 V causing a
separate set of d iodes to take
over when th e push-to-talk
switch is closed. This is in
stead of th e normal operat ion
of rou ting th ese vol tages to
pin " dp" o f the du plex con
t ro l ci rcuit through the
DUP/SPX switch , causing the
logic to add exactly 600 kHz
to the programmed freq uency
in either the OUP A or OUP
B positions (receive +600 kHz
or t ransm it +600 kl-lz, re
spect ively) .
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Fig. 5. External frequency programming embellishment.
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1C-22S installed in center console of Subaru.

Fig. 4. Comple te circuit as installed at W6WUT. Ql through
Q8 are 2N5306s.

like open ci rcu its. Putting
these characterist ics together
with the positive voltages o f
the learn IC-22S leads to the
diagram of Fig. 3. In thi s
figure , Q1 supplies th e volt
age to the receive frequency
determining diod es and Q2
the voltage to th e transmit
frequenc y determining
diodes. Q5, 6, 7, and 8 are
boxed in to show that they
are optional. They arc the
DPDT functi on for reversing
the frequency pair. I operated

for several months wi thout
them and o nly occasionall y
missed the ability to listen on
the input of WR6AMD to
find out if I could copy some
one direct. Q3 and Q4 arc the
regular +600 kHz offset
disconnect featu re that is
necessary in o rder to avoid
operator erro r. If wired wi th
ou t the reversing capabi li ty
(which uses the other half of
the DUP/SPX switc h), the
DUP/SPX switch is com
pletely out o f th e circuit. It

won 't matter what posi tion
yo u leave it in while oper
ati ng in the nonstandard off
set channel.

Actua l Circuit

Fig. 4 is my complete cir
cui t with nominal values
shown. None o f th e values is
part icularly cri t ical. The 2.2 k
resistor on th e switched 9 V
line to Q4 was fou nd
necessary because of a small
positive voltage p resent even
with the channel swi tch in
other positions. Th is voltage
was enough to fo rward bias
Q4 all the t ime, causing the
DUP/SPX switch to be dis
ab led at all times. Th e zener
diode and 1k resistor may not
be st rictly necessary, but,
since th e RX voltage tended
to rise to as much as 13.6 V
when not loaded by the
dup lex cont rol ci rcuit (dp), I
felt more comfortable with it
pegged at approxi ma tely 9
volts. The base bypass capac
itors are th ere to prevent the
rf enviro nment of th e trans
ceiver f ro m biasing the
Darl ington transistors and can
be almost any convenient
size. The range of .005 to .05
u F should be all r ight . As for
the transi stors, any NPN
Dar lington around should
work for 01 through 0 8.
Mine are all 2N 5306s.

Embell ishment

For th ose who insist on
the ultimate and don't mind
adding ou tboard devices, o nly
one more wire th an th e nine
alread y required will allow
switching an y pair of fre
quencies in at any t ime. Th is
selection of separate receive

and t ransmit freq uencies can
be combined with the diode
switchi ng method proposed
by o th ers, as shown in Fig. 5.
Eight additional diodes and
another switch or set of
switches fo r selec ting the
ad de d f req ue ncy are
necessary at the outboard
device . On e channel switch
positio n (such as 22) can be
used fo r transmit freq uency
select ion with regu lar +600
kHz offset operat ion, wi th a
second chan nel posit ion (such
as 23 ) for the independent
receive and transmit fre
quency selec tion featu re.

Could you wan t more?
You ha ve a ll 21 pre
determi ned freq uencies, a
full y programmable ch annel
with standard offset , and an
independen tly programmable
receive and tra nsmi t fre
qu e nci e s ch annel. Th at's
quite a bit fo r just one more
wire brough t o ut o f th e
transceiver than what many
1C-22S owners are bringing
ou t now. As fo r me, I am
sat isfied not to have holes,
added-on switc hes , or othe r
visible signs of modifi cation.
Besides, my transceiver slides
neatl y into my '73 Subaru
wagon cente r console as if it
were made for it. Switches or
cab les o r connectors stic king
out of th e top, sides, or
bottom would interfere with
this d el ightful coincidence of
dimensio ns.

Co nst ruc t ion

If care is ta ken, th ere is
enough space under and to
th e side of th e speaker. I
mounted my circui t assembly
on the side of the case be-
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tween the PLL board and the
accesscrv soc ket at the rear
o f the tra nsceiver. The
speaker can be rotated to get
the lead lugs o ut of the way ,
i f necessary. I remoun ted it
so th e lugs arc toward the
opposite (coax) side of the
transceiver. A board approx
imately 40 mm (1-9.116 in.)
by 65 mm (2-9/16 in.] wi" be
a b it crowded but should be
sufficient. A couple of small
angles can mou nt the board
with 4-40 screws, so the
screw head s will not show

with the bottom cover in
place .

I strongl y recommend that
the speaker leads be replaced
with lo nger, more rugged
wire. Also, t he wire bu ndle to
t he d iode matrix board
should have the spot ties cut
o ff so that the fine stranded
wires used by lcom will not
b re a k as readily during
handl ing. The new added
wires for th e circuit assembly
can go un der the PLL circui t
board . The onl y empty lug on
the channel se lec tor switch is

the one for posit io n 23.
The voltage for 03 can be

found seve ral places, one of
wh ich can be traced from the
end pin of the PLL bo ard to
t h e di ode mat ri x board
co nnector. The diode matrix
board col um n 23 can be
eith er your receive or trans
mit set of diodes, with the
o ther set formed by soldering
the cathodes of the diodes in
any conven ientl y open holes
of th e correc t row and then
tying all their anodes to
gether. This common anodes

co nnectio n is then trea ted as
a colum n and wired to the
em itter of the appropriate
control transistor (01 or 0 2)
of the added ci rcu it assembly .

I am sure there are o t he r
and more exot ic solutions 
perhaps using FET or CMOS
or TIL devices. Ho wever, the
c irc uit described draws very
litt le current, is voltage level
tolerant, is rugged, and is
inex pensive. In my opin ion,
th e IC·225 is a good buy as is.
Now, wit h a little effort, it
can be even more flexible . •

DOVETRON

Standard features include CONTINUOUSLY tuneable Marl!. and Space channels (1000
Hz to 3200 Hz). Dual Mode (MARK or FSK) Autostart and internal high level neutral
loop keyer (20 to 60 ml). Both EIA and MIL FSK outputs are provided for direct
interface to microprocessor and video terminal peripherals.
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In-Band Diversity &
AFSK Tone Keyer
Amateur Net: $545.00

~TRS-80 OWNERS'
NOWSENO

MORSECODEI
• .......lllf II e_n.. l.d.4,",
.4.' ••K
• ARe.bl,", U ....'"' PC Hard.
"All h.,d"".r•• __pl••• I.......ctl•••
"4_P.'.'. ,ecall...I. _-...
•K.,.~ ".U., • "0.''''' llJlo .....•It.,. k.,. clo••••
"PI o••h. TIl _rt
• N. _ee1ll1c.U••• to Til..... "111111.....•It.,. _lid ••It. U Fld "lINk ,1..
.514.'0•• I.clud..
• Maelll•• I••p ........., •••••• "_Ie

A front panel switch perm its lntemel TSR·200 Signal Regenerator-Speed convert
er assembly to electronically "gear-shift" between 60, 67, 75 and 100 WPM. All
incoming and outgoing s ignals are regenerated to less than 0.5% bias distortion.
Also available with OIGITAl Autostart (TSR·200D): Amateur Net: $695.00
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MPC·l00OCR
Signal Regeneration &
Speed Conversion
Amateur Net: $645.00
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SHIPPING
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IN PRICE
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SPECIALS
KEYBOARD ENCLOSURES

Brand n....... Ii..t h". compon.nt • . S toc ked In
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Dey tapro Electronics . Inc.
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NEW ELECTRONIC PARTS

627 FREMONT AVENUE
(Po O. BOX 261)
SOUTH PASADENA, CA. 91030DDVETRDN

0 23

MPC·l000R/·
TSR-500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor·
rection & DIGITAL
Autostart
Amateur Net: $895.00·

The Mpc·l000R/TSR-500 provides Preloadi ng and Recirculation of the 200 cha racte r
FIFO Memory, a keyOOard-controlled Word Correction circu it, Variable Character
Rate, Tee Dee Inhibit, BlankjlTRS Diddle. a Triple 'rcne-eelr AfSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS·loo) Autostart mode.

. The Mpc·l000R is a lso ava ilable without a TSR assembly and funct ions as a MPC
l 000c with a Triple Tone-Pair AFSK Tone Keyer. This "Besle-R" perm its future ex
pansion with a TSR·lOO. TSR-200. TSR-200D or TSR·500 by s imply lifting the li d
and plugging in the appropriate TSR assembly: Amateur Net (Bas ic-R): $595.00

You r QSL will bring complete specifications, or call : 213-682·3705.
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combination of these. Conduc
t ive coupling frequently
manifests It sell as common
mode Interference th rough a
ground ret urn used in common
by two circuits.

EMI is radiated through
open ings of any kind In equip.
ment enclosures (hatches ,
drawers, and pane ls) , and
through imperfect joints in the
enclosures . It may also be
rad iated from leads and cables
leaving a source, or picked up
by leads and cables entering a
suscept ible device.

EM! sources may be natural
or ma n-made, and the man
made sources may be inten
tional (e.g., radar transmitters)
or unintentional (e.g., ignition
systems). Natural sources of
EMl Include terrestrial and ex
traterrestrial sources . Sin ce
natural sources cannot be con
trolled, EMI from such sources
can be reduced only at the
susceptible equ ipment. Ter
restr ial sources Include the
ionosphere, or charged layers
of atmosphere, lightning dis
charges , precipitation , and
sand and dust storms. All of
these produce atmospher ic
noise, the Intensity of which
varies with locations, season ,
and time of day. Extraterrestrial
sources Include the sun, which
produces so lar no ise, the
galaxy, which produces galac
tic noise, and extragalactic
space , which produces cosmic
noise. Solar noise comprises a
low background level of ther
mal noise from the "qu iet " sun,
and sporadically higher levels
of non-t herm al noise from
sunspots whe n the sun Is
" disturbed."

Galactic noise comprises a
general background level from
the galactic sources, which
varies with the location and In
tensit y of those sou rc e s .
Cosmic noise comes mainly
from the direct ion of certain
stars that emit radio frequen
c ies. Man-made sources of
EMI, as noted above, Include In
lent ional sources, designed to
~enerate e lectromagnetic
:m ergy , and unIntentional
sources. which generate EMI
>nly incidentally 10 their in
ended function.

Man·made EMI sources and
tearby EMI·susceptible equip
nent may be made electromag
retrcauy compati ble by reduc
ng the EMI from sources, by
educing Ihe suscepti bili ty of
qutcment. and by Introducing
utenuat ton In all EMI paths
etween sources and euecepu
te equipment. Ideal ly, reduc
on of EMI shou ld beg in by

designIng the source so that it
generates less EM!. The re
maining EMI may then be con
ta ined with in the enclosure by
filtering and shield ing .

EMI susceptibility of equip
ment may be reduced by de
signing the components and
circuits so that the device is in
herently less sensitive to inter
ference. Conductive suscept
Ibility may then be reduced by
inserting filters in each line at
the point where it enters or
leaves the enclosure. Radiative
susceptibilit y may then be
redu c ed by shielding. All
Shielding problems may be
divided logically into four major
categories, by the nature of the
result required: 1) conta inment
Shielding ; 2) exclusion shield
ing; 3) exclusionfcontainment
s h iel di n g plu s pre ss ure
sh ield ing; and 4)grounding and
contacti ng.

To eliminate or redu ce EMI,
Anemc o, Inc., of Anaheim ,
California, olfers a selection of
EMI shielded enc losures:

The double-shielded Lindsay
Structure, co n sid ered the
epitome, offers the greatest
shield ing effectiveness over
the w idest range of frequen
cies. Of all metal construction
(zi nc-coated steel), the Lindsay
Structu re provides the greatest
strength-to-weight ratio with
sing le or double wal l panels of
24 gauge steel. The panels are
stressed and held together by
"U" and " M" channel and ten
etcner framing members. This
construction affords excellent
electr ical and mechanica l
Joints and seams to assure the
highest level of shielding effec
tiveness. Doors are easy open
ing, with three-point latch .

Sofid lam inated sheets are
most wide ly ac cepted for
general shielding needs, pro
Viding good strength and at
tenuation . Panels are con
structed of solid core sand
w iched between steel sheets.
Core and steel fin ishes are
designed to match customers '
needs and uses. Panels are
joined with l iB-inch steel hat
and flat " U" and " W" channel s.
The rooms are easi ly installed,
modified, and moved.

Screen rooms offer a
med ium amount of Sh ie ld ing
effect iveness. The screen is
secured to a wood frame for
easy installat ion. Each panel is
interlocked with the next.
Wainscot ing Is attached to pro
tect the lower port ion of the
room. The screen enc losure
wa s developed to off er a light
weight and an inexpensive por
table means of interference
suppression. The enclosures
can be as small as a desk-top

model (one cubic foot) or as
large as a research laboratory.
The frequency range o f at
tenuation is oc to greater than
400 MHz to E f ie lds, covering
approximately 95 percent of
normal applications.

All rooms are constructed of
quality material using proven
join ing techniques to offer
maximum shielding. Standard
enctosuree, based on nominal
two- and tour-toot Increments,
are readi ly available. Special
sizes and accessories take a Ilt 
lie longer. All are easily In
stalled with simple tools. Cost
could be directly related to the
amount of suppression or at
ten uation requested. Anemco,
Inc., can also update, move,
modify, certify, and maintain
existing enclosures .

Anemco, Inc., has a staff of
exper ienced personne l to
assist you with your questions.
They will help you to Incor
porate your requirements into
an effective st ructure. Turn-key
requirements are welcome. The
Anemc o , Inc ., stall ha s
modified, assisted, des igned,
and installed rooms at many
sites including Vandenberg
AFB, Goldstone, TRW, Hughes
Aircraft , U.S . Navy, and
aerospace, radio, and TV sites,
and also In the commercial CB,
c o m m u n ic at io n s, hospital ,
computer, and classif ied areas.

For fu ll information on how
Anemco, Inc., can help solve
your EMI ettenuatlon/suporee
slon problems, write Anemco,
In c., 157 Freedom Avenue,
Anaheim CA 92801, or call
(714}879-6092.

Morgan W. Godwin W4WFL
Peterborough NH

HAMTRONICS 2 METER
TRANSMITTING CONVERTER

Whether YOU're Interested in
local rag chews, terrestrial OX,
moonbounce, or OSCAR opera
tion, Hamtronics' new 2 meter
transmitt ing converter is a
quick and easy way to produce
a usefu l signal at low cost. The
XV2 transm itting converter is
designed to convert 1 mi lliwatt
of 10 meter energy to provide 2
Watls PEP output on 2 meters.
A modified CB SSB transceiver
can also be used as an exciter.
And, si nce it Is a l inear con
verter, the XV2 may be used on
any mode: SSB, CW, AM, FM,
etc.

The transmitting co nverter
k it comes In three versions lor 2
meters, XV2-4 (28-30 MHz =
144-146 MHz), XV2-5 (2B-3O MHz
= 145-147 MHz), XV2-6 (26-28
MHz = 144·146 MHz), as well
as models for 6 meters and 220
MHz (other special frequency
combinations are possible). RI
input req uirement is less than 1
mW PEP (100 mV into 50 Ohms
or - 7 dBm typical). Rfoutput is
2 Watts PEP conti nuous on
SSB or keyed CW and 2 Watts

at 50 percent duty cycle on FM
or carrier.

Frequency convers ion is ac
complished by two n-cttannet
J-FETs operating in a balanced
mixer configuration. tnlecnon
Is generated by a 39-MHz
crystal oscillator operated from
a regulated power source. The
oscillator frequency is tripled
and spurious multiplier prod 
ucts are filtered in two stages
following the oscillator. The 2
meter mixer output is amplified
in two class A amplifiers and a
class AB output stage to pro
vide an rf output of 2 Walls
PEP. This rf output may be used
to drive a linear ampl ifier or it
may be fed directly to an anten
na. A low-pass filter In the out
put minimizes harmonics so
that direct operation may be
safely undertaken.

Whi le the instructions th at
accompany the XV2 kit are not
of the precise, step-by-step
nature of those provided by
some kit manufacturers, they
are certain ly detailed enough
to provide al l the guidance
needed to easily and success
fully assemble and align the
unit in trouble-free fash ion. The
instructions are, in fact , pretty
much like those to be found In a
well-written magazine con
struction article. Read over the
explanatory material two or
three ti mes, part icularly the
page headed " General Con
struction Notes," and you 'll be
prepared to start putting the
un it together.

I tend to be a rather slow
worker, but even with several
Interruptio ns the assembly and
tune-up proceeded smoothly
and without Incident to make
an Interestl ng and enjoyable
day's project. Even the w ind ing
of the colis-something lor
dinarily hate like blazes to
do-went without a hi tch on
the first try.

All that 's needed to al ign the
XV2 transmitting converter is a
VTVM , 2-Watt dummy load, a 10
meter signal generator capable
of supplying 300 mv c t rt, and a
13.6 V dc regu lated power sup.
ply with an internal or external
milliammeter (up to 500 mAl. If
a signal generator Is not avail 
able, the 10 meter exciter may
be used ; however, caut ion must
be used to ensure that the
transmitting converter is not
overcnven. and some means of
varying the carrier level must
be provided.

Al ignment Instructions are
quite detai led and, i f properly
followed, you should have no
difficulty In putting the con
verter on the air qu ick ly and
easily. Should you run into a
problem, the section o n
troubtesnoounc will enable you
to pinpoint and correct it.

Since It seems probable that
most exciters used to drive the
XV2 transmitting converter wil l
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You're just a few digits away from
name brand radio equipment·

AT DISCOUNT PRICES!
CALL TOLL FREE

YAESU
KENWOOD
DRAKE
ICOM
STANDARD
EDGECOM
KDK

DENTRON
HY·GAIN
MOSLEY
CUSHCRAFT
WILSON
HUSTLER
LARSEN

TAYLOR
SWAN
TEMPO
TEN·TEC
MIDLAND
CDE
AUTEK

plus many more

E.T.O. ALPHA
VHF ENGINEERING
BERK-TEK CABLE
CONSOLIDATED TOWER
SAY
SHURE
TELEX

X.soo-:u8-4097 CALL TOLL FREE FOR

ANTENNAS
HY-GAIN

TH6 DXX
TH3M K III
18 AVT/WB

MOSLEY

CLASSI C 33
CLASSIC 36
TA-33

CUSHCRAFT

ATB ·34
A RX ·2
A ·147-20T

HUSTlER

48T V
66·144A
RM-75s

WILSON

SYST EM 1
SYST EM 2

master Charge
... ~ '....- ' oO.
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Specials on CDE Rotors
Ham III - $125.00
Tailtwister - $225.00

•••••• LOOK ! ••••••
HOURS: Monday - Friday B a.m. - Midnight

Saturday 8 a.m. . 8 p.m.
Sunday Nocn . 8 p.m.

SAME DAY SHIPPING ON MOST ITEMS

We carry aD major lines of antennas
at DISCOUNT PRICES

caD for quotes: X.soo-:u8-4097



Standard's C-118 hand·held t ransceiver.

,.,

produce considerably more
output than Is required, t he tn
formation Inc luded on atten
uators is particularly helpful. In
addition to explaining the con
struction and use of at 
tenuators as well as typical
component values to drop the
output of your exciter to the re
quired 1 milliwatt level, t here
are instructions for modifying
the exciter to provide a low
power tap and for using a
Cantenna or similar dummy
load to reduce the output to the
appropriate value.

If you need more than the 2
Watts PEP provided by the con
verte r, you can use it to drive
one of t he several linear ampli
fiers Hamtron ics offers, such
as the LPA 2·15 or LPA 2-45.

The XV2 is designed to be
mounted In Hamtronlcs' cern
panion A25cabinet or, by utiliz
ing the six mounting holes pro
vided in the corners and center
of the circuit board in confunc
non with suitable screws and
spacers, it can be installed in
any cabinet or panel arrange
ment to suit your Individual re
quirements.

If you're looking for a way to
get on 2 meters quickly and
easily wit hout breaking the
family budget, the XV2 can't be
beat if you've got an exciter
with output in the 26-30-MHz
range and are willing and able
to put in a few hours to build
and tune up the little converter.

The model XV2 series trans
mitting converter kits are
priced at $59.95. A new free
catalog describing the com
plete Hamtronics product line
Is available upon request . Ham
t ronlc s, tnc., 182 Belmont
Road, Rochester NY 14612,
(716)-663· 9254.

Morgan W. Godwin W4WFL
Peterborough NH

TEN·TEC ANTENNA TUNERS
I enjoy operating all of the HF

amateur bands with my FT·
101 B, using a variety of anten
nas fed with coax and open
wire feeders as well as an end
fed random wire. As a result, I
need a good Wide-range anten
na tuner and Ten-Tee's model
247 and 277 tuners have been
doing a beauti ful job for me on
160 through 10 meters. Both
models use mouctrve/capact
live networks for matching un
balanced 50-75 Ohm output im
pedances of transmitters and
transceivers to a variety of
aata need and unbalanced
oads over the 1.8 to 30 MHz tre
~uency range (maximum bet
anced load 1.8 to 4.0 MHz Is 600
)hms). RI power rat ing for both
rntts is 200 Watts (conttnuousj.
~odel 277 has a built-In swr
)rl dge and meter.

The tuner circuit Is the same
n both models, a parallel err
:ult consisting of an inductor
md two variable capacitors

connected In series. The Input
is applied to the center of the
series capacitors and ground.
Another variable capacitor is
connected In series with the
output lead to the coax and
sing le-wi re terminals . For
balanced outputs, a balun is
connected so that the basic
tuner output is applied to one
hal f of the wi nding, and
transformer action produces
the opposite half with
reference to chassis ground .
Thus the balanced output will
provide twice the rf voltage,
symmetrical to ground. The ar
rangement produces an imped
ance transformation step-up of
four times on the antenna side,
enabling you to match Just
abou t any antenna system im
pedance to 50 Ohms.

When the tuner circuit Is ad
justed for a match, the parallel
tuned circuit will be approx
imately in resonance at the fre
quency Involved. The load's
reactive components will be
compensated for by the series
ou tput capacitor and a slight
off-resonance setting of the
parallel circuit. Since both the
inductor and shunt capacitor
are variable, there are , of
course, many possible setti ngs
of these components that will
resonate at a given frequency.
As pointed out in the Instruc
t io ns that accompany t he
tuners, a high inductance wit h
small capacitance will reso
nate just as well as a small In
ductance with large capaci
tance. This raises the obvious
question as to whether one way
is better than the other. The
answer is yes.

When matching you r rig's
output to high Impedances,
there must be a certain amount
of inductance present to effect
a proper match. The step-up
transformation of resistance Is
dependent upon the "Q" 01 the
circuit, which is a function of
the Inductance. Further, the
Lto-O rat io of the circuit dete r
mines the frequency range over
which operation with an
acceptable swr Is possible
without retuning. The smaller
the U C ratio, the greater the
bandwidth. The following re
sutts from Ten-Tee lab tests II·
lust ra te how effective this
becomes at low freq uencies: At
3.75 MHz and with a 5O-0hm
load, setting the tuner for max
Imum UC ratio produced a tre
quency range of 50 kHz (± 25
kHz of center frequency) before
an swr of 2:1 was encountered.
However, adjusting the tuner
ci rcuit for lowest UC rat io ln
creased the frequency range to
400 kHz before the swr exceed
ed 2:1 . Also, with the broader
band LlC rat io , t uner ad
justments are much less criti
cal and the dip to 1:1 on the swr
meter is broad. With high UC
ratios, the dip Is very narrow

and sharp, making It easy to
miss.

Ten-Tee has thoughtfully in
cluded a 7-page pamphlet
packed wi th Instructions and
Information to enable users to
get the mosl out of their tuners.
The concise explanations of
antenna systems matching
theory, t ra nsmiss ion l ines,
antennas, awr, and more Is a
fine touch and one that will cer
tainly result In improved perter
mance for those who fo llow the
sound advice provided within
those few pages.

The model 247 (tuner only)
measures a compact 2·15116" x
7-314" x 6·11/16" while the
model 277 (with swr meter) is
3%" x 10-1/4" x 6-1/2". Both
units weigh approximately 3
Ibs. Model 247 Is housed in a
case wit h etched aluminum
chassis and front panel and
model 277 has a grey chassis
and front panel and black tex
tu red sides and top. Both will
make an attractive and most
useful addition to your shack.
Model 247 sells for $69.00 and
model 277 for $85.00 Ten-Tee,
tnc., Sevierville TN 37862.

Morgan W. Godwin W4WFl
Peterborough NH

NEW COMPACT AMATEUR
HAND·HELD RADIO NOW

AVAfLABLE FROM STANDARD
COMMUNICATIONS

A new very compact 1+ Watt
2 meter amateur hand-held FM
t ransceiver is now available
from Standard comrnunlca-

tions Corp. of Carson, center
nte.

This radio, designated G-118,
measures 2-43/64" wide x
6-1/16" high x 1·41/64" deep (or
approximately the size of a
dollar bill) and permits the user
to transmit + 600 kHz, - 600
kHz, or receive and transmit on
the simplex frequency with Just
one crystal. This provides a
total of 18 transmit channel
capabilit ies with only s ix
crystals.

The G-118 also incorporates
a built-In condenser m icro
phone and LED status lights for
"channel busy" and t ransmit.
Also Included at no additional
charge Is a BNC connector with
rubber flex antenna, provisions
for external dc power supply,
and earphone. It has a Irequen
cy range of 144·148 MHz and is
equipped with one crystal for
operation on 146.94 simplex
and .34194 MHz.

To obtain a free copy of the
G-118 data sheet , write Sten
dard Communications Corp.,
PO Box 92151, Los Angeles CA
90009.

YAESU APOLOGIZES
Early Yaesu advertisements

for the new FT-225RD trans
ce iver were incorrect in that
they tended to Indicate that the
memory unit is included In the
price, whereas In fact it is an
opt ion. Yaesu acciocfzes for
this error and hopes that it has
caused their valued customers
no Inconvenience.
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Harry A. M ills W4FD
Box 180
Bullard Route
Dry Branch GA 31010

Grne Brizrndinf' W4A TE
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Antenna Design:
Something New!

- controlled-current distribution

Fig. 1. Cont rolled-current distribution antenna general ar
rangement. Details of construction and ad;us tmenr are in
cluded in the text A feedUne length which is a multip fe of
V;> wavelength at the lowes t (design) frequen c y is
desirable.
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d irectly from a capacito r is
so m inor does not just ify its
v irtu a l e lim ina tio n from
use in antenna syste ms . As
a device for the con tro l o f
phasing, it looms as the
most important cons idera
tion of a ll, both for pushing
that antenna current to all
parts of the rad iator and,
importantly, to d istribu te it
in phase, so the re sult ing
fie ld is efficien tly directed .
Int ere st in g ly en ou gh ,
s u p e r io r re sult s occ u r
when the c u rrent distnbu
tlon becomes more equa l
in the sys te m . Lo and
behold. best resul ts a re o b
tained upon el imination of
the sta nd ing wa ve .

The inse rtion o f capac
it ors in se rie s w ith a n
an te n na wa s b rie f ly
d e scri b ed by Term an . '
Some ideas were adde d by
Cbe rrna n. with the advice
tha t the technique " we ll
deserves further investiga-

'Terman, Radio Engineering
Handbook, McGraw-Hili, New
York, 1943. page 773.

Ou r thinking in thi s regard
has c ha nged ve ry li tt le
since the medium of rad io
was di scovered more than
a hundred yea rs ago .

The greatest impedi 
ment to progress in anten
na development over such
a long t ime has been the
belief that a n "antenna" is
merely a length of wire in
space , whose dimens ions
are locked to the operating
fr eq uen c y . The second
problem . a lso lin ked with
the fi rst, is the notion that
the antenna shou ld sustai n
a sta ndi ng wave . Th irdl y
a re the prob lems associ
ate d with lossy e nd e ffec ts .
There is a lso the excessive
copper heat loss that must
occur a t the center of the
conve nt io nal dipo le . The
losses due to high c urre nt
(and rf fi eld ) d en sit y
mu ltipl y when the usual
an te nna is erected as a
quart e r-wa v e ve r t ic a l
rad iator.

But all o f this was BC
(befo re cap aci t o rs ). The
fa ct t ha t the radiat ion

CURfI£ fI t - DIS 1 fI. BuT Ifi G
p~A5'NG CA'-CH ORS

space dimen sions of rad io
waves. The presence of
standing waves and losses
due to end effects have
heretofore been accepted
as mo re or less necessary in
the transfer of radi o fre
quency ene rgy into space.

HHHHHHHf-

_so·a....
Qf'( fI " ' fi t
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A ntenna element s to
date, whethe r ground

ed or ungrounded, are by
and larg e composed o f
e lect rica lly co nti nuo us
co nducto rs who se dimen
sions a re based on for
mu las related to the free-



Table 1. Construction guidelines for CCD antennas o ne space wavelength long.

Band length Section Sections Capacitor Capacitors "K"
meters feet inches number pF number

160 560 '40 48 '560 46 33.92
80 280 70 48 780 48 16.96
40 140 35 46 390 46 8.48
20 70 17.5 48 195 46 4.24

.,

•

.,

•

1
I

J
r».

It is well established that
a maximum field is pro
duced a round conductors
at po ints of maxim um cur
rent. Points of high vo ltage
and low current , con
versely , produce small
fie lds . It follows that,
shou ld some mea ns be pro
v ided to ma inta in the
an tenna current at a con
st a n t or near-constant
value along a conductor,
the re sult ing field shou ld
t rans la te into impro ved
gain from the rad ia tor. This
condition of tracking the
antenna current in phase
wo uld no t o nly red istri bute
the exce ssive 12R conduc
tor heating loss present at
the center point of peak
cur rent , but would also
red uce o r e liminate the
d ielec t ric end effect Josses .
Such a current distribution
would not only make it
possible to effi ciently
employ constant cross
sect ion a rea sleeves in a
ferr ite radiator, but a lso to
improve other antenna
systems.

Fig. 2. (a) Conventional half-wave radiator showing rhe
concentration of current at the middle half of the antenna.
(b) Small sec tion o f a vertical CCD antenna showing cur
rent loops at each capacitor-wire section. Loop
amplitudes decrease as the radiator end is approached.
Ho wever, very significant improvements in gain and other
features now result from expanding current dis tribution
outward from the antenna center to better utilize the en
tire radiator.

To offset this limita tion,
a means to obtain a ne ar
consta nt rf current a long
the conduc tor was con
ceived. This CCD scheme
made it practical to utilize
cored sleeves over t he en
ti re rad iato r and to great ly
extend t he frequency tu n
mg range.

In b rief , the system
made possib le the opera
t ion of el emen ts as short as
h undredths of a wave
length, with spacing of
beam elements likewise
reduced . Upward of 300
foreign countries were con
tacted by W4FD, under the
previous call W3UZ. usi ng
the shortened ferrite anten
nas between t he yea rs 1959
and 1973. Moreover, many
of these contac ts were
made whi le radiating from
ferrite elements in a base
ment in Washi ngton, DC, 5
or 6 feet below o uts ide
ground level.

Conti nued experimenta
tion with the CCD scheme,
following its initial use in
ferr ite antennas, revealed
that the ga in reali zed fro m
conventiona l wire, beam.
mast, or tower antennas of
all types could be ma rked
ly improved by employ
ment o f the contro lled
current dist ribution princi
ple . In short, it improves
the operation of antennas
at both dimens ional ex
tre mes.

The Controlled-Current
Distribution Theory

impeding practices. Some
simple t heory and prac
tica l construct ion detail s
are included to introd uce
the improved system .

Developmental Ba ck
ground

The cont ro lled-c u rrent
distribution (CCD) princi
ple was recognized more
than ten years ago, d uri ng
the developm ent of a com
pact 3-e leme nt ro t a ry
beam. Femtes were used ,
not only to d ramatically
shorte n t h e a nte n na
e le ments, bu t a lso to pro
vide a means whereby a
special type of cored fe r
rite material could be used
to e lectrically tune each
ele ment individually over
a wide range of operating
frequencies . Controls for
tuning are conveniently
located at the operating
pos ition.

The CCD p ri nci ple is im
plicit in the basic United
States patent 3,564,551,
granted to W 4FD on
Februa ry 16, 1971 , which
covers the sc heme where
by a dipole antenna e le
ment employing ferrite is
tunable over a wide range
of frequencies, in e ither
tra nsmitting o r receiv ing
modes , by varying t he
permeability of the sleeved
cores. Pe rmeability varia
t io n is accomplished by
magpeticall v b ias ing the
core; ..... ith co nt ro ll ing field
current windings. -

It is well known that fer
rite m a teri a l must be
em ployed in rf ci rcui ts
under conditions of hig h
current and low voltage
because of its inherently
high d iel ectric properties .
Previous use of th i s
materia l had been limited
to the midd le one-third to
one-half of the dipole .

tion ."> How long it has
taken us to grasp the han
d le on this rocket, on wh ich
we may escape the prison
of conventional thinking!
Let us take that flight ,
without further delay.

It is difficu lt to face the
fact that, for all these
years, we failed to take ad
vantage in antenna design
of that most important
cha racte ristic of a capac
ito r, its inhe rent low loss.
The lowly capacitor is well
established as man's best
friend in the de sign of
power a nd audio fi lters
over these many yea rs .
Somehow, a blind spot has
prevented us from seeing it
in the vital role of filte ring
out antenna cur rent mto a
most efficient dist ri bu tio n
pattern.

Additionally, by equaliz
ing current throughout the
rad iator by use of capac
ito rs, we realize anothe r
very important impro ve
ment. Over the years, we
have tolerated that
wastefu l sp ray of h igh
angle rad iation whic h oc
c u rs from the high 
impedance, high-voltage
portions of our anten na as
though it were an unavoid
ab le ev il. In re ali t y, a
s t a n d i n g - w a v e - t y p e
radiator thrust s out energy
at widely varying angles,
becoming worse towa rd
the ends. Whe n we ap
proach equal current along
the antenna , radiation
begins to fo cal ize at a low
angle . Lo and beho ld agai n,
our anten na begins to per
fo rm amazingly well on
DX, even when close to or
near the ground . In brief,
the equalized current ele
ment becomes an im 
proved perfo rme r when
subst it uted for the conven
tional dipole form in all
kinds of configurations.

The present paper was
written to encourage a
breakthrough and break
away from conventional

"Charman, RSGB Bulletin, Lon
:ton, July, 1961.
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The problem of current
d istribut ion was reso lved
by cutting the antenna con
ductor into twenty-two or
more even-numbered sec
t ions of equa l length, to
wh ich were in te rco nnec ted
in alternate series twenty
or more eq ually-valued
f ixed capacitors. Note that
no capac ito rs, either series
or shun t. are emp loyed at
the feedpoint . Fig . 1 . The
antenna always begins
with co nduc tor sections at
the center feedpoint and
ends with co nd uc to r sec
tio ns.

It wi ll be helpful to point
out here that the CCD prin
ciple is reall y that of carry
in g out t he idea of top o r
end l o ad in g, so often
ut ilized in the co nven
t ional shortened antenna.
The ulti mate resul t is that
of improving the current
d istribution throughout
any length radiator. Con
trol of current distribution
by means of intercon
nected ser ies cond ucto r
capaci tor sec t ions with
fan ned end rad ials or large
discs (but without lum ped
inductance in the circuit)
begins at o ne-half wave
length for the d ipole or a
quarter of a wave length fo r
the grounded v er t ic al.
Thus, by using the horizon
ta l dipole as a guide, it can
be seen that the addit ion of
aluminum screen discs at
the ends, plus the cutt ing
of a half -wa velength

Time Antenna Height In Ferris 32-B
DST ,... leyel, dB
1:45P UCCD 60 20 Relative

REF 60 '5
2: 10P ##7 CCO 60 20

REF 60 '5
7:20P ##4 CCO 60 20

REF 60 15.5
10:56A ##4 CCO 60 20

RE F 60 ' 5
10:40A ##4 CCO 60 20

REF 60 15

Date

7-2-77

7-4-77

7-5-77

7-14-77

rad iator into a series of
alternate wire and capac
itor sec t io ns, could im
prove both the cu rren t
dist ribution and gain of the
re sultant rad iato r . Ho w
ever, this is only the begin
ning of the poss ibilities.

Th e Antenna Aperture
Co ncept

One aperture c an be
convenient ly def ined, for
the purposes of this art ic le,
as the in-space dimension
of a half wavelength at a
particular frequency. By
this definition, the conven
tional thi n-wire dipole,
because of its end-effect
characteri stic , may be said
to have an ape rture o f
about 0.9S. Antennas co n
st ruc ted of tub ing o r cy lin
drical elements have an
even smaller ape rture .

Aperture as a concept in
volves the idea of exposure
to a wavefront . The idea
m ay be referred to a slo t
antenna , cavities, o r even
to the ra ster of a television
pictu re scan. In a sense, all
radiat ing system s w hich
present an exposu re which
is less than a wavefront in
free space distance may be
said to suffer from a degree
of " w avefro nt distortion"
In other words, the full
potential of the wave
sweep or scan is not pre s
ent in a t ra nsm itting o r
receiving antenna of con
tracted d imensions.

Real exposu re effi-

. .
crencv. or maximum aper-
t ure usage, beg ins at t he
point w here an in-phase
equal -current c o v e rage
fi lls the conducto r o r slot
m edium .

Expo su re effi cien cy
begins in a smaller way
w ith the CCD scheme, p lus
element end o r to p capac
ita n ce loadi ng , a nd
emerges more or less full 
blown wit h ante nna
lengt hs of two apertures or
more.

The improvement in gain
t hat c a n be effec ted
t hroug h t he u se of a
co nsta n t -c u rre n t distri
bution arrangement can be
i ll u st rated with the
SIB-wave length hor izontal
antenna. Thi s rad iato r pro
duces its peak gain at this
length part ly because of
the trade-off between an in
crea sing out-of-phase com
ponent and it s expanded
aperture . Gain begins to
dec re a se at ante n na
lengths above and be low
the SIB-wavelength figure.

It is customary to pro
vide the 1/B wavelength
(extending the % -w av e
dipole) by loading the
antenna wit h a no n 
radi ating series ind uc to r.
H o w ev er , inductors in
troduce subs tant ial losses.
Therefo re, any t rade-off
scheme to in crease gain
th rough the use of either
inductor or c a p ac i t o r s
should favor the inherent ly

l o w e r - l o ss capac ito r .
Moreover, the CCO princi
p le can be employed not
o n l y to elim inate the
load ing ind uctor losses,
but also to effect ive ly dis
tribute the current so t hat
resonan ce is restored to
the Ifl ·wavelengt h va lue.
Not on ly is the ou t-of
phase component effect
greatly reduced , but the
resultant current distribu
t io n can be made phase
aiding also. Furtherm ore,
the trade-off limitation at
the SIB-wavelength dimen
sion disap pears , and the
way is opened for con
t inued in crease of aper
tu re , in phase, w ith in
creasing antenna length.

Controlled-Current Distri
bution Principles

The CCD process ca n be
more easily visual ized by
co m pa ring i t to full -wave
rectif icat ion o f a mult i
phased alternat ing cur rent
to iro n ou t t he ac ripp le
co m po nent. No recti f i
ca t ion of the rf in the an
tenna element is , of
course, taking place in the
CCD sy stem . However, in
the alternate co nd ucto r
capaci to r arrangement , as
val ues of capacitors are
progress ively in creased
and wire length in each sec
t ion is decreased , within
reason, the rf standi ng
wave " ripp le" along the an
tenna will tend to sm oo th
out. The better the d istri
bution of the current. ap
pro aching a t rue in-phase
co nd it io n, the more effec
ti ve the antenna . The
capaci tance load in g d iscs
employed serve the pur
pose of carrying uniform
dist ribution of c u r re n t
neare r to the radiator's
very end .

Test antenna specifications:
#4 CCO-150 teet overall, 36-inch sections, 390 pF caps.
.7 CCO-136 feet overall, 38-lnch eecuone, 390 pF caps.
Relerence model 67 feet overall. A convenllonal dipole.
All three antennas normal to a bearing 01 45 degrees true, and the standard Ferris model 32·B anten
na.
All Inactive antennas were f loated during each reading.

Table. 2. CCO comparative f ield intensity measurements.

284

An illustration of cu rren t
pattern s th rough t he Xc
and X1 co m po ne nt s is
shown in Fig. 2(b). A ver
tical rad iato r is depicted,
so that positive X1 and
negat ive Xc va lues may be
show n right a nd left
respect ively . The wire sec-



Table 3. Measured CCD antenna fundamental and harmonic resonances versus overall
fength, as measured during construction. The graph in Fig. 3. was plotted using these
va lues. ·Wirh 2- /001square aluminum screens attached to each end during last meas ure
ment.
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Length overall Fundamental 2nd harmonic 3rd harmonic
(fee t) (MHz) (MHz) (MHz)

6 46 126
12 30.1 86 140
18 22 63.5 104
24 17.8 57 83.5
30 14.4 42.5 71
36 13 36.6 59.5
42 11.5 31.7 52.6
48 10.5 28.4 48
54 9.9 25.5 40.8
60 9.3 23.5 38
86 8.9 21.6 35
72 8.65 19.8 32.5
78 8.3 18.5 30
84 8., 17.3 28.3
90 7.9 16.15 26.35
96 7.8 15.5 25

102 7.7 14.6 23.6
108 7.6 14.1 22.4
114 7.5 13.4 21.3
'20 7.35 12.9 20.3
126 7.25 12.4 19.2
132 7.15 12.0 18.3
138 7.1 11.7 17.8
144 7.05 11.4 17.15

" ' 50 7.0 11.3 16.0

15 . Harm onic o pera tio n
becomes more and more
effec tive as the number of
capacitor units is inc reased
and the conductor sec
tio ns a re p roportionately
shorte ned . Rule of thu mb
shows tha t, fo r a given
ove ra ll antenna length ,
sho rten ing the wire sec
tions by one ha lf doubles
both the numbe r and th e
capac ita nce va lues o f the
fixed capacitors required.
Broadside pa tte rn c ha r
ac te ris tics a re pro por
tionate ly improved at both
the fundamental and ha r
monic frequencies wit h an
inc reasing number of sec
tions .

Co mpara tive Fie ld Inten
sity Measuremen ts o f the
CC D Antenna

At the W4FO ante nna
ra nge, carefu lly controlled
ga in measurem en t s are
made using a la boratory
standa rd Ferr is model 32-B
fie ld inte nsity meter, fitted
with its standard at-i nch
antenna. Power to both the
p late s and fi lam ents is
regu lated to 1 percent. The
la bo ra t o ry eq u ip me nt is

CCD Disadvantages
1 . Increased cost because
of the added wire, capac
ito rs, a nd insulators.
2. G reater care in con
struc tio n and testi ng.
3. Requires more erection
space t han is available to
some amateu rs.
4. In CCO antennas fo r 3.5
MHz and lower, the capac
itors shou ld be protec ted
fro m s t a tic cha rge by
s hu nt ing re sistors . If a
duster o f CCOs is used,
o nly the longest one needs
thi s protect ion .

These are reall y minor
inconven ience s in contrast
t o t h e fift e en ove r
whe lm ing benef its liste d
a bove . The o ld adage ,
" Eve ry nick e l spent on the
antenna is worth more than
a dolla r spent o n the sta
lion gear," was never true r.
Give t hat good rig a cha nce
w it h an e q ua lly g o o d
antenna!

34
32.5
30.4
29
27.9
26.4
25.4
24.5
23.1
21.8

4th harmonic
(MHz)

2 . G re a t reducti on o r
elim ination of e nd effects .
3. Higher an te nna re sis
ta nce.
4 . Fu ll use of a nte nna
ele ment - no node s.
5 . lo we r radi at io n
angle - good OX radiator.
6 . No high vo l t age
points - can be lai d on tree
lim bs .
7. Good fie ld d ay a nten
na -wo rks well at o nly 8
fee t up .
8 . No phase-inverting stub
req uired .

9. Can be made any con
ve nie nt length for
availab le space.
10. Imp roved bro ad band
cha racteri st ics .
11 . lm p ro ve d broa ds ide
rad iation a t ea rly ha r
mon ics -good harm oni c
antenna .
12. Current di st ribu tion e f
fects lower losses in both
antenna and gro und.
13 . Ve ry e ffective fo r
q uads, d e ltas, etc .
14. Changes in he ight pro
duce prog ress ively less
rel a t ive c ha nges in anten
na re s is t a n c e as th e
number o f capaci tors and
o ve ra ll len gth a re in 
creased .

ing rain . With the CCO a r
ranged in a squa re, aga in
flat on t he ground and
under seve ra l inches of
snow, 12CUV reported a
signal of 549 on January 28,
19 77 . A two -wire non
rad iat ing feed er 9 fee t long
was used , and no arcing
was fo u n d alo ng t he
rad ia tor with an inpu t of
500 Watts.

Adva ntages of the CCD An
tenna
1. Grea te r gain .
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most efficient use o f the
ava ila ble ground space .

O ne sta rt ling cha ra c te r
isti c of the CCD anten na is
its almost co mplete im
mun ity to the effec ts of
close-by nonresonan t con
ductors o r se mico n
ductors. In o ne te st , cons is
tent S.9 reports o n 7 MH z
were received by W4FD
from stations in M iami,
Cincinnat i. New O rlea ns.
and l ouisville with the
CCD antenna lying flat o n
the grou nd during a soak-

'$ ) 0 4 2 ~4 &6 ,. ~ '02 "4 126 '4 4
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Fig. 4. The Mills controlled-curren t distribution antenna.
Graph made from data taken during assembly on July 20,
1977. Section fengrh -l1 inches; capacitors-1500 pF;
number of capacitors -160; dip meter- Millen Solid. For
exact measurement data, see Table 4.
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feed line ci rcu lati ng cur
rents a nd to maintai n
balance. Since the antenna
impedance along its length
is practically constant, no
feed problems should be
experienced at any point,
provided that balancing
tec hniques are employed.

The broad band ing char
acte ris tics o f t he CCO
rad iator a re rema rkable, in
creas ing in proportion to
a nte n na lengt h . Si nce
sta nding waves are now
co ns p ic u o us by t he ir
absence in t he conven
tional se nse, t he need fo r a
p hase-i nve r t i ng s t u b
(which lim its bandwidth in
t he co ll inear a rray) no
longer exists. In o ne fell
swo op, controlled-current
distribu tion removes both
a long-standi ng obstacle to
broad banding and also the
wire loss introduced by the
stub.

He re tofo re , the capac
itor has not been e mployed
to any great extent directly
in a ntenn a e lements . It is
passive insofar as its con
tribution to the rad ia tion
process . However, its low
losses and its ability to con
trol cu rre nt di str ibution ,
and hence phasing, give it
a unique pla ce in ante nna
des ign. Importa ntly, it pro
vides the antenna designe r
wit h flex ibility in tailoring
his rad iating system fo r t he
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Too low a capacity will
create too high a capac
itive reactance in O hms
and the reby over-cancel
the inductive reactance of
the wire section. Converse
ly, incorpo rati ng c a pac
itors of too small a value
will prevent ever ac hieving
re so na nce, regardl ess o f
how many sect ions a re
added . The Xl to Xc ra tio is
the key to proper CCO
antenna perfo rmance. If
the d ifference is too sma ll,
we will require a n imprac
ticabl e number of wire sec
tio ns and series capacitors
to obta in re sonance at the
desi red freq uency, and the
magic of co n tro lled 
cu rrent dist ribution d isap
pears .

The superio r c haracter
isti cs of the controlled-cur
rent distribution system
become apparent when the
radiator overall lengt h is
extended to o ne e lectri ca l
wave length a nd beyond .
The end-load ing d iscs may
then be e liminated , except
in instances whe re it is
desired to feed the antenna
at some point considerably
off cente r. In suc h ca ses,
the use of a disc is recom
mended o nly at the shorte r
end. When o ff-center feed
is emp loyed , a balu n
shoul d be in se rt e d be
twee n an t e nn a a n d
feed line to isolate the

Fig. 3. The Mills controlled-current distribution antenna.
Measurements were taken du ring assembly on March 24,
1977. Sections - 3 feet; capacitors -silver mica 390 pF(50
each); dip meter- Millen Solid; coupling turns -8. For ex
act measuremen t data, see Ta ble 3.

How th e CCD Antenna Dif
fe rs

I t h a s lon g b e en
a ssumed th a t , b e c au se
radio freque ncy e ne rgy
be comes an accu rate ly
measurable stand ing wave
in free space, the rad ia ting
element itself sho uld be
dimens ionally designed to
al so co nta in a standing
voltage wave . Thi s locked
in conce pt, far from having
basis in fa ct, is o ne of the
bottlenecks to the realiza
tion of greater efficiency
and versatility in antenna
design and co nst ruct io n.

Here are fea tures whe re
in the impro ved CCO an
ten na d e p art s radi c all y
from t he usu al d ipo le .
Fi rst , we se lect the wire
section le ngth desired and
then dete rmine what ca
pa city in picofarads is
nece ssa ry to pa rtia lly
cance l the inductive reac
tance of the wire sect ions.

rent throughout the CCD
not o nly provides a more
favorable a ntenna re sis
tance at the fundamenta l
fre q ue nc y (u sua lly dou
ble ), as co mpa red to the
co nve nt io na l dipole, but
a lso the c urre nt di strtbu
tion at the second har
monic will be only a few
hundred Ohms (usually
le ss than 450), prov ided he
utilizes 50 or mo re d istri
bution capaci to rs. More
over , most of the radiat ion
will occur broads ide to the
anten na , as has been found
during operatio n at t he
funda menta l freq uency.

Elabo rate measu re 
ments and adju stme nts
c o u ld be pe rfo rmed ,
mea suring anten na resis
tance and resonant fre
quency with rf bridge and
detector, wh ile adjusting
e n d- lo a d in g c a p ac ito r
sc ree n di scs to the exact
diam eter. However , in
practical application, such
elabo ra te tailoring is not
ju stified , because the
antenna will genera lly be
used ove r a wide range of
frequencies .

-
Co nt ras t ing the (CD fea-

tures to another type of
long antenna , the collinear
array , it s performance
super io ri ty is readily ap
parent. When several one
wavelength CCD rad ia tors
are configured as a col
linear array, no longer are
th e usual r an-deg re e
phase-s h ifting stu bs re
quired at o ne-hal f wave
length inte rva ls along the
rad iator . Stubs are only
needed to separate each
one fu ll e lectrica l wave
length. thereby red ucing
the number of stubs by
one-half in a given array.

The simpl if ied and im
proved antenna will prove
to be o utstanding in gain
for 2 meter a nd higher fre
quency applications and
particularly in co lor tele
vision, where a broadband
response is mandatory.

The user of the CCD will
be especially p leased with
its performance a s aver·
tica l radiator . The longer
his CCD with respe ct to the
electrica l ha lf wave, the
less will be the need for the
labor-consumi ng ra di al s
whic h a re so important to
the co nvent io nal stand ing
wave sys tem. Since cu rrent
is n icely di stributed
throughout the radiator, no
longer are we troubled by
the he avil y-concentrated
field a nd resulting lossy
ground -return c u r re n ts
directly at the verti cal
antenna base. The heavy
fi eld around the base
becomes less and less as
the antenna is lengthe ned
to one-half wavelength and
performs quite well with
sho rte r radia ls . At o ne
wavelength, we rea lize a
low-angle radi ator pa r ex
ce llence and may d ispense
with t he rad ial plow.

The user will be most
agreeably surprised when
he learns that the almost
uniform di stribution of cur-

tion is distributed X1. com
p rising most of the
rad ia tor, and the Xc con
t ributes only minor power
in the radiation process.



Table 4. Fundamental and harmonic resonances versus overafllength fora CCO antenna
containing 160 capaci tors, as measured during the assembly phase. The gra ph in Fig. 4
was plotted from these values . Note: Frequency measurements for the 131- and 139-foo r
lengths are extrapolated, due to unavoidable circumstances during construction.

length overall Fundamental 2nd harmonic Numeer ct
(Ieel and Inchea) (MHz) (MHz) capacitora

20' 8" 19.1 57 24
25' 7" 16.6 48 so
32' 7" 13.2 36.4 42
38' 9" 11.5 30.9 SO
47' 5" 10.25 26.5 00
58' 2" 9.45 22.2 70
74' 2" 0.65 19.2 60
82' 5" 8.5 18 90
90' 7" 8.2 17.2 100
98' 9" 8.0 16.4 110

106'11" 7.65 15.8 '20
115' '" 7.0 15.4 1,"
123' 3" 7.4 15.0 140
131' 0" 7.2 14.6 'SO
139' 0" 7.05 14.15 100

Fig. 5. CCO capacitor/resistor assembly encapsulared in
side plastic hot and cold water pipe. See text for construc
t io n deta ils.

seri es string and find that
270 pF per capacitor is pro
per for re so nance a t 7.0
MHz, then:

K = 270/24 = 11 .25 .
This is, of course, t he ef

fecti ve series capaci ty o f
the string. But, more im por
tantl y, we ca n use thi s K
figu re for dete rm ining fa ir
ly close ly what ca pacitor
va lue to use with in o the r
bands a nd with different
wire sec t io n lengths and
capa c ito r va lues . As in
dicated above, both the ca
pacitance and wire sec t ion
lengths are indirectly pro
portional to the operating
freq uency Ii. e .. K for 3.5
MHz would be a round 22 ).

CCO antennas fo r higher
frequencies may be de
s ig ne d b y r a ti oing
capaci tors a nd wire sec
t ion length from the data in
Tab le 1 . Similar ly , t he
bui lder may co mp letely fill
his ava ila b le land space by
sca li n g t h e wire and
capacitor sizes .

If capaci to r value s not
s how n in Table 1 are
available, they may a lso be
used to const ruct an eff i
cie nt CCD antenna. it is
o nly ne cessary to adj us t

means o f an rf Q-meter o r
bridge .

lig htn ing a n d s t a t ic
c ha rge protective cho kes
were o ri g ina lly used across
each capacitor. These m ay
p roduce random re so
nance indications wh ich
are mi sleading during dip
mete r mea sureme nt s
which a re necessa ry to ad
jus t the CCO antenna to
resonance . For that reason ,
the su bsti t u t io n of 't-watt.
20 to 50k Ohm res istors is
recommended .

Proper capaci to r va lues
lie between the two ex
tremes whi c h were men
tioned above, the key to ef
ficient CCD performance
being the co nd it io n of par
tia l ca nce lla t io n of wi re
sec t io n positive X1 by the
negative rea ctance Xc. A
range of useful value s and
wire sec tion dimensions is
incl uded in Table 1. A
sim p le mathematical eq ua
tion can now be esta b
lished in whic h the CCO
series c a paci to rs ca n be
equated to a ce rta in K
value for e ach band . For
example, if you have 26
five-foot secti o ns (with 24
capaci to rs) in the a ntenna

and (2) protect ion o f co m
ponent s from moistu re ,
sa lt water, etc. Obviou sly,
a CCO mounted w ith in an
a ttic would have less st rin
gent req u ireme nts.

Method (4) a bove was
devel oped by W4FD and
has proven ve ry effective
in s it u a t io ns where the
assem b led rad ia to r must
be dragged through tree
branches o r ove r rugged
terrain dur ing erection .
This method of assembly
will be de scribed later in
deta il because the CCO,
for the first time, opens the
door for successfu l anten
na operat ion in treetops
and in many ot he r sites
which have been fou nd un
favo rab le fo r o t he r anten
na systems.

The types of capaci to rs
preferred a re po lystyrene,
silver mica , or mi ca, in t hat
o rde r. Ca paci ty tolerance
should be 5% , and the dc
wo rking voltage may be
200 volt s , due to the
relatively sm a ll rf volt age
im po sed across e ac h unit
in the CCO applicat ion ,
even at the legal power
limit . Po lystyrene capac
itors provide the ad van
tages of stabi lity , excellent
sea ling, sma ll size, and
lig ht e s t weight. Ca p ac
it ors o f wider label ed
tole ra nce a re equally
satisfactory, provided t hey
are selected for the recom
mend ed to leran c e b y

Overse as Signal Reports

The results of OX tests
a n d transmi ssion and
reception have favored the
CCO by betwee n 5 and 7
dB over the re f ere n ce
dipole. On good OX nights,
reports o n 7 MHz CW have
been 10 to 20 dB over S9
from Europe and Asia to
W4FO using 500 Watts.

housed in a permanent
isolated building located
normal to the test antennas
and 56 wavelengths d istant
(at 7 MHz). A 67-foot-long
dipo le , for co mpa riso n, is
mounted parallel with the
CC O ant enn a s and is
elevated 60 feet.

Two identical separate
dri vers and final s are
ca re f u lly m atched for
equal outputs and feed
ident i c al impedan ce 
matching netwo rk s and
tra ns missio n lines to the
antenna s being compared.
To m inimize the effects of
fading, provision is made
for rapid alternate switc h
ing between the two anten
nas being compared , both
whil e transm itting and re
ce iving. See Table 2.

CCO Co ns tr uctio n Guide
lines

Se veral m eth ods o f
assem bling the capacito rl
wire sect io ns have been
employed s ucce ss f u ll y.
These have included: (1)
b ridging the components
ac ros s s m a ll s t ra in in 
s u l a to rs ; (2) utilizing
sp ac ing insul ators sa l
vaged from large coaxia l
transm ission lines; (3) en
ca psu la t ing the co m po
nents inside a light plastic
tube (Fi gs. 5 and 6); and (4)
sp ira ling dual wi res about
a nylon rope and taping
each ca pac itor fo r water
proofing (Fi g. 7).

The construction meth
od selected depends upon
ind ividual sit ing problems .
The ma jor req uirements
a re : (1 ) me chanical
strengt h suff ic ient to sup
port the antenna du ring
wind and icing cond itio ns,
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sio ns). Add one inc h more
to each wire section e nd
for connect ions . Sc ra pe
clean the one-i nc h portions
fo r so lde ri ng .

3. A rra n ge a co m
fortabl e work posit ion fo r
anc ho ri ng. stretc hing, and
assembling o ne anten na
sect ion at a tim e . (W4FD
uses two vises spaced on a
workbench.I

4 Allow suff icie nt ro pe
at each end fo r tying the
finished CCO to its sup
ports, and st retch the first
rope section pre pa ratory
to applying the two wires .
Anchor a single end of the
wire to the rope using vi nyl
tape.

5. Si mu ltaneously tw ist 
wind the two wires about
the rope in a crisscross
(s pira lling turns in opposite
d irec tions)manner, ma king
12 o r 14 tur ns fo r th e
ty p ica l 5-foot sec t io n. The
nu mber of c rossover tu rns
is not critica l. The purpose
is to pr ov ide sn ug ad
herence of the wire to the
rope . Experiment with the
first sec t io n un til you are
sa t isfied with yo ur tech
tuque.

6 Wrap two turns o f
both cleaned ends of t he
a n te n na se c t io n wi re s
around a capacitor lead
and one protector resistor
lead close to t he un it
bod ies.

7 . So lder t he t w o
wrapped wi res. e nsu ring
that so lder flows o nto all
wires a nd penetra te s the
joint. We ll-so ldered con
nec tions are essent ial to
proper CCO performance;
therefore , do no t solder un
til all joints are clean .

B. Hold t he c apaci to r
and attac hed #17 wire sec
tions snug ly agai nst t he
rope and app ly one layer of
vinyl p last ic tape, sta rting
o n the rope abou t 2 inches
from the capac ito r/res isto r
ends. Lap the tape one half
of its width fo r eac h wra p .
Continue taping over the
capacito r a nd resistor un t il
the remaining capac ito r/re
sisto r leads are jus t ex
po sed .

Construction Detail s
1. Test every capaci tor

for va lue, within 5% . The
CCO w ill fai l to o pe rate
proper ly with even a sing le
defect ive capac itor. Form
the capac ito r leads in a
straight line, pointing away
from the capaci to r body.

2. Cut sections of soft
drawn #1 7 o r#1B enameled
copper wire into lengths
appropriate for the desired
frequen cy of operat ion
(see Table 1 for dimen-

til the forward e nd of the
antenna is retrieved . (Note :
It will usuall y be found
best to lay the ante nna out
at the site in the form of
two a rm -wound co ils ,
ass uming yo u are us ing a
cente r feedlin e. The pull 
ing ope rati o n of an tenna
ends through the trees will
then invo lve relea sing one
a nte nna coil a t a time,
wo rking o u t from th e
ce nte r.I

To withstand the stress
of dragging the capaci torl
line sections through the
tree branches , W4FO de
signed a specia l type of
CCO ante nna . A single con
tinuous nylon rope o f Y4 -to
3/B-inc h di ameter provide s
a ll insu lat io n and se rves as
a messenger to pro tect the
antenna com pone nts dur
ing erect io n and also to
provide a rugged support
afte r the ante nna is pu lled
into its o pera ting posit ion .
In thi s fo rm , the CCO
becomes a ve rsat ile a nten
na which may be quickl y
unreel ed for rigorous use in
military. amateur field day,
o r emergency se rvices .

Genera l Const ruct ion
Two w ires a re parall e led

in each sect io n, spiralled in
oppo site d irections a bout
a co nt inuous nylo n ro pe .
The use o f two wi res p ro
vides symmetry and im
proved performance. Elec
tr ically, the wire ends of
each sect ion are joi ned
toget her and attached to
the adja cent ca pa ci to r!
wire sect ion asse mbly , as
in Fig. 7.
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A 2S0-foot le ngth of
40-po und -weight nylon
cord is employed a s an in
termedia ry step. This cord ,
wou nd o n a spool. is
placed in a topless card
boa rd box. The cord end is
then secured to the end of
the monofil ament line, fo l
lowing its removal from
the arrow. The monofila
ment line is the n pulled
back t hroug h the tree by
means of the reel (attached
to the bow), until the for
ward end of the un wind ing
nylon cord is retrieved . The
heavier nylon cord is then
used to pull the antenna
through the tree branches .
The last step is simply a
matter of rewindi ng the
nylon cord on its spoo l un-

over the t rees . using a
4S-pound pull bow. The a r
row is weighted at t he fro nt
by taping on a 14-inch
length of Y4 -inch-diemete r
stee l ro d . This a dded
we ight pulls the a rrow and
line to the ground after
clea ri ng the t rees .
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H.UfY'S Magic Rope Tric"-

At his 4D-acre antenna
range o n a 4(K)-acre plot,
Harry W4FO solved the
special problem of raising
contro lled-cu rre nt dist ri
bution antennas to the tops
of t he living 100-foot-plus
Georgia pine trees which
God so helpfully prov ided.

First , a 20-pound weight
monofil ament fis hing line
is shot from a spi nning reel.

SP'•• l U C••01.'0....,.u

Fig. 7. CCD antenna assembly on nylon rope which pro
vides insulation, support, and protection. Two wires are
spiralled in oppos ite directions around the rope. The
capacitor, resistor, and connections are protected against
weather and rough usage with vinyl electrical tape.
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Fig. 6. Steps fo r construct ing one t ype o f rugged weather
proof capacitor/resis tor assembly.

section wire lengths a nd
numbers proportionatel y .
For exa mple, suppose that
470 pF capacitors are on
hand. a nd a 7 MHz CCO is
desired.

First , find th e eve n
number of wire sections re
quired: 470 pF/8.48 ("K" for
7 MHz) = 56 wire sectio ns.
The overall antenna length
is 140 feet (f rom Tab le 1) or
1680 inches . Then, fi nd the
s ection wir e len gth s :
1680/56 = 30 inches. The
number of capaci tors is
always 2 le ss than t he
number of wire sections. o r
54 in this example .



9 . Wrap two o the r pre
vio usly cleaned #1 7 (nex t
sec tion) wire s around the
exposed capacitor/res istor
leads. and solder well , en
suring tha t the solder flows
onto a ll joining su rfaces.
(Note: All so lde red connec
tions must have smooth
surfaces to eliminate any
sha rp projections of wire o r
solde r which could punc
t u re the wate rp roofing
tape during e rection.)

1 0 . Apply a final
wrappi ng on the enti re
capaci to r/res istor asse m
bly, sta rt ing on the ro pe
a b o ut one- ha lf inch
beyond the end of the first
taping . Continue taping un
til the leads are covered at
both ends. (Note: An a lter
nate method to tap ing may
ut ilize heat-sh rinkab le tub
ing of a suitable diameter .)

This method of assem
blin g the CCD o n a ta ut
rope, p lus the crisscross
winding of the #17 wire
sections, will ensure, if
ca refu lly done, that no
strain will be p laced o n the
component pigtail leads
du ring no rma l service.

Encapsulated Assembl y
Construction

The second Mill s CCD
antenna was bui lt by
W4ATE , as shown in Fig. 5.
Thin-wall hot/cold plast ic
water pipe and the liqu id
cast ing mater ial were pur
chased at Sears. The #1 B
copperweld wire and poly
styrene capacitors a re
stoc ke d by Bu rstein 
Applebee, 3199 Mercier
sr. Kansas City MO 64111.

Construction Steps
1 . Cu t wire s to the

length se lected from Tab le
1, allowing sufficie nt
material to form anchoring
loops at each end .

2. Form simple loo ps at
eac h e nd and so lde r the
Mapped t urns (to prevent
my movement after final
assernblv).

3. Sol de r a pro te ctor
-e sis t o r ac ross eac h
:a paci to r, without hea t

damage to either . Do no t
trim th e capac itor leads .
(No te : Ca re m u s t b e
obse rved during the
following steps to avoid
breakage of small com
pone nt leads.)

4. Wra p o ne capac itor
and one re s is t o r le a d
around the antenna wire
loop, and solde r we ll.
Repe a t, until capaci to rs
a nd resistors are so lde red
to o ne end of each anten na
wire section to be used in
the entire CCD antenna .

S. Saw the hot/cold pipe
into 2-inch le ngth s. Dri ll a
3/B- inch hole nea r the
center of each (e nc a p
sulating liquid is poured
into the hole later), (Note:
Pat ience and coord ina tio n
are requ ired in t he next
step. A few practice runs
are suggested using scrap
pipe and wire .)

6. Soften o ne end of the
p ipe for 'h inc h by in
se rti ng a small solde ri ng
iron. Caution: This opera
t io n must be performed
outdoors, o r in a well 
ve ntil ated room to avoid
breathing the fumes .

After the pipe end
becomes completely soft.
the pipe is cente red over
t he ca pac itor / resistor
assembly . The softened
pipe end is clamped flat in
a vise so that t he loop wrap
port io n is em bedded in the
softe ned pipe .

Again, this step req uires
patience, but careful ex
ecution will result in a
st ro ng and perma ne n t
a nte nna wi th no exposed
connect ions. Repe at unti l
a capacitor/resistor and
pipe section is installed on
o ne end of each wire sec
t ion.

7. Assemble the anten
na sections, using the same
techniques as in step 6, to
close the remaini ng pipe
ends .

B. Sea l a ll p ipe ends
temporarily with masking
tape , to p revent any
le a ka ge of the encap
sulati ng liq uid .

9 . Mi x c lea r pla s t ic
casting liq u id and cata lyst

in a sma ll pa pe r cup. (A
conve nie nt po uring spout
is formed by creasing the
cup edge .I Fill the pipe
cavity completely, tilting it
to free any trapped a ir bub
b le s. Th is will flow t he
liquid arou nd the wire
a ncho r loo ps to provide a
solid, one-piece assembly.
The filled pipe may be
hand led free ly, after tem
porar il y sealing the pour
ing hole with masking tape.
Repeat until all assemblies
have been poured.

10 . After com ple tely
ha rd ening, the ma sk ing
tape may be removed . Any
obvious voids or openings
noted should be filled wit h
the potting liqu id .

Adjustments

Every CCO antenna con
structed must be resonated
by add ing o r subtracting
complete sect ions whil e
the frequency is bei ng
monito red with an ac
curate dip meter. The
overa ll CCO lengt hs shown
in Table 1 are intended as
gu ide li nes , whic h may be
modif ied to achieve reso
nance at the frequency
desired . An equal number
of sect ions must be added
or remo ved at each end of
the radiator in o rder to
maintain system balance.
It is desi rable tha t
resona nce occu rs at the
low-frequency end of th e
operati ng (design) band.
This condition will also im
p rove performance of
higher-f requency harmo nic
operation.

During ad justment, the
CCD may be suspended at
a convenient S or 6 feet
above ground. Due to its
mini mal e nd-effec t c ha r
acte ristics , much le s s
change in resonant fre
quency will occur upon
being raised to its fina l
operati ng heigh t. A te m
pora ry coi l is insta lled at
the antenna feed point fo r
coupling to the dip meter.
Ei ght tu rns a re suggested
as a sta rt ing va lue, wh ich
sho uld be reduced whe r
ever possi b le for best

mea sureme nt acc uracy.
Inspection of the graphs

in Figs. 3 and 4 revea ls a
very slow lowering of the
fundamental frequency as
the de s ign goa I is ap
proac hed d ur ing assembly.
This could prove to be
frustrati ng to the bui lder
who is assembling his first
CCD. To enable the buil der
to b et t e r a n tic ipa te
reach ing the des ired fre
q uency a nd a ntenna
length, frequent measure
ment of higher harmonic
re so nan c e s w il l pro ve
hel pful. Optimu m perfor
ma nce occurs at the length
where the addition of more
sect ions produces little o r
no cha nge in t he resonan t
frequ ency. O perat ion at
lengths which fa ll a long
the knee of the graph is to
be avoided . Final adjust
ment to resonance mu st be
made whil e o bse rving dip
meter ind icat ions at the
fundamental frequency.

The Future
Fu tu re work will expand

into th e use of fe rrite
elements and CCD prin
ciples in minibeams, the
improved pe rfo rmance
found to re sul t from the
app lication of cont roll ed
cu rre nt dist ributio n in
loop-element beams, and
the superio rity of d riven
element CCD arrays o ver
parasitic configurat ions.

Prel im inary tests with
CCDs using very short sec
tions (10 inches at W4FD
and 5.73 inches at W4ATE )
promise a n impro ved an
ten na for underwater sub
ma rine communications.

Laboratory-type fie ld in
tensity studies, as stated
above, plotting at a micro
wave ra nge , mathe matical
modeli ng, and computer
analysis can unlock further
sec rets of the CCD prin
ciples. Meantime, we rad io
amateu rs are in as unique a
position as always, with
300,000 testing sites in this
country a lone, to agai n im
pro ve man 's profound ly
im po rta n t instr u me n t,
communic ations. •
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CONNECTOR

$25.00
Po.t~id 101. of th ree
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Ci,e le C21 on R e~ d er Service Card

33 Am p 130 Amp cc nnnoccs }. $1 19.95
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TIMES CABLE
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'It" Alumlrll.lm Jacketed hard line • 75 onm.
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JRS ELECTRONICS J8
P.O. Box 1893-Cincinnati, Ohio 45201

REGULATED POWER SUPPLY
• Fully reg" lated . dual p rotected. 138 volts

• Illumlll llted onI on switch
• HammerlO'le metal case

UNIVERSAL TOWERS
SUPER DISCOUNTS-

SA S E. for b rochure and prices'

Send S " 5 E to< il<I(l"00nal mtorm"l>Ot1. Inc)""!! .~,I)
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INC.

AREA CODE
(301)
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WASHINGTON 953-9535 BALTIMORE 792-0600
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55995

Low Noise • High Gain Pre-Amp
For 29 MHz.

Model
201-29

52995
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Build An Audible
Transistor Tester

- it's a CPO, too

Richard J. Malby WB 1NZG I DA JDB
H H B srd 81'0' 84/h Arty
APONew York 09176

couple o f dolla rs u nless
the builder has t he re
qu ired pa rts in the junk
box. The two po tentiom-

eters ca n be added to tht>
ci rcuit as indicated in Fig.
2. Sa fe te sting, and bu ild .
build, build ! •

f o, -no L •, , ",0_' ...
• 0

, , •T' '' [ ~•
i';k. P'" " 0' ' 00' "

, 1 °'

'0' CQ ;;,.. ..
'I' •

I f this sad exper ience has
happened to you, it m ay

le because yo u are like
nany experimenters who
outinelv use an ohmmeter
o test t ran sisto rs and
Hodes. Though thi s meth
rd is effec tive, it can a lso
:a use the instan t death o f
ow-current sem icond uctor
lev ices. The typica l o hm
-reter can, o n so m e scales,
pplv a rather high voltage
nd current across t he test
aads. which may ca use the
estruction of some semi
o nductor d evi ces. An oth
r fa u l t of the o hmmete r
tethod is that the ins tru
lent m ust be c hecked
isua ll y; this can lead to
rro neo us re su lts o r dam
ge to equ ipment if a test
sad slips whi le ma king
ont inuitv c hecks. What is
eeded is a low c urre nt
mder 1 mAl device wh ich
ves an audible ind ication

of co n t in u ity . Suc h a
device sho uld a lso be low
in cost (for t hose of us who
are che apska tes or poor)
and simp le to assemble .
Fig. 1 shows such a device
us ing a single SSS fC timer
as a squa re wave os ci llator
and an NPN ge ne ra l pur
po se trans istor for swi tc h
ing. Any me thod of con
struc tion can be used, as
t he re is no t hing critica l
about the circuit, but the
mo st convenient method is
perfbo a rd a nd a so ck et for
the lC. The checker can be
assembled as shown in Fig.
1 fo r use as a con tinuity
tester o r, if desired . the
device can a lso be used as
a code practice osci llator.
If it is desi red to use the
dev ice a s a CPO. it wo uld
be adva ntageo us to be
a ble to va ry both the tone
and vo lume, alt hough t his
wi ll run th e cos t up a

..,

~ •, , ,.... ,-, •
I'o~

T1..[~

•

1""lJ?;-J'
" ..

"'0 ' CQ ;;,...

••'I' •

Fig. 1. Test oscilla tor (low current).

Fig. 2. Code practice oscilla tor.
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PR OBES
Hi·Z

S15.00

•
Low Pass
S15.00

10 mv @
150 MHz

-•

$ 500
15 .0 0
10 00

-_..
"•

e Pe rio d Measurement (Optional )
e Input Diode Protected
e 12 V ·D C Operation [Optr onal]
• Oven Contro lled Crys tal (Op tional )

z, .5 ppm
e Selectable Gate Times - .1 & 1 sec,

$24995
34995
399 .95
549 .95

...,....-.

05) 10 sec. T im e Base
0 6 ) Pe<iod
0 7 1 Ha ndle

500 MHz
& 1 GHz

$ 49 .95
10.00
10 .0 0

"..:!.- -..

MODEL.
CTR-2A

• Bu ilt-in Pre-Amp 10 rnv @ 150 MHz
• 8 Digit .3" L ED D isplay
• H igh StabI lity TCXQ T ime Base
• Bu ttt -m VHF · UHF Prescerer
• A utomatic Dp Placement
• TCXO Std . .1 2 ppm

50 0 MH z K it CT R-2A-500 K
500 MH l Assembled CT R·2A·500A
lG HI K it C TR ·2A· l 0 00K
l GH I A ssem b l-.:l C T R-2A-l000A

OPTIONS ....
0 2) Oven C<vnet
03) .43" LED
04 \ 12 V·D C

1 us to
1 sec.

1[iJr;]ll]DI:I! 0'. ,~
DAVIS elECTRO NICS 636 Sheridan Or.•Tonawanda. N.Y . 141 50 71 6/874-5848

Tne Ne w Modal CTR·2A 5,. 1.. Cou nt e rs .r.d es111"'ed and b uilt 10 t n . hl11h.., sta nd a rds
t o f U l f il l th. roeedl 01 co.....m.rc l.1 communicat ion., engln••r ln9 labl and •• • re us e"peri
mantors. With an ~cura<:v ot ....00005% (o".n option) thaCTR'2A canhandlett>emOlt
crit ical m...u.,mentl , "d II abOut hal f tha ecet of other comma.del CQu n t e".

If YOU need. rel iab le co u n t e r at an .l1ordab l. p rice. the CT R ·2 A I, the ",..swer ,
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Excellent lor
Ham Communocaltons.

ALUMA
TOWERS

95

lund (less shipping). One year limited warranty
by MFJ Enterprises.

To order, Simply call us toU tree 800-647·1800
and charge it on your VISA or Master Charge
or mail us a check or money order lor 529.95
plus 52.00 lor shipping and handling.

Don't wait an, lOnger to enJOY the convenience
01 a "Hams Only" clock. Order today. M52

MFJ ENTERPRISES, INC.
P. O. BOX 494
MISSISSIPPI STATE, MS 39762
CALL TOLL FREE " .•. 600·647·1600
For lrchnleal Intonnation, ord,r/flpalr 1111111, In
IllS., outside ctn1InI lIllII USA, tal 101·323-5861.

MFJ Enterprises tHings you II new 24 hour
digital alarm clock with HUGE 1-518 inch orange
7 segment digits that you can see clear across
tile room ,

This one Is sbietly lor your ham snack, one
ttlat you can leave set to GMT. No mOl'e mental
calculations to gel GMT.

Use the alarm 10 remind you at II SKED or
with the snooze functi on as an 10 timer to buzz
you in 8 minute intervals.

A tonstlntl, chlnging kaleidoscopic pattern
indicates contmuous operation.

Beill'. 2-114 x 4-118 x 8-3/4 inches. UL listed.
Requires 120VAC. 60Hz.

Ord,r from MFJ and Iry II - no obligalion. 1I
nol delighled. return it within 30 days lor a re.

MFJ INTRODUCES A NEW

24 HOUR DIGITAL CLOCK
with HUGE 1·5/8 inch digits that you can keep set to GMT.
Alarm and snooze functions let you use it as an ID Timer.
Assembled. too!

I

I
A47

VERQ BEACH. FLORIDA 32960

MFG'S OF
ALUMINUM TOWERS

.. TELESCOPING
(Crank Up)

• WALL MOUNTED
• TILT-OVER
.. GUYED MODELS

(10 100 Fl .)

HIGH QUALITY - l OW PRICES I
M...DE IN LONG

LASnNG
NO-RUST

ALUMINUMI

McCLARAN SALES TAKES IN
ANYTHING ON TRADE FOR NEW

AWMA TOWERS.

NEED: Scanners. ce. 2 MeIer, Manne.

AntIq ues . COli'S.

Ham Gear.
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M65 A
$99,95
WIRED'.R

M65 K
$69.95

KIT
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ELECTRONICS

Auto Clock Kit $15.95
DC clodl lO'I!lI 4· .SO" lIospIays Usn
IilIbOn11 MA· l012 moduli _ *'"
opbon Indudes IIQI'It dimmer. crystal
li mebaH PC boards. Fully ""gulatld.
compoinstrllC!S. Arid $3,9S for beautrtul
dar!< gr'Y cue. Illst value anywhere

Stopwatch Kil $26.95
Fu~ SIXd,grt binefy operated 2-S volts
3.2758 MHz CtySlai aeeu ra~ Times 10
59min . 59SOC.•99 111 00 SOC T,mes SId .
SP~llnd Taylor nos ch'll. all compo.
nent:s rrOnul ease. FlII,nl!lUl:

2.5 MHz Frequency Counler
Kil Comp~1 k,l len c..l5e S37.50
30 MHz Frequency Counler
Kit l:ompleIe "'litis CIM $47.75
Prescaler 1(4 te r.o Mit!' Sl ' .!115

, iIIIO _ {rlltr U !U S
Ullr I'fl(lle! assembled

Clock Calendar Kit $23.95
eml S dll'ICI dnw: CfIOCI CkSOIIYS dale
IIIIl !JmI! on 6" LEOS '/01lII AM·PM ...,..
eator AIImlicloft /min InCludes bIIz·
,..c:orr.- ... II paots,~ StCICllY
IIIIl instnIctIons . Iesli taM

60 Hz Crystal Time Base
Kit $4.40 ~ OIO<UI doQs
Jrom AC IIna f!IQUIllt'I 10 "YsliI _
llISe. Oulmn~no ICCU<ICf Kol i'd.llIIS
PC baIIrd , IolMS:li69. crylll!. resiston .
c..lpacilors an~ tnmmer
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NiCad Batt. Filer/Charlier Kit
Opens Ihoft9ll cels 1hIl *On' hold I
el'large and then ef\lIrges them U~ . II in
one kilw!lull p,arts & ,"strue, S7,25

RCA Cosmac VIP Kit 275.00
YQoo~ _ o-mooslllll....

Sinclair 3¥Z Dillit Multimeler
8Ill.•ACOC* 'mY~ l 1i1A ~4I(ll'I

FIn ... to20meo 1'1lo.,.;:ancy SmII.
polllbll , compltllly lS"m '"e.t 11'"
gUlrl"," IItIl oJ.... _, S9 .15

Nol a Cheap Clock Kit $14.95
Indudes ev~hirl(l • •l:tpl case 2·PC
bDirlls , s.SO" LEO Oispllrs 5314 clock
chop. lr..IIb"• . II CUi'iptflllU IIIIl lui
NtrUCI. Gttlin IIIIl arwoge clIspIays ..
MIl . '- III . 1....1$1 ,I. $21 .15

DigitalTemperature Meier Kil
Indoor Ind outdoor. SWllehts bie_ In~

fOtih. qb!u1 SIr LEO re;Jdoots Noll\
ing like rt aVlilable Needs no additional
Pills lor eomple!e, fI.. operaMn Wi.
musull - 100- 10 - 2Oltf . IIfllIlS 011 lie
"",_ or -..s. v.y lCW'Ile S31.15
lleaulitul lqrdooood case. betel S11.75

TIIIIIS: $5.00 mill . onI.rU.S. hndl. Call1rnidl"!I.dd 6% til. FREE: Sind lor yowr CO" 01 our NEW 1971
IankAmerlClnll1lll lIuter elll'll' accepled. QUEST CATALOG. Illeld e 21' sllmll .
SllillP11l1 ella'll" will 1M Idlled 011 dlall' cardl.

7 8 IC Updale Muler Manual

~~e=='~:'~
I'" rere.tIlce guide ChI< .2.000 ertlSs
rell1"onces . frH updl1e service Ihrol>Qh
1976. Oomesl ic postage S3SO Fl),e,gn
$600, Final 1977 Iolamr aoSlOUl $15.00

JUST GETTING ON THE AIR?

lee Adirondack for
o New Equipment
o Used Gear
o Friendly Advice

~@)Oill@)~@lb\Ik~~~:~~y
185-1 9 1 West Ma In Street - P_O Box 88
Amst erdam. N Y 12010 Tel (518) 842·8350
Jusl 5 minutes from N.Y. Thruwav- El il27

Same day ahlptl"Mlflt. F,rst bne parts only Factory
tested Guaral1lee(t money back Quality lC"s and
other compooenlS at fac tor y cnces ~,. ,::

INTEGRATED CIRCUITS 5:: ~~ ~ ::"''''' '.. -- l:
~=" ,,:=: ~ :::::_ :: ','~ ... =:t! =~., "__ "....... ,, " -... ;; co_ .. = "",,,, o.
- .' """_ ," :::;: .., - .. __ Ig :r:- .','- -- ,,'- ..-,. ......... - ..,- "....... ..,. 'w _ ,. _ " CR'l I. "",.... "'- ,,' ,.-,............,. ....
;: ,~ $ .. ,:;:~ :: = ~;: := :: .._......
,,"_ .. .. "._ .. - .. "t.. " ' o.......",. .. ,~- .. -II< ," Nt" -. t,,"_.-, .,...,,'" .. ,....- .. ' _ .. - -

," "'.",. ",._ ., .,. "'''' II _r_ "'.'..... ,. ".", .. _, .. ,.".. , .. "_ __,- "'.'"'' .. ,. ",. ,,-., .. ,,"'. ,, -- ,..".""
" roo .. '....,,. or ,. " "" ......" .. ,"',. '. """', I . ....""

:::E ,S ~ms r. :::;".. 'I ~l E;::l'l ::: =::! iii :::.,_ .. "',,,.. .. ,,,,,.. , .. ""''' ""c.,. ,. _ " •• "." '"
-- .. '...'... :: ::::: ;~ co- ,.;:::: :;: - ". '.:w,'", I:
-- .. """,' ,,'"'''' ," -, '. ""'11 •• -.'. '~ OC/"" ,"- ."'.... , ..... ..- .""'" ,.- .. -,,. ,',',,- .""'''' ."-.,, .....' - .. - ' .. -","- .. ,...... '. - "- ,,- '. _... ,"" ..... II ..... ._ ,. __ " _". '_"'" I:: _... '"""'" .. "'*' ...... " n. '>COIf'" ". ~.,,'.... ,.- ",- '.. '*'" • ,.,., ... "'.... ••~ ,.:::: ,: ~_ '.,w_ .- .. ~ ••~'" a: ~u .','- '. ,- ,"='. '.... .. ....-", """,;,:::;: '. f:...': ':: :: __ ,~ - ... ""' of: -
;::l~ :!'''- " .._ ,. 00- ' .. -... "., ". ,:== ::"....'" " .."'" .. _,. _ .. "'" ........ "" ,,,
",.,. ",..- . .."" """"" .. - .. "'" ','""," ",_ ' " .. ". . " ....... .. ..., .. """"'"" comOl.
" ' ''' !! ,,,.... • .. - ' .. ~ '" _ """"'" '" ,- ..,,,,,. ~ '0'".''' . .._ ... c_ """ '" ... ,,,.. ' ''' _ ..," ... '" ,,,,,,,,,, '. ••• ". _ " .... ... ~_.. ._ .n",.,. ," "'I" '. W .. ,. _, ,,' ..', ,. _ T _ .'_~ , _,,_ ,,,_,.. ... •• _ '...... .n"" ,..... , .. .... .. - " " ..- ....". ' .,.." '.... .- .. "" , " ".- ,.''- ., "" .. - .. "" '"'' ., ,,- ,..,_ .. , '. _ • _ ...... .•• n .. ,""'.. ••,.,.,. ,,,. ." -. ,,"" "'. ,... ,-_ ..

,.-~ ". -- .. - ,,-- .. ,---... ..""- .._ .-." .• - .. lEi ,,'" I _- '.'''- " ...". '" - • "" -- - 'p~ . •_ _ ••,..... ..._ •• ••0- "'" _ == .__ .•,..... .. ,_, I._ ... _.. ,'.. _ "oo .""' _ . ..
,....,. .. ",_. ,.. .-. ". -, " ' '"~ -- ,-- ."
,,'-_ " •..-." '" "'''' 'flO _ " z""'''. '" ",,_ ' "",-,,,.. " '0'''''''' '" ,,"'" .,oo ,..... """" ' .. .,,, ., ,,,,, _ ,,.,,,.,,, .. LO,,,,,,·,, ,'. "," . .. "'_ ... ", '''' ...'" _ .,."'N• • LO,,,,.' ".......... ,.. "'"," ," ".,. ". zoo "" 1'1_ '"'...... " "".". '" ,,_ ". ~ ,,, ,m, •• on< ,oo "", .., .,.
"""" ,. ,_." ,-. ..... 'On _ .. ,., ~." ' .. .,.. ......... _ . ".
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zoe".
'"sse30<

' rie.
""".50<."
'9<

... 254'

Style
' ·C
' C

A XIAL
AXIAL
A XIAL

....10"-

CAPACITORS
C,p.eit,nee Vol t .ge

1000,,1 25 VDC
220,,1 25 VDC

2000ul 25 VDC
40i40 150 VDC
lui 15 VDC

113 0 KYNAR Blk" Brn.• Red.,Or" Vel ,•
Grn., Blu.. Vio.• Gry., Wh ,
We ..in do our~I 10 """ p l roe color 10<'
Spee, ly. To ens" re prompt deliye'Y ot your
order we will subSlilu te "olors should we
be tem p. OUI . un less yo" spec lly otner
WIse S2.36 pel' hvndrad 1001 s pool;
SU.15 per It-.und 1001 spool;
Mu lliplft 01 100' only.
C.lI us lor quolH on l.-g.. quanlll;".

DISCRETES
1N4OO!l 600V • l A
l N414l1
lN3154
2N3054
CRI3 (TO·5) SCR25V 01.6A

~ ADAPTER 22 YOII ff 140 ma
""a~lII'II an eAce!len l po_ SU~ly ' 95c e• .

SELECTED VALUES
linecofd . 16ga 6· . " . . . . "
F.I.F.O. (AMD2841)64i4bil 16
pin Oip , . . , 12 00
10 Turn Trimpet ICTS3OB) P-C
l OOK , _._ 154
COil Cord 2 Cond. 3' e. I , 954
l.E.O. Fa irch ild FLV·118 {elf.
red)", , , 2~
Acid BruSh , 1~
Telescoping Anlenn. 3· , ....•.. SI .oo
Edge "" el er l 00-0-1oo ua 112".
11116" ......•.............. __..... 12,00

. oo- .,

'iii
"I '
I _ I I I "· ·
I '.~I ·II ·I
~

PARTS BOARDS A greal way 10 buy
parI s on a b"dget , We g" ar.nl ee your
money's worlh. On ly Sl .oo ••.

TQU FREE HOT LINE 1 _8(10..42&-0834
... _ ...._ w. .. ..... _ . ...... _ ......

COMPLETE DIGITAL
CLOCK

- Line rejects
-Returns
- They don't work rig ht
- They don't do anything
We guarantee them to be
defective. (A parts bonan~•.)
Our reuil s t ore has yet to
have e d is-BBtisfied customer.
IS.DD ee.

ROTARY SLIDE SWITCH
4P.3,T, P·C mounl , 114" roo OO shall Ideal
tor thaI !LpfIC131 appl icat""'. 150& ••.

NOBLE SLIDE PDT 500 OH M.
LINEAR TAPER, CENT ER DETENT. 3·118"
Mt g, Clrs. A nice lillie balance contrO l!
S1 .99 ••.

--..------- --_ .._--_._-
",_ " U~ COD-. . _ ......"'._.._...._......_. - _......__,._ _ 0.- """""" "'""" ___.','-"""""•• u ,,. TO ".If 2000 ...'c 0.... CUSlO" ••1 TH'"

"""""Q.E.M . ' . WELCOME

,_--..1

Electronic
Sales us

_ _ .... ,:::- .... :::" ll..il~ll PflllllllCI'l ~"';;;~~,,~-==

.,
TRANSFORMER e.c mount. prL
110 VAC Sec. 12,6 @ 1 amp. 11.25 ea ,

'h WATT SANYO-QHM 5 %
RESISTORS CARBON FILM AU
standard EIA .....Iu..s. MUlt Ip les 01200 per
yalue only. All non·standard YI.lues ..,II be
sUbst, tuled by eieeest .alue. $3.00 po« pk.
01 200; S4.oo ~, pk . 01 200 lor . alun 1
M"Q. and aboye,

'T1lIII, PURCHASING AGUn'S0...- ".,.._ _ _ .. _

::l~._ , ,- _ '''''.... '''.....
Store Hou.. M·F 9-6 ' SAT 9-5

3& PIN GoLD·PLATED
HEADER Break 011 10 des"ed 1~lh .
Has d,p spacing. List price S1 .36. You,
price 5SC.

TOGGLE SWITCH J, B T I,lM T
423. Subm;n~..... 4 P .D.T. 8 amp. @
125 VAC. LIST PRICE $5,95, YOUR PRICE
S1.11 • • .

TRANSFORMER Pri , 110 VAC see.
11.2 an<l 5 VCT O lamp.llSC ••.

TERMS...__ ..."' ,. -. ..'~-_ .. ""
T "'_'_U~ s _""..".....=-_...... .__.
-" .$ .. .-,• •

I

--_. -

INSTRUMENT/CLOCK CASE I-----------T----------~
KIT
Perfect for your opto proi~

eeee. Bolid aluminum con·
struction with real walnut
sid••• 0 .0. 5-3/0" by 5_3/8 "
by 2". S6.95 ea.

SPECTRA-STRIP Mu ll i -(;o lo r .i~
Don caDle ' 22 stranded . 20 eorKl. TSC •
fool •.• 1.ft; SOC . .. 100 +

SUPER SENSrnVE ELECTRET
MIC. Smaller l hilln • dime and yet
responds 10 0..... 35 kHz. Oulp"ll....e l - 55
d B. O"tpul imp. 5K Ohm nom,nal. 8 " i l1 in
F.E.T. prl!3mp. S5.llS••. lIMITED QUANTI·
no

INSTRUMENT/CLOCK CASE
KIT
A real jew el for those amaner
projects. Hinged top door
allow. you to hide your con
trol area . D.O. 4 V." by 4 " by
1 %".•1.50 .a.

CLOCK DISPLAY N A TI O NA L
SEMICONDUCTOR 6 digi l mu lt iple_tid
d,splay . Yz" chil.ae te,s.(Common 'lO nol!e)
A rul buy a t jus t $1 .00 " ,

MULTIPLEXED CALCULATOR
KEYBOARD Idea l for the 1lX .
pernnenter . Easy·mounhng *iU'I ..U Ie<·
m,,..t ions accessIble. $1 .10.
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ADO $1.25 FDA POSTAGE/HANDLING

VARIABLE POWER SUPPLY KIT $11 95

• Continuously Variabl e from 2V to over 15V
• Short-Circuit Proof
• Typical Regulation of 0.1%
• Electronic Current limiting at 300mA
• Very Low Output Rippl e
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or lab Power Supply
• Includes All Components except Case and Meters

FREE
IC .... FE n WITH
$S&Sl O ORDERS,t
DA TA SHEETS
WITH M AN Y ITEMS,

SPECIALS-THIS M ONTH ONLY..,..,..,-
"

h __._e. _--_.-..._-,-.---'---'_..-__...
...H .......05_-.__..........._--
..... VH" _ _h/A '"H.""_ .·c_ ___
Ial'llt ,_ "'"v...... ..n
Ia_ " ••• _"'lI _1._.__ ._A.....'_'___ ,....._._..-..", ._..,_..-ns" . _ ,, ' ....-__

'M'
M '
~,

••
••-,
M '
M'
Il..••...
w,
w'
w'
w'
w'

~~..-......,
••_.
CA.'"
tA3I" •....'..........

L_ _ e-t. _.. _ ",
1_- " I___ ' VI'
1 . - ..
_..-~ ..- -- ....... H.. ' ...
•__._" ll "'.1t ,_ G · .,...,...T_ ~.,IlI _
",no"_,I C.. " ",H,

' .. .. . ....._ ID..-- lIP..._-... .... " "_........ ........-.._- '-" _....._-

~•••••W,
11.11,.
•

T."...
W 'w,n •

... . ,__.._n \ ..-. _____. ..._ u_
SIND fOR AOV..... NE.... 19lW CA''''LOG

"EAH LV '000 SlMICOOIDUCTOR5. . ,n . CAl'ACI1QH$. H l;.·SlNO ;ll;4 &T......,

BOX 4181 GB.
Tel. 14151 328--1 500

_ *SUPEA SPECIALS: ~

..f .....__ ,_,o--aw'3-3IlilIH.o 1O-J ••
!iMX,_ . ... . .. 556 '._1 HI
fICI'..nOooll '._...... , .O-2.. __ ._~ .2.10
fICI ' W1. 000Il T' _ "' ''' ' , "Sv, ."""'" flO-II ' *,-25__Go..oo_ "n""_,,... cn-. .. _ 13.15

•...... '$A2!;Ol.__ Ml2OIS' 1_102-..'_ :1.-1'
l S1$' ~lllOIfn.f_ 11.15
J51$' U.321Ckooo1I110.0_ ....
1/$' UU 76 ..... V...... mOl. .&5
6/1. NE556 T,_ ..o.. ,JI
O{t;. LM12J 2,J7V Iloo DIP ",

110.76 l Ml• • e-.o" ...... ..o.. III'
III. U.,_Ouoll.,mO,' JII'
III. CAJOIIS ' __ OIr -12

W flCA.B__ . "' _ .20

.HloI Goo ~.oe.. .awno..o.~._'_11 .0_.
' NI'~ __ '''''''81" I\GV l\A ..........
2102222 10.10 , ,_
2102101,... ' , ,.....
;m:llll66_ x" IDA
mJlOl N"' __ ~ loo___.'100

CO'.a_'f1 _

HCt.lIQ)tj ,,~v • _ VOLTAGl H[OUlA1OH 'c. v.... _ .._. __._H_"-"" ,.w~ .. Of'_~ _ .
"- _ • • 1 Dc I1Il-JlIVl _ , _ i ,____.. _ooDf. ..,3

HCi'._7"~o.o ..... _ _ ,W....,_f._ _0 , _ ••
LM211'f.,." .'_ I" _ ,.L_l_ , .W
,__e:.-~O.v OO-J!j ' .00
n " EH. " •• V...... U . J ,•. A.3, • .• , I-2 _ ""' ,00

9 1. ' 0 . If, ' 5 , 11. II. 20. 22. 21. 27.... JJ'/ 1"0"1 1 Won 3111,00

_ MONEY·BACK GUARANTEE
_AU TESTED AND GUARANTEED

ADVA ElE CTRONICS
WOODSIDE . CA 94062

M ORE SPECIALS; -.OTHER ADVA KITS;

'- - " ." - " --_....'-'" _.-_.... .... __ .. -.. .... ",,_ .. ...-_....--
' ....L...,.. .... ""f. _,,, "".........- ..,..---- _ _.._._ ....."'--_...'...- - "'''''....._---_._...__._---_.._--.._------ -_f._ .... COO T....... _ .. _

-~-n .. __ ..u ......__ ......
0:- . ' . . '" """ __ ... _
_ . ......... _ ... _ 000_.._ ....__

..... _ _ n _L __ 1C"o.-----_..----_.------_ __.._--...- _...._ "0_._.. _-----_ _-_ _--_...... .-. ...._ _ __.-- ---- ....

NEW SPECIA LS
l MJ18CN High Spnd Op Amp 50Y/lts mOIP $0.94 lN210 Germanium Diode 80V 200mA 41S'
lMJ180 High SpHd Dp Amp 50V/lts DIP .90 l N82J Temp Comp Reference
lMJJ9N Quad Comparator Single or Dual Supply .19 6,2V! 5% ~ .005%f C $0.60
lMJ80N ·8 Y;WAudio Power Amplifi8r 8-22V .90 l N9 14 Silicon Diodel 00V 10mA 25/$1

NE561V Tone Decoder (Plll o.OlHz to 500kH, .99 lNJ044 100V Zener lW-Better than an OBJ .15

XR561CP Tone Decoder (Pl l l O.Ol Hz to 500 kHz .99 lNJ045 110V Zener lW-Better than an OB 2!OCJ .15

l M12JCN Precision Voltage Regul,tor 2·J1V OIP 'IS' lNJ011 200V 1OOmA Switching Oiode 40ns .30

l M141CN Oual141 Com pen$lt~ Dp Amp ZIS. 2N2915 NPN Dual Transistor JmV Match 8100 $1.95

SADI024 Dual512 Su ge (1024) Audio Delay l ine 2NJ819M N·Channel RF Fer l o0MH1 Amp .35

" Bucket Brigade" Appl. nata included $1B.95 2N402o PNP Dual Transistor 5mV Match iJ250 5.00

XR2206CP Function Generator with appfic. data 4,40 2N4445 N·Channel FET 5n Switch J.5o

XR2242CP long·Range Precision Timer itS to days 1,50 2N5J94E Ultra·low NoiSll J·FET Audio Amp S1.25
1 YEAR TIME R Kit·2 XR2242's and Applic. Note J.oo 2N5912 o ual J·FET RF Dit Amp to BoQMH, 2.90

l M2901N Quad Comparator +5V or 2 to J6VDC $1 .20 2N602B Programmable Unijunction Transistor .45

CAJo18A 4·Transistor Array/D arlington .99 2N6449 JOO Volt N·Channel J·FET AmpfSw 2.00

CAJ028A RF/IF Amplifier DC to 120MH, 1.25 CP640 Broadband FET RF Amp 140dB
RC4558 Dual High Gain Op Am p mD IP 3/$1 Oyn Range S4.50

SPACER Kit · 4 ea of 5 ~sorted sin spann $1.00 EJ 04 N·Channel RF Fer J,BdB NF @400MH, .50
MPSA12 NPN O.rl ington Transistor 1120,000 .15

.,5 VOLT R eg ulat~ Power Supply Kit-Eu y ifSsembly. TIS88 N·Channel FET 40oMH, RF Amp .60
5mV regulation. l00mA, full y protect~.

RESISTO R Kit-150 pes %W. 20 mort common nlues,Includes all components and hartlware,
no PCB or use-Add $1.50 for shipping $1J.95 individually packaged . 5 to 20 pes each , $4.95

PC BOARD Mounting Kil-8 fa spacer. screw. nut
and washer-J2 pcs total . $1.00

SEND FOR ADVA'S NEW 1979 CATALOG
NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 254 STAMP.

A24

EL ECT RON ICS

BOX 4181 GB

WOODSIDE. CA 94062

Tel.(4151 328-1500
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RGSS!U

Reg. 59,95

95

•

COAX IA L
CABLE!

OJ3WROO2 13 IbJl00',

s-o._ ...._ 01 Ew.-
,_' ' E...., _ . of 3-"
_ ' h cet..... . '" CR......_._~_v__
,.<>n> ,""'k. _ ucetl_ bo .....

ch""-' ._''''. ... ,....' 000 ...
S'o<:k up IIIOWI IZlb.1
OJJHP2JJ

Gf'nf'llIl M o/o n Surplus
CADILL AC HEADLI GHT
TURNOFF TI MERS!

1

MOTCAOLA

POWER SUPPLY

89

8""' '"0 NtW ' ACTOOl .. SURP LUS - U.ooo 1101 ,n OCI( I
W.'h _ 'oc. C<yo,.. ca'l'. '_'. 8 _ .... """
10,000 Ohm ............ COtI"oI. 0"..••• (In 8 -..1<. 13 od
OJJPKOU

n 110 to"
FAll SP£("J,"l ' 51 .9~ '100 to..

GIll No. 4 LZ-oo. S-O I--IJ CCZll l . 0,,,;.... CaOoIIac ..,hd .....
_ ,,,, 'w'noll,'.......R,.nd """'. wi'~ "''''''''''0.tId _ ,
m ow; ng ',mo,. bu,gl. , " or", ond "0'0"'0"" . <>pli"., •.,n. ,
T , h om \ !-e¢Ond 10 J m, no'.. II 'b.l
03]H 182

12 VOLT
2 AM P

",,,r, 1l it for, III<' ,
,,1"1 --I. " IIf' ·Spt'1J . '

.0._,_ ETCO,...._, 0..'_'0 AA
_.-eo..-to SI't;{0002 _ Sl'E ·5004 , 1>0,0..... bo _ '0
~._,_ _"'_.•a>uId_ CB ___
....... TOO' Z _ ~. E•..,,,y.. -'w>«l. I _ "...-
wno!. AA 1010. HCS ·5 10 3 W. I.....' 'n ..n'.... Bu ," ,n " 0 _
_ "'..... y . P,lo , ''ll''. ""-0" ,ct> . s, _0,," ,ock ,
0, ..." .. I..,. o,y _ 'ad "" ' On• . An • • cellen, 1., "e",! 19 >b .l
OJJHP725, S.....k. .. lZ"" H . 9'"W. 7 W' O

"~·HL SPf:a·H ! ,
f INE QUALITY · 100% SH IELDED!

7.~ 1FT. $5.49/ 100 ft .
Y S49.95/1000 ft .

Reg.9dh.

$ 1I .1I§ Q . ••0....' 3
$8.e5 .... 10.. G' 100'

OC-04 CO-4 FOU R
CHANN EL OUAD
RECOR D
DEMODULATOR!

·San ..ui
•

No. AA CATALOG POCked
wid.. bo''''ns and unusual
il"m•. W,i ." O' circ'. No. E31
on I II" info.mn io n ""vic" co,d
n t h" beck of Ih i. iu"".

~OT E , If ,." ~ .....,d . .. . fr .... ETCO ., .,I.u,I, ••" ' ••' G."''' '
'_GI., •• , ~ • ••••, ,.u wil l _ ,.... " , . 11. '.<01• • • 11 ••w <.,.~•._

A LKALI NE PENCEll
(SIZE " AA" )
BUYOUT!

TELEPHONE PULSE·OUT
DIALER WITH LAST·
NUMBER MEMORY!

POPU LAR SING LE·HOLE
MOUNT 50-239 SOCKET

. 31

Sl'ECIAL
PURCIfASE

St NSATlQfIIAL .... ALVE' 8 ,ond _ f s.."".......,'~ _ ......
~"m ...'.... A """....... " I _tl' a. ~''''' ' 1000 , ._. w.-.'c ,,,,,,_, 15 ltd 033HP099

TOUCH KEYBOARD PA .•••<tly •• 0.0<1 ,n
oI>ovo (I.... 'K " o n,,,, 1 13 0' ,: 0 335I'>'Z53 $6.95 ea.,

==L-f----==--.:

.0.1_ ··,"""".t>u,ton'· .,.,.'.,"'" "" "'""u~' C_
.,...~ t><,;1<l •. ,""""•• phonn 01_.._.T_ ......bu'ton ' ' __. FR EE o.t.
_, h_, 037BJ04JI. Con-o>I 11> '...,....t"'" ;...,,,,,,.
to..... , lIZ oz.l 033HP006

Your own elect ronic percussion crchesna-,

(3 Ib. l - Sy """",,,,,,,,, t,oI"" .. c .......
1...:0'<1 o nlv l c ...." . ~o<o,de" - S9 .95

13 '".l U,,,..,,,, ic 17 """ trIOtoo n 1-:===:=
do""'", iM'U...", ol. m , . 139.95

C1 1b l · 2500 IT. aAS F _d'''II ,_,
10'1\" _. "' 1108 _ . _ _S12.

II Ib.l lOllo" III.....__......8
(.-.,_1 . . $2 ." . Tll/$2o .95

18 o • .12li... SQ..... 1200 yol " S"
......,. ' . . . . ,._ . 13.9 6

18 0 • .1 Cu.," Mat h•• U" ,. son.c
""nd "_mol", . ... ,$'.95
12 Ib.l u......... ,,"0 ' <><0" >to. 96S 
ntiAOI e.- •.., fUbo _M .15

Goverft-." s......... ""'n I.... (2 '" J
. 1 1.M

11 i"J . Un"."" elecuomod'lan,e.'
1-318" dig ,,. , "'OOk ......,hoM m . S4.95

(3 'b .l J -h... 1l704-3ATl 'ouch to....
"lep/>ono1. .. S19."
11'''.1 .... '' _ "vou I.. "_ SWR ........
to< C8 $7."
lJ IbJ UIt.......'" ......... con"'" ,._
""'... ...., reu,_ 129.95
(15 IbJ L...h. 'O'"" "!l , ...moIo 0_..,...k." ..$49.95
0 " , 3.2 ohm _ '........n1 W k.. . !B 0'.1

, , , 59c N .• 101S4,95. l oots4 2.88
S'" . 1" 8 oIIm '""l>I_men, .".... 11 'b,)

S2.\11I _. s:l ,49 • .124 ....

24 HOUR -7 DAY A WEEK TELEPHONE OROER SERV ICE!
Call in your CHARGECARD Orders at Low WlIBkend and
Evening Ratas! Dial : 1·518·561 ·8700.

033HP325 (10 ol.l GVDe ~ 65 rna.
o , •• • $2.49, 10/$1 9 .95

033HP288 (10 otJ 7'1> VDC 12' \ 00 me .
. . . . . ... . . .... $2.49.10/$19.95

ll33HP019 rs01.1 6 VDC . 30 .....
. 99c ea., 10/$8.95, 50/$39.95

033HP233 (21b.l 12 VDC • 2 '1> A .
... 59.95 ••0' 10f$.89.95 1---:::

033HP156 (10 oz.} 7'1> voc e ISO me.
.. . . ... _. , S2 .95 ..... 10/$24,95

Reo.... ! 20
No OJ3MS031
120 0• .1 One GIll
otM., PI....,

033TR5U

03JTA2U

033TfOSO

033PHOO8

033SU311

OJJSP01Z

0335POO4

I~I••~I~ 20 BAll
.....4l ..4l POINT

"STIQ " PENS
WITH EACH O RDER

OF $ 10,00 OR
MOR E!
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kit UTILIZES NEW MOS- LSI CIRCUITRY

Frequency
Counter

$89.95

CT.5' fIIfOUU1CY COU"nlt

1'1 nU" ,Ilnlll IIJ"-

~..~ -" -'

.~ .....,....... -

. $ 89. 95

.. 1 59 .95
29. 9 5

You've requtKted it , and nOw it's herel The C T·50 freq ue n c; y
c;ounter kit has mOre featu r. t ttll n c;ount.rs selling f o r twic;. the
pric;e, M_sur;~ freq uenc; y is now as IIla sy n push ing a b u tton. the
CT-50 wi ll a ut ome t ic e lly piece the dec imel point in .11 modes, giv ing
y ou q uick , relleb le reedings. Went to use t he CT· 50 mobi le? N o
p rob lem, it r uns e q u el ly a s wel l on 12 V dc as it d oes o n 11 0 V ec.
Went super ecc;u rac;y? T he CT -50 uses the populer T V colo r bu rst
freq. of 3.579545 MHz for lime bas• . T . p o ff. color TV with Our
.dapt nd get u1tr. eccurecv - .001 ppm' The C T ·50 offers
p ro f sional quelity.t t he unheard of p ric;. o f $89.95. O rder yours
to day!
CT ·50. 6 0 MHz cou nter k it , .", .
C T·50 WT . 60 MH z counter. w ired and test ed
C T-600. 6 00 M Hz prneal.. optioo for CT ·50, ~d

SPECIF ICAT IONS
Sensit ivity : less m .n 2 5 my.
f req....ncy r.ng.: 5 Hz to 6 0 M Hz , typic;elly 65 M Hz
G etet ime : 1 second. 1 /10 second, with e utom at ic decimel
p o in t p osi t ion ing o n both di rect .nd pr ...c el e
Disp l.y : 8 d igit red LE D .4" he igh t
Accur.cy: 'Z.o ppm, .00 1 p p m w ith T V time b.se!
Inpu t : 8NC, 1 megohm direc;t, 50 Ohm with p r""ele optioo
Pow.r: 1 10Vec5Wattsor 1 2 V d c; .1 Amp
S iz.: A pprox. 6" x 4 " x 2", high q uality .Iuminum c....

Col or burst adapt er f or .001 ppm accu racy

Ce·1 . kit •......••.••....•.....•.••....•..•• $14.95

DECAD E COU NTER PARTS
Incl udes : 749OA. 1475. 7447. LEO readout.
c....rem lim it r..il tors. and instruct ions on ...
_IV to build low cost frequency count.....
Kit of parts. OCU·l •••..•.•••.•.•••• $3.50

COLO R ORGAN/MUSIC LIGHTS
See muoic come a li",,! 3 dill .,.,rm lighn fli<:k .,.
wi th music or I/O ice. One light lor 10IIII1, 0 .... lor
lhe milka""", and one lor the highs. E.c:f1
channel indill iolJalfy adjustable, and dr ivel up
10 300 _tts. Gr.t lor parties. t.nd music.
nite dubs and more.
Complat.Kit.ML.l ............ • •.. $7.95

LED SLINKY KIT
A gr.t atlemian get t.,. wtl idl aller nllle!y
II_ hal 2 J umbo LEOs. Usa lor narn. badges.
butlons. or _rning type pe....1 lights. Ru.... on
3 to 9 ",,,hs.
Compl... Kit . . • . . . • • • . . . • • . • . . . . . $2.95

SIREN KIT
Produces u~rd .nd downward wail char
ecteristic of police siren_ 5 wens ludio outpYt.
r ... ... on 3-9 volts. uses 8-45 o hm speeker.
Complete Kit, SM-3 ••••• ••••••••••• $2.95

POWER SUPPLY KIT
~..._,_.. __......
___ "~_'''.. 1OO__ .~_,

.. , ...... SOMV_. , _ .._ _ ~ K""' ''_ _ ,_.
u v ." _ 'a.., 3D vcr
c.......... K". ",.Jl. T ..••..•........ • J1S

SUPER S LEUTH AMPLIF IER
A iUper~nsitive amplif ier which w~1 pick ...p a
pin drop et 15 feet ! G rflllt for m onitor ing
baby 's room or as a genera l purpose test
am pl if ier. f ull 2 watts of o u tp ut. runs on 6 to
1 2 volts , uses a ny type of mike. Requires 845
ohm speaker .
Compl... Kit, BN ·9 ........... •... . $4.95

FMWIRELESS MIKE KIT
Trans mi t up to 30 0' to a ny f M broadcas t rad io.
uses any type of mike. R u ns o n 3 TO 9 V. Type
f M-2 has addlld super sens it ive m ike preamp .
FM· l . .• ..• Sl ,95 fM·2 ... •• . $4.95

TONt DtCOD EIlIIIT"'_., ._I"C_
F_ "OG OOOO ... ....._. ''''-'
._. _ _ ' .' '_'. !41 'c. """'''' '"____'... __ '_. 'SO::_._.- , _ ,
,.. '2 """... _' ' ,'. R ~
,. '2 ..,,,
Ca«>pIe'. K,' . TO· ' .....

.......
''''.''••

$TT 9~

to/$t .OO
tll' $T .OO

31$tOO
3/$t.OO
3/$2.00
3 /$1.00

"
. !>OISl.oo

fERRITE BEADS 1--------------1
..."h ,~ fo at>Cl _c.
15/$'.00
6 I>0IO 8. un Ilead.
51$1.00

A.,.m., ..... .._•_.._-_.....-'.- '-._oc"r-c .

~. -

SOCKETS
5/$'00
51$1 00
1 /$1 00
a.sz.oe

CAL ENDAR ALARM CLOCK
.. .. __v I.,",""". ,.,"'d_" ." ''''
K" ',..,'ud... _ ..h.~U . "' ....' , ....
~y,... " ""0 _II..... ._ '" _ <.'
FE..TuRES·.O.... S·_L." . ,"' _ ...._• e.--_ _ • ._ _

. . . ... ... .._ m . ...., ' ''_''''.......... .-. -.,,. """ ,.-....'........
Com"'". Kof. '.' "*'*.
OC·9... . $34.95

lM14A ' y ". .

TRANSISTORS
MRF 1 38 30N VHF
....PIIl 2 ....3904 'yp.

PN" 2N3906 'Y I'4I
IIlp .... Po""•• T.b 4 0W
P .... p P"we' T.b40W
F t T MPF t Ol ,vpe
UJT 1 .... 2646 .yp.
1 ....3055 N" .... Pow.

VIDEO TERMINAL
KIT $149.95

CAR
CLOCK
KIT $27.95

''''''''"T""" .•_ ".' '"''''vo ,. v._ '" R ' ,'" ' "

" ", H_. " v....e ~ <>C.H.... _~K'" m~.."'_M.'••_ ~ L'" ._.m.... --~._-.0_.._ __
• eo- _ _.__ -
e-.o... R".<>C " u' ••

• _, • • ,._ O'C <0" .....__ -. .. .osc"
..._._. Tv_ .._. ~, _

'- _._ ....... ------ - ,.._. '''''_''.,_.0_'_.. ,,, _~., ", ....
..... '.,.. '..... MOO _ ••, ., _ •• , '0 '~".,-' ,. _d "~ __•.__ "" _.... -- -"', " ~ ---
••","",., ' ,• • OC" .' _ . ''- _ .....-- -_ __._.. '~_._".'-'_.'- -,_._ ~-,-- -._-..._... ,- _' .. , ,-_ _. ,......__ ._ _.--_ _._ ..--,.-

2 meter

REGU LATOR
711MG $1 .49
309> .89
30gH 99
340K 12 ~ .99
780f> ~(.i .89
78'2 ,,$ .89
781 5 - .; .89
78t 8 .8 9

PC 8 0-.d
$1.9~

T._ of"'......
$ 1.49

1410P·AMPSPECIA l

1000V.U 101$1 .00

\ , 25"

FoCOOf Y pt , ,,," ", ini d,p "";'h bOlh
X••o••nd 74t po,t nu..._

10 lor $2.00

.59

30 watt Po w er- A mp
Tt•• I.mauo RE <;1•• C PO_

. mp no"" . ....1.,'. m.;1 ",<Ie< ! Fo urw.,.. ,n 10. 30 W 0"'. 2 in I ", 15
0..... I on tor 8 0 ''''' . «l,bI. ....... .
co m pl . ,. ""i,h .11 P ;n o..ue',o ns
. nd d . '.i" on T R y. C.... no,
incl ..d.d.
Compl.'. K i'. PA 1 $22 .95

CLOCK KIT
6 digit 12/24 hour

LI NEAR
55 5 $ . 50
5 56 . 7 5
566 1.49
~67 t. 49
1458 .50
LEO ORIVER
7 504 9 1 .5 0
7 5492 .50

$8.95
0 ..- .....,
,nclu<3r _«I
o. " .....too-mer

$2.9 5
as

"zs
as
so
es

3.50

FNO 359 .75
FN D5'0 \.25 14PIN
DO. 707 t .:>!> '6 PIN
Ho 7730 T.:>!> '-_",,,,""'-:::-""'-'-'- , 24 PIN

R 0_,_, •".. . 40 P'Ne<l . ...... o o<l 01,.. .

OIOOES IKV.2.5A 5111 .00

~314 C l OC k

74SOO
74$t I 1

'«'7473
7 475
7490.0.
74143

600 MHz

PRESCALER

Went a doc;k that
loo ks good e nough f or you r

li ving room? Forget tho e om 
potl tor'. kludges end try one o f

our" Feet ures: jumbo .4" digits.
Po l. ro id I.ns filt....xtruded .Iuminum

c;......vailabl. in 5 co lo rs. quelity PC bo.rds
and super instruc tions. All p.rts a' . included. no
.l<tres to buy. Fu lly g ue ra nteed . O ne to two h o ur.
. ssombly ti Jl'\Q . Col o rs: s ilve r. gold . b lac k . b ronze,
b lue (specify).
C lock ki t. DC-5 $22.95
Alarm dock. DC·B. 1 2 h r only , 2 4.9 5
Mobile cloc;k. DC·7 .......... •..... .. 25.95
Clock ki t wi th 10 min 10 t imer. OC- l0 .. . 25.95
A llIe m bled a nd tes tad c locks availllble. add
$ 10.0 0

E .._ .... . _ 01 yo u '
e....n '0 600 MH • . W",k.....m
" II co , ••s. L.... ' 10... 150 mv
....."v"y s,,«ily -;'t o o. -<-too
W i.e<!....' .d. P S I II . $ M1 .9 5
II". PS·tll . $44.95

CHEAP C LOCK KIT
DC" Fu, ... ,"
• 6""" 4 " LE O
• , 1 '" 14 loo-m,,,

UO D ISPL AVS

~

R8
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Use inexpensive recycled JOor n meter ssb excit.r on VHF bands!

BUILD UP YOUR OWN GEAR FOR M ODULAR
STATIONS, REPEATERS, & CON TROL LINKS
• Roted for ContifMJOV$ Duty • I'rofeuionol
Sounding Audio • Suilt- in 1"" i"9 " ids

NEW FM/CWEXCITER KITS AT LAST! 6M, 2M,& l%M
SSB TRANSMITTING CONVERTERS

At a price you can afford

28 -30 MHz · 50 - 5 2 MHz
28-30 MHz . 220-222 M H z
28 -30 MH z .. 144-146 MH z
28-29 MH z . 14 5 -14 6 M H z
26 - 2 8 MH z · 144-146 MHz

MODEL RF RANGE (MHZ) l-f RANGE
C432 - 2 432-434 28 -30
C432 -5 435-437 (OSCAR} 28-30
C432-7 427 . 25 61 . 25
C-432-9 439.25 61.25

~~o~ ~~!!~~_~~~~~~!~~~__
A9 Extruded Alum Cote/Connector! S12 .95

• FREE 1978 CATALOG.

X V2- 1
XV 2-2
XV2 - 4
XV2 -5
XV2 -6

Frequency Schemes Available:

IT'S EASY TO ORDER!
O C A LL OR WRITE NOW FOR FI.EE

CATALOG OR TO PL AC E ORCH I

NEW JUN E 1978 CAT, IS YOURS FOR THE ASKIN GI

eithe. one

including cry'Jlo l

-ONLY 534.95

RF RAN G E (MHZ) I-F RAN G E
50-52 28 -30
144-146 28-30
145- 147 (OSCAR) 28-30
146- 148 28-30
Ai. crofl 28 -30
220 bond 28-30
O ther i -f & rf tOnge. ovoilob l"

VHFIUHF FM RCVR KITS

MOD El
CSO
C,«
C I45
CU.
Cll0
C220
Specio l

XY2-( ) TRAN5YERTER KIT $59.95
A2S Optioned Cabinetfoe' X••rl.rAPA $20

FEATURES,

let you receive OSCAR signals and other exciting
SSB, CW,& FM activity on your present HF receiver.

New VHF&UHF Converter Kits

. U neo. Converte. for SS8, CW, FM, e tc .
• A froction of the price of other unill
. 2W p.e .p . outpul wilh 1 MW of drive
. Use low po_ lop on e"ci t", or otterluolor f'Dd
. Eo.y 10 alilil'"' with buill -in le.1 poin t.

!l" NEW G EN ERATIO N RECEI VERS
_ MO RE SENSITIVE _ MO RE SELECTIVE 0'0 or 100 dB) ...........""........",....,""":''''',.,.-------i
- COMMER CIAL GRADE DESIGN
- EASY TO ALIGN WIT H BUILT-IN TE ST C KTS
!l" LOWER OVE RA LL COST THAN EVER BE FORE

$12.95
$24.95

- 1-1/1 " 3- _ Cov!ffl any 04 MHz bond _ 12 Vdc
- Ideo l for OSCAR e Diode ptotec tion - 2Od 8 gain

M O DEl RANG E

P9- LO 26-88 MHz
P9- HI 88- 1n MHz
P9-220 In-230 MHz
Pl 04 Wired Give e><oct bond

150 51 " Chonnel , 2W h eil",. Kit for 2M, 6M, ~
220 MHz ••••• •••• ••••• •• •••••• •• • S<l9 . 9S

• Ute OS Li near rx Clost C PA', • for XV-2 )(mig
Converte.,. , TSO Excile .,.. rx any 'ZW Excile.

FAMOUS HAMTRONICS PREAMPS

let you hear the weak ones!

Greo t 10< OSCAR, 558, fM , ATV. Ove< 10,000 in
Ule tftroughoul the ......ld on a ll type. of , &eei....,rs.

PB Kit $10.95
PJ6 Wired 521.95
Mjniotu~ VHF model for

. CO...." any A MHz lo>d t ig,1 >pace. - size ""'Y
e 20 dB gain . 12 Vd,; 112" 2-3/8 inchel.

MO DE L RAN G E
PS-LO 20-83 MHz
PS-Hl 83-190 MHz
PS-220 220-230 MHz
PI6 Wired Give e xocl bond

P15 Kit $1'.95
P35 Wired $34.95
e Cov",' ony 6 MHz bond in
UHf r<lnge of 380-520 MHz
e 20 d 8 gain e Low noite

De lul<" vhf mode l for app·
Iicotion. where spoce permi" .

P9 Kit
PM Wired

LP A 2 - 1 5 Kit S5 9.9 5

• ISW oul (li_) rx 2f1N (cl ost C) • Solid Stole
1/R Swi tchi"" • Model. fM f:M , 2M, or 220 M Hz

L PA 2 - -45 Kit S1 0 9 .95
• 4~ out (l ineo. ) M SON (cl.... C)
• Model. for 6M M 2M
LPA 8 - 45 Ki l S8 9. 9 5
frx 2M. 1r1 f1N in , 4'S'N out

RlO 6-channe l VHf Receiver Kil foo- 2M, 6M, 10t'0'I.,
220 MHz , or <;Om' 1 bond• . . . . • . . . . • • . S69 .95
O pliono l ,,101 filter for l OO d 8 0d j cha n 10.00

...,.. • : "t-r,li .
• , ~ L.. "j -" p.· I. ~ . "Jf..~ . •-. .. . ~

;,..~...
R90 UHF Rece iv..... Kit for ony 2 M Hz tegment of
380-S20MHz band •••• ••••• • • •• • • • • S89 .95

O P HO N E 716·663-925A . (An_ing
...-vice eve»inga ond .""kend, for 'fO'X con
venience. Penonol _vice 9-5 eo.tem l ime. )

O U I . cr.dit .. ord, c.o.d. , check, 1'1.0.

O Ad d S2.00 .hipping & hondling .

IN CANADA, ...nd to Comlec; 5605 Wel tluke Avel
Monl reol , Que HAW 2N3 o. phone 514-482-2640.
Add 38'l1(, to co".r duty , tox , one! ..chong. rgte •

"'mont Rd; Rodt.,ter, NY 14612 H16



-
aooaooooa

..11.1.11 ELECIm•••CI sa

Po O. Box 19442E Dallas, TX. 75219 (214)823-3240
........ f.••.•.••.•.

t TtL312 COMMON
: ANODE..,RE DOUT

I,,,
:
:
: .3" CHARACTER SIZE WITH
: PINOUT .65 6/3.00

HOUSE '

LM3900 QUAD
NORTON AMP

WE BOUGH T A LARGE
QU ANTITY Of THESE HOUSE
NUMBERED PARTS AT A
BAR GA IN P R I C E TH A T
ALLOWS us TO SELL THEM
AT A LOW. LOW 39C

MC3301P HOUSE "
4 OP AMPS IN ONE PACK...GE USES

SI NGLE SUPPLY, ( 4 to 28VOq

INTER"lALLY COMPENSATED. SIMILAR

TO loIC:WOl . BUT HIGI'i ER GA IN 49<:

MC1437P DUAL 709 OP AMP
I'llG H O PEN l O OP G AI N, LOW NO ISE. 14

P IN DIP 311 .00

... .. .......................

5/1 .00

FITS ';'.'
SHAFT WITH
SET SCREW

$3.00!

MJ900 - MJ1 000,i COMPLIMENTARY PNP. NPN DARLIN G_
: TON POWER TRA NSISTORS. 8 AMPS
• WE SUPPLY A SCHEMATIC TO BUILD A
: HIGH POWER (35W) LOW DISTORTION
• AUDIO A MP WITH O NLY ON E

:

: AD DIT IONAL T R A NSIST OR AND A
DOZEN INEXPENSIVE COMPONEN TS'

• TO-3 CASE STYLE BUY A PAIR FOR

i

SMAll SKIRTED BLACK
INSTRUMENT KNOB.

r t'~

IL-l OPTO ISOLATORS
BY LlTRONIX 6 PI'" DIP
S1 A"l QARO PINOUT L ED
TRANSISTOR COMBINA TION
50<
WHILE THE Y LA ST!

MPF131 N·CHANNEL
DUAL GATE MOSFET

.::::a:::. soc

DESIGNED FOR AMPLIFIER AND
MIXER APPliCATIONS TO 200
MHZ P1..ASTIC CASE UNITS
ARE HOUSE NUMBERED WI1l1
SPECS.

,.

2200 MFO . '6 voc
RAOIAL

3/1 .00
500 MFD @ 35VDC

5/1 .00 AAIAl

220 MFO . ;>5VOC

1/1 .00 "XI"l

, MFO @ :IOVOC
OISC CER"MIC

1 5/1 .00

CAPACITORS

_ ...... _ _ -...'_.e__.. _ .... _ .. . oc

FANTASTIC SOUND EFFECTS
CHIP

AVAILABLE ONLY FROM B ULLET!

THIS 28 PIN MARVEL CONTAINS A LOW
FREOUENCY OSCILLATOR. VCO. NOISE
OSCILLATOR, ONE SHOT. MIXER AND
ENVELOPE CONTROL , WITH 8 PAGE
MANUAl. 5 10 9VDC 3.95

POWER SUPPLY
""TEAS

I
'f<tilI . ~ .. ULTRAOONIC S( ,.DER RE CE IVER KIT us 02 .. ~

...... SKUO' ....' C , _ _ .,...... • _ .... _.. ... -.. - - .._---_ ..__._ _._--...-____'...._ ...,...,__ .. ' "' _.'~'AC,_~_ ... __.,... ' ''' D< ,-~__ .. ' , _-_._--_ ..._,,-
I """"',u. ~" LOU CA'" 21.110 I

INCANOESCENT PANEL
LAMP

lMI... 3'4" __ " "'. O'SvDC .
o-~ _ , _
"OTSU.....U$I 11._

~,.

1.25 EA.
10/10 .00

MC1469R POSITIVE VOLTAGE
REGULATOR

II " MP CO MPLETE SPECS " NO
APPLICATIONS SHOW HOW TO BUILD
FIXED OR VARIABLE POWER SUPPLIES
FR0'ol 3 TO 3OVOC DRIVE EXTERN"l
SERIES p,o.ss FOR CURRENT TO 20,....

WITH 11,.,.£R"""N ,.UT YOUR CHOICE
OF REO, GREEN, YEllOW, WHITE 12·
24\1OC 15¢

..........". .-. ....~c...-"." ..,'
-~_...

•• ••••

~
50e ,~.

6/1 .00
5/ 1.00
50'
8/1 .00
99<
69'
75'
69<
4/1 .00
3/1 .00

50'~!- ....;=...... -.;
311.00

-'~--._... _..
•••••....._..._-.~..

HOUSE . PNP POWER
ro-a

10ENTlC"L TO 2N3190 1 .00

1!1O WATTS
I!IO IICEO
10 AMPS

ALL COMPONENTS 10O"N

GUARANTEED

C A3011 WIDEBANO IF AM P wls pe<:s

2N3569 NPN EPOXY l W

7. 1 OP AMP 8 PIN DIP

m VOLTAGE REG 1. PIN DIP

MPS6530 NPN HOUSE ~

725 OP AM P LOW NOISE HOUSE ~

7815 15V1A REGULATOR HOUSE ~

LMJ.fOT- 12 12V 101. IIOLT. REG wlsp«:S

TCA430 QUAD OSCILLATOR 1/specs

2N4343 P CHANNEL J FET

2N6111 PNPMEOPWR40WTo-m

2N6028 PROGRAMMABLE UNIJUNC

TlON wlspecs
TRIAC 20011 801. UNMAR KED

lN4148 DIODES

III

LEADS AR E TA RNIS HED B U T
CLEAN UP EASILY THE BOSS SAYS
" DUMP ·E"' ~ SO CHECK TH IS
PRICE' _

50/1.00 _-az-

MK·03A CLOCK/TIMER KIT
F 2--4 hour l u'" , oro! .... to 2--4 IIc.". 0' • ...-
, on ttso _ WI of ".' l E0 _.. TOlOllv
·~ . 4ope ","" t .",...,..", 01 bel'" ''''''''....... Cloc:k "'"
...._ 01..", ."," 10 m;".." """""•. T",- ~ ,
~oId. oncl coun' ' "N"""'" Fu'l noiu oro! .......",.I...... 11_1 4VDC
l"O'ot,ion. 24 lieu' only. R.-... ... d """ teo.....
Of ...... con be """",, ..n ...mou, _ n<J <Ioc:k.. 28.95
,_. T_ io I _ !.Ql'!li otnKocyl _ "' ....
......y OPt...... _ """"""'lI """"""'", _
_""- _ no' ....'uclOd s..._ ,,_d types
w," Ii' ,n_ It_d .,.era" "',,"""..., c:aol

MINI GRANDFATHER CLOCH HIT
Comc>lo_ E. """a'• 0I__ h.,3".... ""' 3D·<Ooc~)

• lJn;quo l lD ponclUIum 39.95
• Tod< tock oound ""'_ po<t<lulum _
• l.,go 4 d,go ' .S·· lEO 'Ndou'
• All CM OS con" ,u,""",
• Com!>"''' ....,,,,,,,ic> ;n<:lud,"II " ....f"""", & 0P000i< ...

clr,lI." __ PC _do _ .. 4 .$ " A 6.~··

BEAUTIFUL SOLIO WALNUT
eu.'om.-loo_ ~,'.o- 9"- .... 19.95

-tJublir J}ofur!
THE PS· I~ HIGH CURRENT PO rfltER : rfltE WOULO LitlE TO GIVE (,UR
S UPPl Y KI T HAS BEEN SElLING : CUS TO MER S A C HA N CE TO
I'OIf 311.8& FOR OVER A YEAR- IN : PtJRCHASE THE KIT AT THIS PRICE
HCESS OF O NE THOUSAND KITS: BEFORE A SCHEDUL ED INCREASE
HAVE BEEN soco AT THIS PRICE, : TO .oJ.OD IN SfPTfM8f R...... ~. "............... . .

,
l
:
:42.95

• _ _ 200MV __ 1__ ,.10'"",
• F-.. eun.r., L...." "'lI
• SI>ot1 C;""',I PI.".,,*, \....~';.-.,
• T,,",m.1 $hu__ . . ,0<' '" ,-

Adlu"ablo CUrf.,,' l,,,, "ing "'"
l ... _ 1'!1i ,;ppl<o
1~....,. " .~ to 1 4 . ~V
All _ _ oed~ -.- dlo,.,. .......-Quol,,.,. pI.oo.... , _ --" PC -.:I

UI'SSHIPPI"IG
PAID·

OVERVOlTAGE PROTECTION KIT
6.95

POWER SUPPLY KIT
PS-14

* ADD S'!Ii FOR SHIPPING
... TX. RES. ADO S" STATE 5AlU TAX
.. ORDl RSOF S50. • OVER TAKE 10'!1i DISCOUfolT
* FOREIGN ORDERS 01.00 10'!li

12O'!Ii AIR.... Al l l U,S. FUNDS ONLY.

P.....;cleI choc> ;n..,...... ' Of vou' . , _ OClU'Pmon'. '- ,.-,-, .. _
T"p ,01'09" .. ~iU'tobl. ',om 3 '0 30 ,01 0.-01'- ,.-
......."y f;,.. a~ SCR _ """" ll>o ou tput '0 1"0"'"_"""*".~ bo .- on ....'........ _ _ . Di
_ ....~_ ...'" ttso PS·I l oro! PS 14. 01.11_"....
in_. Do._ _ pI.oo.... K _ .!~DVP· ll

"" I.. HOC.D.D.'S ~ _ _~
.. S( ND CliECK " .0 . OR CHARGE CARD NO
* P1'IONE ORDE RS ACCEPTED ON

VISA ANDMASn~CHA~GE O,.lY.

I.5V 11)..30 rna

A "'" EASY k " '" .4>Ie _ ....' ..... _
......., IO ...n . R•• ' I_
E...--__. G... I"" ........ oo ' .....
()per.... ',om ~- I1VOC., lIP to 1 _IUSO'lQ
12VOI;.8 ohm ."..k ), 0<.. I.... mou...-.d
-. I-. 1Old. A ll " ">elud ing PC _'"
_.,....... D~DE ~ WB---eil

2.50

LED'S JUMBO RED 5/.89o GREEN 4/.89

MEDIUI,l REO . 1 5 MINI:

="<~J GREEN .16 RED . 10

YELLOW .16

300



,.

03

TERMS: Orders 10 U.S. and Canada. add 5% 10 maximum 01 $10.00 per orcler
lor shipping. hand.ng and Insurance. To all other countries. add 10% ollotal or
der. Florida residenlSadd 4% stale lax. C.O.D, fee: $1 ,00. Personal Checks must
dear before merchandise is shipped

$299.95
$249.95

SPECIFICATIONS:
lime Base-TCXQ e o.t PPM GUARANTEED!
Frequency Range-tO Hz to 600 MHz
Aesotution-l Hz 10 60 MHz; 10 Hz 10 600 MHz
Decimal Point-AutomatiC
All IC's socketed (kits and factory-wired)
Display-8 digit LED
Gale TlfTles- l secood and 1110 second
Selectable Input Attenuation-Xl, Xl0 , Xl00
Input Connectors Type -eNC
Approximate Size-3'h x 71h "w x 6 'h "d
Approximate Weighl-2Y2 pounds
Cabinel-black anodized aluminum (.090" thickness)
Input Power-9-15 VOC, 115 VAG 50/60 Hz

or internal batteries
OPTO-8000.1 Factory Wired
OPTO-8000. 1K Kit

ACCESSORIES:
Battery-Pack Option-Internal Ni-Cad Batteries and charging unit

$19.95
Probes: P-100-oC Probe, may also be used with scope $13.95

P·101-l0-Pass Probe. very useful at audio frequencies
$16.95

P·102-High Impedence Probe. ideal general purpo se
usage $16.95

VHF RF Pick·Up Antenna-Rubber Duck w/ BNC #Ouck·4H $12 .50
Right Angle BNC adapter !IIRA-BNC $ 2.95

FC·SO - Opta-BOOO Conversion Kits:
Owners of Fe-SO counters with #PSl-6SO Prescaler can use
this kit to convert their units to the Opto-8000 style case. includ
ing most of the features.

FC·50 - Opto-8000 KIt $59.95
'FC-SO - Op!o-BOOOF Factory Update $99.95
FC-SO - Opto-8000.1 (w /TCXO) Kit $109.95

" Fe-SO - Opto-8000.1F Factory Update $149.95
" Units returned for factory update must be completely as
sembled and operational

This new instrument has taken a giant step in
front of the multitude of counters now available.
The Opto-BOOO.1 boasts a combination of fea
tures and specifications not found in units cost
ing several times its price. Accuracy of ± 0.1
PPM or better - Guaranteed - with a
factory-adjusted, sealed TCXO (Temperature
Compensated Xtal Oscillator). Even kits re
quire no adjustment for guaranteed accu
racy! Built-in, selectable-step attenuator, rug
ged and attractive, black anodized aluminum
case {.090" thick aluminum} with tilt bail. 50
Ohm and 1 Megohm inputs, both with amplifier
circuits for super sensitivity and both
diode/overload protected. Front panel in
cludes "Lead Zero Blanking Control" and a
gate period indicator LED. AC and DC
power cords with plugs included.

OPTOELECTRONICS. INC.
5821NE 14 Avenue
Ft. Lauderdale, FL 33334
Phones: (305) 771-2050 771 -2051
Phone orders accepted 6 days, until? p.m.

301
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10 FOR $1

PART # 640003

-
~~;,~~BRAND NEW!

4 FOR $5

O RIG. COST $16
These were used in MICRO-FILM ::
equipment. Perfect for experiments . ::

PLASTIC LENS
High Power . 3/4" Sq .
Perfect fo r experiments.

8 FOR $1 '

PRECISION OPTICS
31.5 POWER 1:2.8
THREADED MOUNT

$1 95
.8ch

SEE OPPOSITE PAGE FOR TEAMS

each

ea.

IMICROMINI-SIZE]

$1.59

BLACK A N ODIZED ALUM INUM.
DRILLED FOR O N E T O-3 C ASE .
HEAVY DUTY . PERFECT FOR L M 3 0 9 K OR POWER :::
TRA N SI STO R S .

$8.95

INDIVIOUAllY PACKED IN PLASTIC VIALS

Super prec isi on, or iginally used in Police
Radar. 0 - 1 MA Movement. Scale Reads 0
To 100. Originally cost $46.71 each. Very
Limited Stock.

WESTON
BIG-SCALE PANEL METER

BRAND NEW!!! $395
EACH

TO·3 HEATSINK

BRAND
NEW!

POWER SUPPLY TRANSFORMER #2
PRIMARY: 115 VAC 60HZ
SECONDARY #1 : 24 VAC AT 1.5 AMPS
SECONDARY #2: 20 VAC C.T. AT 1.5 AMPS

.. \

YOUR CHOICE

..

We bought a load from a very large manufacturer of COM . gear!
Please o rde r by part # .
#5009-011 : .7 TO 1.3 UH VARIABLE INDUCTOfi (CT)
#5006-008: 455 KHZ IF TRANSFORMER
#5015-009: 27 MHZ RF TRANSFORMER (C.T. PRI.)
#5015-007: 4.3 MHZ !F TRANSFORMER

6 FOR $1

I

$3 VALUE!

<ACH 3 FOR $2

GLASS BULB TYPE. SUPER SMALl. VECO #41 A72.8.2K OHMS AT
ROOM TEMP. VERY SENSITIVE.

' 4(;;,

75c

;:::== - - " - ==
MIRRORED SCALEI

NOTE: The 5009-011 Variable Inductor ca n also be used as a 10.7 MHZ I.F. by using a 240 PF CAPACITOR

.~~:::::::::::::::::t:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::,•• •••••••••••••••••••••••••••••••••••••• •••••••••••••••••• • •••••••• ••••• •••• •••••••••• ••••••••••••• •• ••••••••••• ••• ••• • •• • •••••••• ••• •• • • ••• • • • • • •••• • •• • • • • ••• •• ••• • •• • • •• •• •••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• °
0

• '. • • • • • • • • • • • • • •• •••••••• ••••••••••••••• •••• •••••••• ••••• •••••• • •••• ••• •••••••••••••••• . ... . .• • • • • •
:::::' LED READOUT BOARD ~ MYLAR CAPS "::::
::::;:,--:;==, Mig. by xerox. Has two $1 59 D IPPED. RADIAL LEADS :::'
••••. . OPCOA SLA· ' common EACH MFD 250 WVD C ..•.
I::::: anode, .33 Inch Readouts . .1 :::
:::::: Also has 2 • 7447 drivers and 2-1 4 pin 10% T OLERANCE
•••••. W.W. sockets plus 2 small lamps. Used in
...... NEWI•••••. word processors. •••....--
••••••••••••••••••••••••••••••••••••••••••••••••••••••......
••••••••••••••••••••••••••.... -.:::::<O::====--~ ~:-__~::::=-__ .••....- - -------- .••••••......
••••••••••••••••••••••••••••••••••••••••••............••••••••••••......
••••••......••••••••••••••••••

...... ~~~~~~~~~-=::~:: ~~~:;:~:::~ ..••••••••••••••••••...... _--
••••••••••••••••••••••••••••••••••••••••••••••••......
••••••••••••

I:::::-7i~~~~~=~:~~~::J......
:••........••••••••••••••••••••••••:•.........••••••••••••••••• • I
...... I••.... :••.... "...... ""'-

••••••......
••••••............
•••••. --, .-... --............. CiC......."'..:O'-.,iiiii.......- --•••••••••••••......••••••............••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••......
••••••••••••••••••••••••
::::; Digital Research Corporation°
:::~:.:. IOF TEXASf

••• •'. P. O. BOX 401247· GAR LAND . TE XAS 75040. (214) 271 ·2461 .-...~ : ; . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . .. . . . . ... .. . . . . . . . ... . . . . ~.• . . ... .... .... .... ... .. ..... .. .... ... .. .. ... .. .... .. ..... .. ..... .... ... ... .. ; .;;;;;;;;;;;;....: .•• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..................................•.....................................................-
.......................................................................................l



$8.95

WAS S69.9S

6 FOR $5

SP O T By RA YT H E O N
MADE IN USA' WITH HOWR

2 KITS FOR $279

NOT "SSOCI..TEO WITH DIGIT"L
l'IESEAI'lOi OF CAl.. IFOI'lNIA. THE
SUP9UEI'lS OF CPM SOFTW"l'IE.

PRICE CUT!

8 FOR $129

EACH

9911:

Our 2108's (450 NS) I re
when purchased with IbOft . i t

Fully Auembled 8< Burned In
$179.00

Btank PC 80IIrd wI Documentation
$29.95

Low Profile Socket Set ••• •• 13.50
Support lC's (TTl & R89-'latonj

$9.75
Bypass CAP's (Disc & Tantalums)

$4.50

1$ 5 7 .5 0 kit I
SPECIAL OfF[R:

SALEI New' REAL TIME
lN4148 DIODES. SILICON Compul~r Cloctl Chip

Same as lN914. New. N.S. MM5 31 3 . Fen ... . . .
lactory pr ime. Full Leads B O T H 7 Mllment and

100 FOR $2 BC D o ut puts. 2 8 Pin
1000 FOR $17.50 D IP . $4.t5 with O.ta

MICRO·MINI TOGGLE SWITCH

EACH

TEAMS; Add 30C postage. we pay balance. Orders under
SIS add 7SC l'Iandllng. No COD. We accept V'sa . Maslef
cl'l.rge. and American E_p.e5s cards, Tex Res.add 5'!1t Tax.
ForeIgn orders (excepl Canada) add 2O"Jlo P & H. 90 Day
Money Bilek Guarantee on all Ilem,

FULL WAVE BRIDGE
4 AMP. 200 PIV.

69C 10 FOR $5.75

Z·80 PROGRAMMING MANUAL
By MOSTEK. or ZI LOG, T he most detailed explan ation
ever on the working or tne Z-80 CPU CHIPS, At least one
full page o n each of the 158 Z-80 msteucnons. A MUST
reference manual for any user of the Z -80. 300 pages. Just

off the press, $12.95
.... AIO0 8A

8I1 A'-IO '-lEW'

~5.75 ea.
PRICE CUT

450 NSf 2708 EPROMS
N ow full speed ! Prime new un i ts from a m ajor U .S. Mfg . 450 N .S.
A ccess time. 1K ll, 8 . Eq uiv . to 4 ·1702 A 's in one package .

"0''-'• ' 0U!l ...-l ~ ".<; ~ , ' D",_. '5· ,, _R••' " """'.,
• ,. _ a",f'U'

• >II 001 """ , "'"
• u .. -...' ..."" COOO' ......
• ...- R • __ ,"""",, ' OIl

• ..u p.~ " ... ""• OOR,C' " D"'WI "OW "' ,,• C< ,.." .." ~ ,,... , D. T.

\~ A '-I U f A C TU II £ 1I S CLOSEOUT'

BK LOW POWER RAM KIT-!514S.00

4 FOR $2.50

r.;;;;;.,
~

solder
Gold

".t ,,,_ S''';I
COMPARE AT UP TO TWICE

QUR PRICEl

solde,
pl. ted

ALARM CLOCK CHIP
N S MM 5375AA, SIX Digits

With lull Data N~wl

52.49 each

10 for $3.95

OPCOA LEO READOUT
SLA·1 . Co m mon A node .
.33 inch character size.
The original h igh ef f iciency
LEO d isp lay . 75c ea.

(450 NS) USES 21L02 RAM'SI

PUln cT ' 011 ust:
WITH A n " EIlASI!L

III Idd res:s . nd

d. l. unes buf·

IMAGINE HAYING 16K OF SOFlWARE ON LINE AT All TIME!
S·IOO IImsai/Altairl Buss Campatille!

I

3 FOR $1

KIT FEATlllES:
1. Doub," silMd PC 8011rd with

mllIk Ind silk K I'I1I1 Il yout.
pllbd tontlet fi nlll 'l.

!.' All sothb indudld.
Fully buftttid on
dill linn.,

4. Phantom is ;Umpe, sellClIb'- t o
pin 61.

S. FOUR 1805 re~lltors .re provided
on A,d.

" OTOROLA OU" D o P · ....P
Me 3<101 PIN FOR PIN SUB

FOR POPUL..R LM 3llOO

KIT FEATURES:
1. Double sided PC bllilld Wl lh

mllik . nd $ilk Kleen .nd fOld
t unUCl flOgeU.

2. ~ff.Uble w.iI 5UII!li .
3. All .dd.eu lin l!li &

feled!
4. All s.oc:keu inc:luded.
5. On ca.d ,egu"10'l.
KIT INCLUDE S All PARTS AND
SOCK ETS (Utepl 21G8·sl. Add S25. fo,
_ bled . nd Il!liwd.

ASSE" . U D! ..a T A KIT!

MOTOROLA 7805R VOLTAGE REGULATOR
Same as st andard 7805 except 750 MA output.
T O - 220 . 5VDC output.
44c each or

Research Corporation
(OF TE XAS I

P. O . BOX 401247· GARLAND. TEXAS 75040-(214 ) 271 ·2461

SALE! 16K DYNAMIC RAM CHIP
16K X 1 Bi ts. 16 Pin Package. Same as MOSTEK 411 6-4. 250 NS access . 410 NS
cycle t ime. Our best price yet for this state of the art RAM. 32K and 64K RAM
boards using this chi p are readi ly avai lable. These are new. fully guaranteed
devices by a major mfg .

VERY LIMITED STOCK!

NATIONAL S EMICO NDUCTOR

JUMBO CLOCK MODULE

-;'fl/g: 5695-

Digital

4K ST A TIC RAM'S
2 114. The new industry
standard. Arranged as 1K
ll,4 . Equ ivalent to 4 -21
L02 's in 1 package! 1B
pin D IP . 2 ch ips give 1Kx8.

2/519 8 FOR 69.95
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16K E-PROM CARD::::
•••••
•••••
•••••
•••••
•••••
•••••
•••••••••••••••
•••••
•••••....•,....•'....•,..........•,
•• •••1····.4····.1
•••••1
••••••....•.....•.....•,....•,....•.
••••••..........•.....•:
•••••

:::::1'.....
••••••••••
•••••.....
•••••
•••••
••••••••••
•••••...............
•••••.....
•••••..........
•••••••••••••••••.....•
••••••
••••••......
••••••••••••••••••......••••••••••••••••••••••••••••••••••••••••••••••••......
••••••••••••.....•
••••••••••••••••••••••••••••••......••••••....••.....•••••••..•-:.....
:::::1••••••••••.....:.....
••••••••••••............••••••.....•..···1.....
•••••••••••••••••.........••:
•••••......••••••••••••••••••
••••••••••••::...•.'...

'" - - ; .; .. ; .; ;. ;: ; ~ ....•••." .... . ... .............. . . .. ... .. .. .. .. . ... . .. ........... . ..... .... .. .. ............. .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • •..•..••...•.•••..••••..•......•.....•.....•...•••.•..•.•....••••......•.•.•.•.•••.: •. ::::::::::..'N••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •.......................................................................................



G4
SIll GODBOUT ELECTRONICS

BQ( 2355. a-.Kl At-I) AR~T, CA liI4614

Hand les 12A peaks with 50% duty cycle. Ideal l or powering
automotive tape players, 12V televis ions, car CB rigs, and sim ilar
devices in the home. Features O.05V regulation, adjustable ou tput
11·14V, crowbar overvollage protection, short proteclion, current
Iimiling, custom wound transformer, and easy assembly. less
case and hardware.

TERMS, Md $I '0 or<MrS uode<" SIS: Cal '.1 add . ... , Please alia.. up to 5%
tor shipping; IIxCllSll lefunded. COO O«Ie'l accepted with street address lor
UPS, FOI VISA~ IMa,lercharge- orders ~$ 15 min) call our 2. no", order dnk
., C.15) !>IHM31.

12 V &".4 S07?'LY~IT

·Ri"'~;;s7s~··1
fl2NRFl 2 GHz power transisto r. Pd max 3.5W, Pout minim um I:

1.OW. Pin 310 mW, elliclency 30%. Similar to RCA 2N5470. $4 .115 ••
ff2NRF2 2 GHz power transistor. Pd max 8.TW, Pout min 2.5W,

Pin 300 mW, elhciency 33%. Similar to RCA TA8407. $5 .115
112NRF3 2 GHz power transistor. Pd max 21W, Pout min 5.5W, I

Pin 1.25W. erticlency 33%. Similar to RCA 2N6269. $6,95 •
11 2NRF4 20 Hz power transistor. Pd mall 29W. Poul min 7.5W:J

Pin 1.5W, efficiency 33%. Factory selected prime 2N6269. $1,115. .

·m,4iO~·3··aO·cK-···.,
A'}(Il)(ltE. ;1'.,cO! 5

••I
I
I
I
I
I
!•I

Finally ... here Is a clock th at Is simple to build, good looking, I:
and at our price. Inexpensive. Need s only 12V DC and 3 ume- •
selting switches for operation in boat, t ruck, van, car, or home. Ex· •
cellent as a gift Item for non-electronically oriented friends who'd •
li ke a d igital timepiece in their vehicle. •

Feat ures 4 digit, 0.3" green flourescent display with blinking •
colon. When wired In car, display tu rns off whe n ignit ion Is off. sc. I:
curate to :i: 'k second per day thanks to bullt-ln cryetet timebeee. •

If you've been looking for a beautiful clock that won't set you •
back a 101of money, here you go. I:

Want to save more? Order 3 kits for $46. .J. .

$44.50 plus shippi ng

(Assm $48 5, esc $605) Our l op of the line, full feature
memory draws under 2000 mA current. Configured as lwo 4K and
two 8K blocks, with independent wrile protect lor each block; use
With or Without phantom lines; and has provisions for two unused
qualif iers.

24K ECONOR~~YI.I ~ $445 unkit

(Assm $314. CSC $414) Current under 2000 mA; manual
write protect for 4K blocks: use with or without phantom line. Ell '
cenent where you need a big chunk 01 cost-ettecnve memory.

16K ECONORA.~.IY~ . $279 unkit

We introduced our TR5-80 Conv.... 1on Kit so Ihat anybody could
upgrade their 4K machine to a 16K machine. But apparently, that's
nol all our kit can do (which might explain why It's selling so well).
One user wro te to say thai our conversion chip set not only works
In the mainframe, but also works with the memory expansion
module offered by Radio Shack .•• and that he Is currently running
32K 01 memory in his TRS-80. Some dealers have also menllone<!
using these chips to expand APPLEs.

No matler what you use It lor , OUf conversion kit comes wit h
eight uPD416 16K RAMs. DIP shunts, and lull instructions. W.
blIc:k up our parts wllh I 1 , ur w.rr.nty.

IF gPO Si1!4K~S-~o

7k"N' ;fEAJ)~HS ...

Single kit price 18 $190, or take advantage 01 our
" Memory Expansion Special" : 3 kits tor $540.

~•••••••••••••••••••••••••••••••••••
• /F !fOG 1?c! 11m COdiJIfJ7UJ
5 '1'1I1,S IS '#c7J£,sr"MKr ~
! ~F -o«.41>• • •
I• Econorem" memories are known throughout the Induslry for

I relia bility an d t he ability to mate with all 5· 100 buss
mainframes .. . and they' re the boards to use In your computer.

• We cner fully stanc deslQn, full buffering, high speed/low power••1. parts, IntelUgent n echamcet design, and an enviable repulation
for quality.

Fo llowing are ou r IwO latest boards. These are available in 3
forms: unkll (wi th soc kets and bypass caps pre-scrdered In ptacej,

• . nembled .nd lelled, and qu.llfled under the Certif ied SystemsI Components pro'llr.rn . CSC boards are assembled , tested ,
• guaranteed to run at .. MHz, burned In for 200 hours, and serial

\,,;

umbered. We exchange (not repair) the board if failure occurs
within one year of Invoice dale......... .. .•••••••••••••••••••••••••••••••••••••••••••••••••••••••
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"
lN914
l N4005
1N4007
lN414.8
lN47:!3
lN753A
1N758A
lN759A
l N5243
1N5244B
1N5245B

D10DES/ZENERS
l00v lOrnA .05
600v lA .08

l 000v lA .15
75v l OrnA .05
5.h 1 W Zener .25
6.2v 5(X) mW Zener .25
l Ov " .25
12v .. .25
13v .. .25
14v .. .25
l 5v .. .25

SOCKETS/BRIDGES
a-pin pcb .20 ww

14-pin pcb .20 ww
ta-orn pcb .20 ww
1B-pin pcb .25 ww
22 ·pin pcb .35 ww
24-pin pcb .35 ww
28-pin pcb .45 ww
4Q-pin pcb .50 ww

Mo lex pins .0 1 To-3 Sockets
2 Amp Bridge lOO-prv

25 Amp Bridge :zoo.prv

.35

.40

.40

.75

.95

.95
1.25
1.25
.25
.95

1.95

TRANSISTORS, LE OS, etc.
2N2222 NPN (2N2222 Plastic .10)
2N2907 PNP
2N3906 PNP (Plllstie· Unmarklld)
2N3904 NPN (Plllltie· Unmllrked )
2NJOS4 NPN
2N3055 NPN 15A 60Y
Tl P125 PNP DlIrlington
LED Grn", Red, Cillar, Yallow
D. L.747 7 seg 5/8" High COm-anod ll
MANn 7 seg eom-anode IRed)
MAN3610 7 seg co m-anode IOrange)
MAN82A 7 Sll9 com-anodll (Yllilowl
MAN74A 7 SOIlCOm-QIthl)dll (RlIdl
FND359 7 SOil eo<TKatt\oda (RlIdl

.15

.15

.".".3'
.50
.35
.15

1.95
1.25
1.25
1.25
'-50
1.25

9000 SERIES
9301 .85 95H03 1.10
9309 .35 9601 .20
9322 .65 , 9602 .45

",.
'"201l

SPECIAL
DISCOUNTS

Total Order Ded Ut

$35 - $99
$100 · $300
$301 · $1000

l M723 .40
l M725N 2.50
lM 739 1.50
lM741 (8·141.25
lM747 1.10
LM 1307 1,25
lM 1458 .65
LM3900 .50
l M75451 .65
NE555 .35
NE556 .85
NE565 .95
NE566 1.25
NE567 .95

74 LSOO .20
74L501 .20
74 lS02 .20
74lS04 .20
74l505 .25
74l SOB .25
74LS09 .25
74 lS10 .25
74LS1 1 .25
74lS20 ,20
74LS21 .25
74lS22 ,25
74LS32 ,25
74LS37 .25
74LS38 ,35
74lS40 .30
741542 ,65
741551 ,35
74LS74 .35
74l S86 ,35
74L59Q ,55
74LS93 ,55
7415107 .40
74 lS123 1.00
74lS151 .75
74 lS153 .75
74lS157 .75
74 lS164 1.00
7415193 .95
74 lS367 .75
74 LS368 .65

745133 .40
745140 .55
745151 .30
745153 .35
745157 .75
745158 .30
745194 1.05
74S257 (8123) 1.05

19

.35

.75

.55

.9 5

.25

.20

.25

.30

.20

.35

.45
1.95
.45
.65
.45
.40
.45
.55
.55
.8 5

.35

.35

.25

.25

.35

.35

.35

.35

.25

.20

.20

.25
.15
.35
.60
.65

74H72
74H101
74H103
74H106

74LOO
74102
74L03
74 L04
74L10
74 L20
74130
74147
74151
74 L55
74L72
74173
74L74
74L75
74 L93
74L123

74500
74502
74503
74504
74505
74508
74510
74511
74520
74540
74550
74551
74564
74574
745112
745114

.35

.50

.50

.15

.20

.20

.20

.35

.35

.25
.45
.25
.25
.40
.20
.25
.25
.25
.1 5
.25
.20

T L 
.85
.55

2.25
.75

1.25
.95
.75
.85
.9 5
.9 5
.9 5
.9 5

1.45
1.00
.75

75108A
75491
75492

- T
74176
74180
74181
74182
74190
74191
74 192
74193
74194
74195
74 196
74197
74198
74221
74367

74HOO
74H01
74 H04
74H05
74HOB
74H10
74Hll
74H15
74 H20
74H21
74H22
74H30
74H40
74H50
74 H51
74H52
74H53J
14H55

L1NEARS, REGULATORS, etc.
LM320T5 1.65 l M340K15 1.25
l M320T12 1.65 l M340K1 8 1.25
lM320T15 1.65 l M340K24 1.25
l M324N 1.25 78105 .75
l M339 .75 78 L12 .75
7805 (340T5) .95 78 L15 .75
l M340T12 .95 78M05 .75
l M340T15 .95 l M373 2.95
l M340T1a .95 LM380(ll-lHIN j.95
lM 340T24 ,95 LM709 ( II, 14 PINj.25
LM340K12 1.25 LM711 .45

.25

.30

.35

.40

.55

.75

.75

.55

.25
1.05
.45
.70
.45
.35
.75
.60
.80

1.1 5
.25
.35
.55
.35
.45
.35
.75
.90
.85
.65
.75
.95
.70
.65
.55
.85
.60

1.1 0
1.25
.80

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
749 1
7492
7493
7494
7495
7496
74100
74107
74121
74122
74123
74125
74126
74132
74141
74150
74151
74153
74154
74156
74157
74161
74163
74164
74165
74166
74175

7889 Clairemont Mesa Boulevard, San Diego, California 92111
(7141 278-4394 (Calif. Res.)

All orders shipped prepaid No minimum
Open accou nts invited COD o rders accepted

.10

.15

.15

.15

.10

.25

.25

.55

.15

.15

.15

.25

.25

.25

.75

.25

.40

.15

.25

.25

.15

.20

.20

.20

.20
1.15
.45
.45
.45
.65
.70
.70
.50
.25
.25
.20
.25
.40
.45
.40

INTEGRATED CIRCUITS UNLIMITED

MCT2 .95
8038 3.95
LM 201 .75
LM 301 .45
LM308 (MIni, .95
LM 309H .65
LM 309K(3. 0K-5185
LM310 .85
LM311DIMlnl, .75
LM318 (Mini) 1.75
LM 320KSl7905)1 .65
LM320K12 1.65

Discounts available at O EM Quantities California Residents add 6% Sales Tax
Alll e 's Prime/Guaranteed . All orders shipped same day received .

24 Hour Toll Free Phone 1·800-854-2211 American Express I BankAmericard I Visa I MasterCharge

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
74 16
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
74 50
7451
7453
7454
7460
7470
7472

.15

.15

.20
3.95

.95

.20

.75

.35

.35

.20

.20

.40

.75

.75

.35

.75

.75

.35

.85

.75

.75

.20

.75

.20
1.95
.35
.75
.35

1.50
2.45

.75

.75

.69

.65

.50

.65
1.25
.45
.45
.55
.25
.25
.30
.30

14.50
4.85

.95
1.90

B.95
~95

MICRO'S, RAMS, CPU'S,
E·PROMS
3.00 8214 8.95
4.50 8224 3.25
3.00 B228 6.00
150 8251 8.50
1.45 8255 850
1.75 BT13 1.50
9.50 8T23 1.50
1 95 8T24 2.00
9.95 8T97 1.00

21078·4 4.95
2708 9.50
Z80 PIO 8.50

CMOS
4000
4001
4002
4004
4006
4007
4008
4009
4010
4011
401 2
4013
4014
401 5
401 6
40 17
4018
401 9
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066

4069/74 C04
4071
4081
4082

Me 14409
Me 14419

4 511
74C1S1

8080
821 2

7451 88
1702A
MM5314
MM S316
2102-1
2102L·l
2114
TRI602B
TMS40«-
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CALL US WITH YOUR REQUIREMENTS

AS.

ASSOCIATED RADIO 913.381.5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

AMERICA'S #1 Real Amateur Radio Store

TRADE SELL BUY
SEND $1.00 FOR OUR CURRENT CATALOG OF
NEW AND RECONDITIONED EQUIPMENT.

308

.:Jf:ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,
SEND A SELF ADDRESSED STAMPED ENVELOPE.





URPLUS PHONE' 13051887-8228
7294 N.W. 54 STREET

LECTRONICS
TWX : 810-848·6085

MIAMI, FLORIDA 33166

ORP.
WHOLESALE - RETAil

543

RADIO TRANSMITTER
- NORTH ELECTRIC TRANSFORMER - KESTER #44-S0LDER

2470-9024 63/37 Alloy
Ty pe T·2OIARG-S 117 V 50160 Hz-Multiple windings wil l produce: .032 diameter.5.3 to 7 Me or 4-5.3 Me + 24 V dc-50 Amp
Brand new- Never used- + 12 V dc- l00 Am p - 5Ib. Spools Onl y-
Tubes alone are worth the price - 12 V dc - SO Amp $6.00 per lb.

$2·4.95 Other vo ltages can be obtained, complete
12 Vdc SIRENSwith specification s heets - limi ted oty.only 30 left less cover

$49.95 $49.95 Very Lou d $8.95

TEXAS INSTRUMENT KEYBOARD CERAMIC PRECISION CAPS-ERIE
SURPRISE PACKAGE Has 3 sl ide 47 pF-l00 V-Resist ors, Caps, Semis, Po l s, $ 1.95 ea., - - switches-28 220pF-l00V $.10ea.- -Relays, etc. We guaranlee it 10 be 5 for

I "i -I~ l - different keys- 470 pF-l00 V
$25.00 worth of material. Every $8.00 key pad s reo 5OOpF-100V 15for$1 .00. "I~package is different. 10 tor • .- movable by 560p F-l00 V

• • • ,
$5.00 $13.95 - or - removing 4 l 000 pF- l 00 V 50 for $3.25- - .

screws. 2000 pF-l00 V

White Porcelain SIGNAL DIODE POWER MATCH CONVERTER
lN414l1 STANCORTRANSFORMEREgg Insulator S 5.00 pel' hUndred Pearce-Simpson

#p·8180B-117 V in-, 'It " x t " ~ ea $25.00 per thooaand - Max l oad s 30 Watts
3 lor $1 .25 Of , 1510. $1 ,00 converts: for posi tive 25.2 V ct at 1 Amp

WIRE WOUND 6 to 12 Vdc } or negative $3.00 ea.,
Neon Panel Light RESISTORS 6 to 18 Vdc ground systems 2 for $5.00

110 Vac Amber, wI bu ilt In resis tor .1 0 hm- 5 W 12 to 24 Vdc 3'12" x 3 '11 " )( 2" 3 for $6.50
& wire lead s-3 for $1.50 .10 0 hm- l 0 W $7.95

@ 15~ each

PANEL METERS MUFfiN FANS

2 '1. " x 2 '1_ " also 2'/.")( 3" New Dry Nickel-Cadmium Ballery 3 Blades, 110 Vac, 4 '1. " sq .
Removed from equipment-

10·0·10 do Amp, } $4.00 ea 2% " X 2 3,4 " X 8 3;' '' Excellent condil ion- $4.95
()..20 de Volts General Electric

25-0-25 de Valls 2 for
12.0 Volts dc @ 4.0 Amp hrs. "New" Mutfin Fans()'25 dc Volts $7.00

0-50 ac Vol ts $19.95 while they last. 3 Blades-110 Vac. 4 1/ . " sq.

.Shunt Requ ired- $9.95

POWER SUPPLY HOO K·UP WIRE TRIMMER CAPS
Size 20 or 22-

POLYFOAM COAX-SOR
110 AC to 12 VDC Equal to RG174 Small enough 10 fit

various colors -550 mA 23 Watts $4.95/100' in you r watch -
no color select ion 3.5 to 20 pF

3V2 "w X 4"h x 6% "d
so lid

Low Loss 5to30pF

Polyfoam 7to40pF

$9.95 $6.00/1000'
Coax Cable $.75 ea. , 2lor $1.25

$10.00/2000' 5 for $3.00

Heavy Duty Instrument Case
Grey vinyl over wood - Ins ide a lso

E2000 Memory
JOY STICK

lined wI vinyl & foam padding. Flip.
New Boxer Fanstop wi handle and keylock wI ke y. 52 x 52 For TV games and hi f i

inskle dem. 4"""0 x e'I, 'w x 1U·H
200 WD 5 Blades 110V ac wi th four, lOOK pots

$25.00 va lue-$9.95 4'4 "-$11 .95 2 3;" " X 2 3;" " X 1"12 DG $4.95
Varo Bridge Rect if ier with 1" handle-$3.95

10 amps. 220 Vdc-$l.50

SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS
CompUI.' crs Trim..... r C.p MASSA R.I.y_P & B . ....m St.ncOl0,..,. C.PI'

1000 ml-SO V
DI P Swllc,," .....colEI......co Un,uonlc 4 POT_ 110 VdI; Trimpol T,.",'~

10.000 ml-20 V 8 ~1I01l "''''' Tr.nllducef 6050 ()fwn coil """--'-"""/ w....,
8200 m'-25 V $1.25 ea.. 2to20pF 31or.co kHz 10 Amp conlacts 200 Ohm Slep dow~lsol.tiOll

30.000 mt_15 V 2 tor $2,00 $ 60 ea, $1,50 ea. $1.50 llil.• $1,50 ea.. t11Vpal·1 2V6,5Amp.

21.000 mr-25 v
5 for $2,50. 2 for $2.50. 2 fo r $2.15. 2 lor $2.50. A wlcord & receptacle

S250e.
151o' $5.00 5 lor $5,00 3 tOl 1325 5 101 $6.15 $5.95

All m.,."al gu.r.nr_ • II lor .11, re.uon)'Ou.,. lIo/""$I<ed. OU' prod<JCl. may 0. rerum«J W" " III 10a.,s ,(X. lull ,.Iulld r,.u .",ppi"'J~ P/fI••••dd s:
TERM5: for $ftipp'ng IIna ftllna/ing on 1111 o,aers. Ada,r,olllli 5% cll.rgll for sftipplIIglIlI, " "m o~", 5 ibJ . COO·. IICCIII"1Id 10 ' ora",. l o rll ling S50.00 or m~. AI/ ordllr.

sft ipplld UPS unlllss o",,,, ..isll spllc ifi"d. florida ,esiallnts p i"lISlI aaa 4 '/0 $/Iln lU. Millimum o,d", $15.00

EOUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES
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GET YOUR

RADIO AMATEUR

•
I

$16 .45

$15.45

$1.50

$1.50

Save $1 .50 order both send $30.40

• Int~bontI' Radio ,,",a teu. Pre!,u..'
• RadIo " ""' leu. Prell~es by Coun","'
• .... .R RL. Pflooet,c Alpha bet'
• Grllll i CirCle Bearings and Charts'
• 'n'",natlOn.' ~aH and "r SillNlls'
• WOfICI Stllndafd Ti.... O\IIn.'
• Inl&mal,onal PoI'al Inlor....loon'

• World Prel,x Map'
• F.e .C. Exam mal ,o r'l Points!
• Wiler. 10 Buy'
• Te leg ra phe.,- Abb........loons '
• OK OperatIng Code'
• AAAL COunlnes List '
• AI Your ServIce - ........teu. RadIO Dealers!

• QSL Ma nagers Aro und Ihlt World '
• w orld Wide aSL B",.aus'
• O&nsUI O. Radio "''''''leul"l 01' t l'le WQtId ,

• Telegfaptl Codes'
• AMSAT - Oscar Users O...,cIOfY'
• Slow SCAn Tele",s ,on Directory!
• RecIprocal licenses'
• t-Ia",aii Inc luded '

• MII n.,. Otfle1' F...uu....•

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information.

$ 13.95

$14.95u . S . CALLBOOK

D FOREIGN CALLBOOK

~-------------------o
o
o

!

CALLBOOKS

~~

PLUS SHIPPI N G

$14.95

$13.95

The U.S. Callbaok has over
350,000 W & K listings. It lists
calls, license classes. names
and addresses plus the many
valuable back-up charts and

references you come to expect
from the Callbaok.

Specialize in DX? Then you're
looking for the Foreign Callbook
with over 280,000 calls, names and
addresses of radio amateurs out
side the USA plus many valuable,
additional features of interest to
the OX'r.

PLU• • HIPPIN G

See your favori te electronics
dealer or write di rect for free
ca talog to the publisher.

Ill ino is reside nn only odd 5% 501e$ loII ----- -

__ _ _ _ _ _ _ _ _ _ _ '0.." _N_. '-
A6d ' . .. . _

S~ature _

Ci l~ _

Te..'"SU IC Zil' EIIO:I-d _

o Mastu Cb..arll~ Intuban" # _
Expiration date _

Charlie: O Oa n k A m ericard
C....d it card #' _

I
o
o,

AADIO.llollTEUIl Ilb kca 00 ,.e
~' oept. B 925 Shtrwood Drift
..,. l.ke Sluff, Il l. 60044

R1
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Take Commandof220 MHz!

',--------------------------------------------------
:::::::..:.•..:. 'I' Engineering Specialties YES, I ....ould hke to purch~ /I Syn!h~oder for my 220 radio ),

EncJo..,d plea,., find my $129,95 (PrIai includO!'S postage and hanclJinsl .
I P O . BOX 2233 California ,{'SIde i'll' add 6% sales lax . I
I 1247 COMMERCIAL AVENUE S I'ndowd. 0 CMck 0 Money OI'dn I
I OXNARD. CA 93030 P1...~ chilJ9<! my 0 M~r Charge 0 BankArTK'Ticard I

7310 (8051 486-0817 Credit cerd ., II lntO"fbank • I
, 0 I'LL BIT'-! Please send mOle Info. EllpirahOn dere II
I 0 I'M HO< «erx PIorase RUSH my 5ynlhacodo?, Signature f

I NatM Call I
I Add r",!oS I
I ~ City State Zip , • I i •

\ ~,--------------------------------------------------
E12

312



0 - 0 --0

BlKDKI--_ ----''' ' ' _.--_.._-_.-THE fUTURE NOW ~

FM2015R

NEW!
... _a_·c..olru_ .. '" __ ...~ .. _ ..". _ _
' 40 . . .. . ,"HH f O__ ~UI ....R. ·C... •

• s .. " , c _· l 000C_".." o.__ ~ ..". 10 ",·400
lO ItOO c , •• CH IC ' o..v Wl T" SC ,..O •
" u.T1~ ' ..IGU Cv o."n, . UIC' ..O..te; ..uTO ' U" '''O ."' S..,'
.....0 "IClrvl 'u n_l'Ou '000. OSC" .'OfI . "" .
OI$C ' ..UOOO..Uli.. · . S _·u ',_. .h_
i , . " POU: . ...11". MOl'OCJI.1fHIC CIIv.'........n" ....0
........ooo..nc "'''IO''.Clrvl'' '''000' ...0 . COM _.. ~__ C.. __ .. c. _

_ " ."V""'ICI
IN' ..OOU<:'O .. V

~..
$449.95$1 4.50

9.95
ea 3.95

THE LUNCH
COUNTER

Build a 600 MHz 6 Digit Frequency
Counter. We supply 3 PC Boards, Silk
SCreened Front Panel and complete
Inst ruct ions Only $14.95

Chips used in Counter
11 C90 Prescarer
74C925
F9368 (2 used)

OVERVOLT 12
Cro w Bar ci rcul i pro tec ts
Transcei vers & Tape Decks f rom
runaway power supply vol tage that
can zap expensive components. OV
12 causes fuse in Power Supply to
blow if vonaqe exceeds preset level
(16 Vol ts). Rated at 25
Amperes. $ 7.95
Model OV5. Protect s 5 von circui ts.
Triggers at 7.5 Volts $ 7.95
Other units available at 3.3 to 100 Trig
gerVoltages $10.95ea

ALDELCO KITS

ONLY 549.95MODel ALD S·W

Fealures:

12 01' 2" Hour Opefa1ion on ..11Ief clock

Each Clock sepa.a l el y eonlroll«!

Freeze featu.e l or l ime sel

Easy asaemDly lor Clock and cet nnet

DUAL DIGITAL 12J24 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CABINET

$12.35
560
...0

'"5.'"

'"• .75
'60

10.25

'"5.60
B.4S

10.95
12.30
18.30
' .50
'50

10.35
25.00

RF DEVICES
2"12878 18W 200 M HZ T060
2"13375 3.OW 400 M Hz T060
2N3553 2.5W 175 "1Hz T039
2"1 3866 1.OW 400 MHz T039
2N3926 7.OW 175 "1Hz T060
2"1«27 I .OW 175 MHz T039
2N55ll9 3,OW 175 MHz MT71
2"15590 l OW 175 M Hz MH 2
2"15591 25W 175 M HZ MT12
2"15913 1.75W 175MHzT039
2N8080 . ,OW 17!> MHz MT12
2"16081 15W 115 MHz: MT12
2"18082 2!>W 175 MHz MT12
2N6083:»W 17!> MHz MT12
2N(1)(!.4 4()W 115 MHz MT72
2N6Q9.4 • .OW 175 MHz Xl06 PNP
2"16095 15W 175 MHz XI06 PNP
2"16096 'JIYW 175 M Hz XI06 PNP
2"16091 4()W 175 MHz Xt 08 PNP

•

ALD1158

Hard to find replacement 1o.
VHF Mobi le & Mar ine UN.
Suc:c_fully ullOCl In St....
dard and OIlier VHF Rig, .
Rated 12 WillS II 200 MHl
12.5 Volts wllh 5.3 DB Gain.
Heal Sink stud (8132) isolated
from leads. Onl)' $12.30

...80
.. ..40

50

.$1.10
, 1 10

.. .. 55

LEDS
Mo nsanlo M AN 72 Red LEO
Readoul .300" High. Common
Anode ONL Y $ .89

MoosanlO MV~ JUM60 LEO
and Haidet on ly .2!>
LEO Holder, . .. 10
JumbORed LEDS 8lor$l ,OO
JumDO Gr....n, Ofange Or Yellow
LEOS 5 10r $1,00

FETS
.w613 1,55
MPF1Q2 . . . . . ...•..... ,55
2N38 19 . . . . . . . . . .35
2"150157 SO
2"154506 , , ..SO
2"1 50159 . , 55
2"15485 , .. . .. ,SO

DARLINGTON
MI'SA 13,
MPSA 14
2N5306 .
see
C 106" . .. 5!>
C 1066 , . . . 65
C 1226 , 8!>

VOLTAGE REGULATORS
T0220 Pach Q8
Posit ive $1.00 Nega l ive Sl .2!>
7805 790S
7808 7908
7llO8 1912
7812 1915
1815 1918
LM309H TOS.... . • . .
LM309K T03 . .
LM 723 14 pin OR T0 5 ,

TIL SPECIALS
7403 . .17
7.cG4 .. 11
7.tO!i ..•.••..•.•..••.•.••...17
1473 ,32
147.. . . . . . . . . . . ,32
7490 . . , , "9
74118. .. 2.60
14193 98
74283 I 55
7..500 2!>
74H l0 25
74H"0 , . . .. . 22
7"S74 . . . , 45
14175. _. .. .. .. ... 1 2S
We have more il em s listeel Send
slama lor our calalog,

RECTIFIERS
2 amp 50 vall 20 l o r S1.00
2 amp 1000 vo lt 10 for 1.00
2 amp 1500 va ll 5 l o r 1.00
10am p stud SO VO!1 . . . _. • . , _1.50
10ampSlud800VQlI. . . . 4 SO
40 amp Slud SO"O!1 , .. . 1.20
.lO amp Slud 750 VQlI. .. . 2.0!>
I Ol) am p Slud20(h ... . . .• .8 ,SO

BRIDGES
2 amp T05 5Choll . . 35
2 amp T05 200 volt SO
2 amp T05 800 '<OIt . . .•• , 1.25
3 amp 50 \'011. SO
3 amp <lOOvol1, 1.10
25 am p 200 va ll , ,1 .SO
25 amp 600 va ll ,5.SO
2!> amp 1000 vall . . . .8 50

CLOCK CHIPS
5313_ . 3 49
53 14. .. . . . .. . . 3.49
53 16. .. , 3.95
537!i 3,95
CT7001 . 8.95

ALARM CLOCK KIT
6 Big 0.5 LED Displays· On Board " C T,ansformer • 12
Hou, Format w ith 24 Hour " 'a.m • Snooze Feature ' erecs
ee Time•. Timer re atcre makes l his Popular in Broadcast
Slahons. It"S. nalur.l lor cars . DoaIS and e.mpers when
used ....i l h ootional Crysl al I,me b.SOl, Fits O<l r sl andald
C8Dlnet. S19 95
Cryslal limebase when purchased ....i lhClock , S2.95

12 or 24 HOUR DIGITAL CLOCK KIT
Uses 0,5 Display LEO 5314 Clock Chip. Freeze l ealu.e for
accurate set. lilSOUI slandard cabinet . ONLY$lB.95

CLOCK CABINETS e."' 95
Woodgrain or b lack lealher

CRYSTAL TIME BASE KIT
Includes PC Board . Crys l" . all par iS . nd instruc·
lioos "' 95

CLOCK FILTERS
Blue. Red. Green. Am be. or SrYI()I<.e S,60

Slinky Flasher Kit S2 95
PC board. 555 & all pari s ....orks 00 9 \'OIlS Mouse bullon_
$1.00

ADJUSTABLE POWER SUPPLY KITS
5-1 5Vol1sSOO M A $695

12·28 Volts SOO MA 6 95

A&cei... Fasl Scan A"",leu. TV in I lle 420 10 " SO MHz Band
wllh any TV SOli . Low noise. high gai n rl Amp w ilh Va'aclor
luneel inpul and out pUIS. Buill in AC suppl y, Comes In Iwo l one
walnul ! beige cebrnet measuring 171B" )( 4 11. " )( 41IB" .
Factory ired with 2 year gua' an l ee ,$"9,95
Ki t Icri liUll circuilS prewired) $39.99

ACCUKEYER
KIT

~

~~L
c ~.J.~~~
" 'l?;'?-~

~.
• Sell Completi"1l DoIS & Dashes . Pr(Wision lor allachmenl 01 258 or S12
. I. mbiC Qposfalion BII Me<IMlry for OX or Conlesl wQrl<
• Si"1lle Dol & Dash Memories

Revised version a t lhe Accukeye. fealured in Ihe ARRL Handbook, Has
more 10git,.1 IC Layoul and ON Boa,d sldelone oecutetcr. InC ludes PC
Boa ,d. TTL ICs, 555 Tim er. IC scceete. SWilch. Speaker. TransislorS.
capacilors and reststcrs. Requites 5 VDC. ONLY $19 95

ACCU KEYER MEMORY KIT
Simpie low cosl Memo<y KII Uses 2 programmable 1101 Me<IMlry Ch ips. Pro
vides 2 canned messages 0 1 30 CharaC lers each. AdaptaDle to Ha ndbook
and Olher Accukeyers. Includes PC board (ume size as acc ukeye, board)
and all parts. ReQui' as 5 vec . 9voc, S19,95

MHz

Amphenol
8 Pin Round
rcscoet

NEW!
Tunable 420
Fast Scan TV
Converte r

••.."".,.- .

CRYSTAL SOCKETS
HO LDS B HC2!>U ,S .59
Single HC25U ., _. , .29

3'1:1 Oigil-5 ,anges on each
l unCl ion ACiDe .2 VoIlS 10

2000 VaIlS Curren t 2
M i c ro amp s ( 0 2 Amp s
ResiSlance 2000 Ohms 10 2
Meg oh ms . I nc ludes PC
Boar(! . ICL7107 Chip and en
parts. Onl, "'9,95

DIGITAL
MULTIMETER 31
THERMOMETER

LOGIC PROBE KIT
Measures Logic 1. Logic O.
and pu ls ing ct rcutt condi
l ions NOW reduced to S9.95

SPECIALS
MC1"~P _ ,29
555 Ti 3 lo r $1,00
4011 . , ,23

Add 6 % ,hipplnrt. Add '1.00 for order, under ' 10.00. Out of U.S.A. add J5 % ,hlpplnrtand cerrlfled check o r m one y order In U.S. fund, .
313



2822 North 32nd Street/Unit - 1 Phoenix, Arizona 85008 (602) 956-9423
We accept checks, MasterCharge, and Vis a

LINEAR
I.C.•

LM308H . .••............. . 1.00
LM309K 1.00
LM380N ·14 60
LM301V 30
LM301H 30
LM1458V 50
LM304H 79
LM307V 35
LM3 10H 2.00
LM 31 2 1.75
LM5S5V 49
LM555H 5.00
LM 318H 1.00
LM324N 1.00

MUFFIN FANS,
REMOVED

from new equipment $6.95

TEKTRONIX SCOPES
5451CA Plug·ln $499.95
585/82 PLug·ln 599.95

BRIDGES 25 AMPS
500PIV
$2.99 each

ROTRON FEATHER
FANS

Fac tory Fresh Type 213
230VAC 20W Max. $12.95

ELECTRO/DATA
PANORAMIC RECEIVER

PLUG-IN UNIT
Model PN1011 , will work In
Tektronix Scopes and w ill make
into Spectrum Analyzers. 1000
to 12,000 MHz $299.95

R.F. Transistors, can't
2N5109 1.55
2N5179 59
2N5589 4.00
2N5583 . .. .............•. 5.00
2N5590 6.00
2N5591 10.00
2N6080 5.00
2N6081 6.00
2N6082 10.75
2N6083 12.00
2N6084 13.00
2N6095 10.00
2N6097 27 .00
MRF502 99
MRF8004 . . .•.. . ... . ....... 69
SS2548 75
40281 10.90
40282 11 .90

TUBES
2E26 5.00
3828 5.00
4X150A ••........ . .... .. 15.00
4CX250B 24.95
4CX25OR 29.95
4CX2SOF 26.00
6146 3.99
6146A 5.25
6 146 8 6.25
6146W 6.95
6360JA 7.95
6907 35.00
6939 5.96
7289 9.95
7984 ...............•.. . . . 6.95
8072 45.00
8106 1.75
8560AlAS .. . .... .•...... 30.00
8950 5.95
6KD6 4.65
6LQ6I6J E6 6.20
8 11 6.00
811A....•..••........... 10.95
717A . . .•...... .. ......... 8.00
572Bn'160L 29.00
4·400AX 39.95
4·125A 20.00
4CX15000A 150.00
8437 250.00
7007/6166A.........•. .. 600.00
3-500Z 69.00

DRAKE LOW PASS
FILTERS

TV·42·LP TV·33QO-LP
100W Max 1000W Max.
30 MHz$9.95 30 MHz$19.95

PonER & BRUMFIELD
RELAYS

12VDC 4PDT 3Amps 2.95
12VDC SPDT 25Amps 5.95
12VDC 2PDT 3Amps 1.99
12VDC 4 PDT 25Amps 6.99

LM340T-5 &
LM340T-12

75¢ each

LM566VVCO
Function Generator

99c each

1500PIV 1 .5 AMPS
RECTIFIERS

1011 .50

MOTOROLA R.F. AMPS
MC1550G 1.50 each
MC1590G 6.90 each

R.F. TRANSISTORS
2N2857 1.80
2N2857JAN 2.35

MOTOROLA I.C.s 2N2947 16.00
2N3375 6.00

MC4024P & MC4044P $3.27 ea. 2N3553 1.80
2N3818 . . . . . . . . • . . . . . . . . . 5.50
2N3866 1.05
2N3866JAN 3.1 4
2N3866JANTX 4.25
2N3925 6.00
2N3948 2.00
2N395O •........ ..... ... 26 .00
2N3960 4.70
2N 4072 1.70
2N4427 ..... .... ..•. . .... 1.24
2N4877 2.57
2N 4957 2.50
2N5108 3.90

HEP 170 2.5 AMPS
1oo0PIV 10/2.00 or
10014.50

PISTON CAPS
1.2-10 PF

7~ each or 1015.50

SEW~UM.Y'i!B~IC.
RECTIFIERS

SFMS 20K 20,000 PIV
500m a $ 1.99 each

MINIATURE
SWITCHES

SPST O N·ON 311.00 Used

F.E.T.S
MPf4391 750r 10/6.5O
MPF112 690r 1015.50
MPF1 02 43 0r 1013.50
40673 1.390r 10110.00
3N 128 1.350r 10/10.00
2N5248 60 or 10/4.50
MPF131 BO or 1015.00
2N4303 .45 or 1013.50
2N3958 2.95 ea ch
MFE2000 90 or 1018.00
MFE2001 990r 10/8.00
MFE2008 4.200r 10136.00
MFE2009 4.80or1 0139.00
MFE3002 3.35 each
MMF·5 5.00each
M FE120 1.00 0 r 10/8.5O
2N3436 2.25 eac h
2N4416 1.ooeach
MFE1 31 1.05each

TOROIDAL CORES
T-30-2 & T-30-12 511 .00

TRIMMERS 5-BOPF
451t each o r 101 3.50 o r
100/25 .00

CHOKE (U252) 2.5MH
150 MA 30 MHZ

21$1 .00

1N914/1N4148
30/1.00 or 120/3.00

RG-174 52 OHM COAX
MADE BY H.P.

$5.001100 ft .

2C39172B9 TUBES
$4.00 each o r 101$35.00

TRIMMER CAPS
Small enough to fi t in your
watch 3.5-11 pf 75t each or
101$6.00

FERRITE BEADS
121.89 or 10014.00

TOROIDAL CORES
T·3Hl 6J1 .00 2514.00 5016.00
100/10.00

R.F. CONNECTORS
80-239 49
PL-259 ...................•. 59
UG·17 5 39
M-358 1.95
M·359 2.00
PL·258 2.00
UG-88E1U . . . . .. . . . .. . . . ... • 89
UG-492AJU 2.00
UG·3Q6BJU 2.00
UG-290AlU 99
UG-274/U 2.00
UG-260B/U 1.10
UG-2731U 2.50
UG-201A/U 2.50
UG-581U 1.99
UG·491AJU 2.25
UG-2601U 99
UG-10941U 89

3 14



ATTENTION KENWOOD & YAESU OWNERS!!!,

the W6TOG *
RECEIVER MODIFICATION KIT

EXPl..JCIT INSlRucnoNS MAKE MODIFICATION A ONOi

• WELl KNOWN DXer WITH OVER 300 COlJNTRJES CONFIRMED.

IMPROVES AUDIO PUNCH -IMPROVES PRCKESSfD SPEECH QUAUTY

Ccoverts TS-820 speech processor from RF compressor 10 RF dipper

1lw "MAGICOM"" RF peccessoe module provides up to fdJ ecreeee in output wIh
5I ' lOCICh. ceeo. non-distorled audio and moee penetration for Iho!;e pie-ups. Price 527.50

ENOORSED BY W6TOG AND61G GUN DXers WORLDWIDE

TS-520 KIT S27.50
TS-520S KIT 32.50
TS-820& 8205 KIT 34.50
Fr·101SERIES KIT 32.50
FR-IOl SERIES KIT 3450

• lNCREASESsaECIMTY
• IMPROVES SENSlTlVITY
• LOWERSINTERNAL NorSE
• COMBATS BLOCKING FROM LOCAL SIGNAL
• IMPROVES NOISE BlANKER OPERATION

IT'S MAGIC-IT'S "MAGICOM"
PROCESSOR MODIFICATION KIT

,_. ••• ". ".- 0..-- ,,, ". "-- ,.- - - ". -,~ o.- ,. ."". m. ~ ,...,. ,. O~ ". ~ ,.-- ". - '. ~ "-- ". .". "" ...........,,- ". ... ,. _.0<>..... __

""'''''' ," ~. •• --..-...,,<.<!C «
-~ •• ."."....-",- •• - ... --'-_.-OJ""'" "" ..~ ". .. _ ,_ ,ot_,,- ." - ' .. ..-.._....-,- ". ~ .. " .. TO _

'<C'''''' ". .. • • - -• - '. •• ",- - .. ,. - ••.." ". ,. ". •• ...
,.",'" •• .. •• .. ",.,'" -. ." ". ",. "..- '. "" ". .. ".,...." ,. ". ". - --~- ." ".. •• -" ,., ..- •• .~ m. -- ••..' ,." -, ... .... '--_...." .. .. ... M, M •- •• .. .. -,-----, •• .. .. - ••- ". - ".- ".
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M ".- ". - - ._- ..-, .. •• •• , • ••... •• •• ,.. •• ".- ". .- '.. " " .."" ".-, ,," . " om _ -- - - ,... - " ,. -, ••.- ... .. .. -, ••.- ... •• .. -.. ••..- '.. ." .. -". ••",,-, M • ..,,,.. ••."" ... - ...."" ••.- ... - - ,.. .... -... ". ....... "" '" ."00' "..- ... ._'... ...._-.- ,"' ,- ,. ..".... -.... ". ,', - ,. ". ••

Free Metne Converter WIlli Each Ordef

SATISFACTION GUARANTEED OR MONEY REFUNDED
AU prte- postpaid . in c..J if. .sd 6'; ....... W< •~~ &. Vlw .a..,.nt

print NEWaddr~ss here:

MOVING?
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TICKETS
TO COMPETENCE!

Novice Guide This excellent
reference will launch you into the exciting world of
ham radio ! Covers radio and electronic fu nda
mentals, preparing you to pass the Novice exam;
also includes the latest FCC amateur regula tions
and application forms. $4.95

---General Guide If you' re look
ing ahead to your General o r Technician exam, or
are already licensed , this excellent reference wor k
is a must for you! Covers completely transistor,
amplifier, and general radio theory; you'll use it
again and agai n! $5.95 .
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NEW AddiTioNS
e A GUIDE TO HAM RADIO- BK7321- by
larry Kahaner WB2NEl. What's Amateur
Radio all about? You can learn the basics

------01 this fascinating hobby with this ex-----......
cellent beginner's guide. It answers the
most frequently asked questions in an
easy-going manner, and it shows the best
way 10 go about getting an FCC license. A
Guide to Ham Radio is an ideal introduc
tion to a hobby enjoyed by people around
the world. $4.95. ·

_VOLUME IV-Ie TEST eQUIPMENT
lB7362-i1's easy and tun to build yOUf
own test equipment with rest Here in this
fourth volume of the 73 TEST EQUIPMENT
LIBRARY are 42 home construction pro] .
eels lor building test equipment to work
with your ham station and in servicing
digital equipment. Counters, scalers, Ire-

____ quency standards, synthesizers, logic /
probes ... JUST ABOUT EVERYTH ING
you need and can build with res. $4.95.'

Ie

SPECIAL:
PRE·PUBLICATION OFFER

[orders will be filled on
• first·in. first·out b.sis)

• HOW TO BUILD A MICROCOMPUTER
AND REALLY UNDERSTAND IT- BK7325
- by Sam Creason . The electronics hob
byist who wants to build his own micro
computer system now has a practical
"How-To" guidebook. Sam Creason's
book is a combination technical manual
and programming guide that takes the
hobbyist step by step through the design,

..... ccnstructtcn . testing, and debugging of a
ccmptete microcomputer system. This ------,
book is must reading for anyone desiring a
true understanding of small computer
systems. $9.95.'

• 1t'

_SS8 . . • THE MISUNDERSTOOD MODE
-BK7351-by James B. Wilson. Single

--------------- Sideband Transmission ... thousands at ----.....
us use it every day, yel , it remains one of
the least understood facets of amateur
radio. J . B. Wilson presents several
melhocls of sideband generation, amply il
lustrated with charts and schematlcs,
which will enable the ambitious reader to
construct his own sideband generator. A
must for the technically-serious ham.
$5.50.•

• PROPAGATION WIZARD'S HANDBOOK
-BK7302-by J . H. Nelson. When sun
spots riddled the worldwide communica
tions networks 01 the 1940's, John Henry
Nelson looked to the planets for an
answer. The result was a theory of propa
gation forecasting based upon tnterpran
etary alignment that made the author the
most reliable forecaster in America today.

_ The book provides an enlightened look at • ,
communications past, present, and future,
as well as teaching the art of propagation
forecasting. 6.95.'

.-..-

Use the order card in the back of this magazine or Itemize your order on a separate piece of paper and mail 10:
.. 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information.

Add $1.00 handling charge for orders under $10.00. Note: Prices subject to Change on books not published by 73 MagaZine.

FOR TOLL FREE ORDERING CALL 1·800·258·5473
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• NOVICE STUDY GUIDE- SG7357- Here is a completely new study
gu ide and reference book for the potential ham. This is net a quee
l ion/answer memorization course. Electronic and radio fundamentals are
presented and expla ined in an easy-to-understand fashion, preparing the
beginner for the Novice exam. Includes the latest FCC amateu r requla
tions, as well as application forms. Easily the best path inlo the exciting
world of ham radio! $4.95.·

Novi
Clas

Licen
Stud
Guid
_. " . ~

'l'~(HE5 _ ,.. TH

L-,

• GENERAL CL ASS STUDY GUIDE- SG7358- A complete theory course
for the prospective General or Technician. This relerence expla ins nan
sister . amplifier, and general radio theory, while preparing the Novice lor
the " b ig" ticket. Alter gelling your ticket , you 'll use Ihis guide again and
again as an electronic reference source. Not a question/answer guide that
becomes dated when the FCC updates the amateur exams. $5.95. ·

• ADVANCED CLASS STUDY GUIDE- SG1081- Aeady to upgrade your l icense? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory guide. SSB, antenna theory, tran smitters, and electronics measuring techniques are covered in
detail In this eesy-to-touow study guide. Special modes and techniques, such as ATTY, are also treated . An engineering degree is
not necessary to master Advanced theory-try this book belore visit ing the examiner's o t f tce! $5.95.·

• EXTRA CLASS LICENSE STUDY GUIDE- SG1080- Before going for your 1 x 2 call , it pays to be a master o f the Extra c lass
electronic theory. This study guide is the logica l exten sion o f the 73 theory course. All the theory necessary 10 pass the exam is
presented. Antennas, transmission l ines, swr are discussed, as well as noise, propagation , and speciali zed communication
techniques. This book is not a c lassroom lecture or memorization guide, but rather a logical presentation of the material that must
be understood belore attempting the Extra exam. Save yourself a return trip to the FCC and try the 73 method first! $5.95.°

'...L" - - "

• NOVICE TH EORY TAPES- CT7300- Startli ng Learning Breakthrough , You 'll be astounded at how
really simple the theory Is when you hear it explained on these tapes.Three tapes of theory and one 01
questions and answers from the latest Novice exams give you the edge you need 10 breeze through
your exam. 73 is Interested in hel ping get more amateurs, so we're giv ing you the complete set o f our
tapes lor the incred ibly low pr ice of ONLY $15.95_"
SCientists have proven that you learn faster by lis tening than by reading because you can playa
casset te tape over and over in your spare time-even while you're driving! You get more and more info
each time you hear it.
You can't progress without solid fundamentals. These lour hour-long tapes give you all the bas ics
YOU'll need to pass the Novice exam easily. You' ll have an understandin9 of the basics which wil l be
invaluable to you for the rest of your life! Can you afford to take your Ncvrce exarn without first li sten
ing to these tapes? Set of 4-$15.95. '

NOVICE THEORY TAPES
Startling Learning Breakthrough'--1.'. - - "

73 CODE SYSTEM TAPES

SSTV
. SLOW SCAN TELEVISION
TAPE- CT7350- Prize-wi nning
programs from the 73 SSTV
contest. Excellent for Demo!
SS.95.•

_ (0Uf'S1

r'~·-----
~ L• . • o~

~ (00£ (OURSE

II[ iW

I .• • ° \

code, sent a l lhe o ll iCia l FCC slandard (no
other ta pe ...e' ve heard uses Ihes e SIan·
oarcs. so ma ny people lIunk Ihe code
_n lfley a re suddenly- under llfes&u' e
- laced wilh C"-'ltC'I~ tenl *' 13 wpm
and s paced lor 5 wpm), This tape Is nol
memonzebre. un like 'he zany 5 wpm lape,
s inc e tll8 colle groups a re enl i,e ly ra ndo m
char aClefS s enl In groups pI fi ve,

"COURAGEOUS"
20+ WPM_ CT7320 _ Code is """" oets
you when you 00 lor the E.tra class 11·
cente. II is 110 embarrassing 10 panic OVI
iUSI because you didn't prepare yoursell
with Ih iS la pe. ThOugh Ih ls is only one
wo rd laSler, the code ,roups are so cnu
cult tnat yo u ' ll a lmost en asleep copying
tM f CC stull bycompar ison. Users report
tnal t fley can' l beli_ how easy 20 per
really is wIth Ihls lan tast ic one I'IOur ti.pe.

"OUTRAGEOUS"
25" WPM- CT7325 - This is tM lape for
that smal l Ilroo p 01 o verach'eving ....ms
...-no wou ldn t be conlent to " m ply utlSly
Ihe COde requi,e ments o l lh. Ed .. Class
license. 11"' the toug hest la pe we ·\ttI gOI
and we kee pa permanenll ile of hams who
have mas te red It Le t us know when you 're
up 10 speed and we' ll inscribe your name
in 13·' CW " Hall 01 Fame.""BACK BREAKER"

13+ WPM:- C T7 3 13 - C o de 'ilroups
ag.a,n , *' a bf,sk 13 pel" 110 you w,1I be a t
ease when you Sil down In lronl of II>e
steely-eyed gove rn ment InspeclPr and ne
Sl a rts s end ing you pl ain lang ualle at o nly
13 per. Ypu need Ih 's e ,lra marg,n tc c ver
come tl>e panic wh iCh is unIve rsal in 1"
IllSl sotuat ions. When yo."ve spent YOU'
money and t ime to lake II>e 1" 1, you 'll
Iha nk nea.",.,s you had Ih is back -breaking
lape ,

lITHE CANADIAN "
10 + WPM:-CT7310- 73 hasn' l lo rgotten
the Canad ian hams -our 10 WPM l ape
prepa re s you 10 breeze thro ug h you ' ecce
try"S licensing e_a ms . li ke tM ot llef' code
grou ps, tM t ape is not me"",,!.la Me and.
ooce .....s tere<.!, llfovides a marg ,n 01sale
t y in the aClua l te.t situat ion.

" GEN ESIS"
5 WPM- CT73O!'>- TIIII Is t he begioni~

t ape lor people "'1>0 do not know the eode
It all . It tak eslhem th rough th e 26 lelte'.,
10 nu mber . and necessary punctuation,
complete w it h P'8Ct lce ""ery step 01 the
way uSing tM newest bl iU leachIng tech·
nlques. It is almost miraculoua' fn one
hour many people-including kids 01 ten
- are a ble to mn ler tl>eeode. The eaW ol
lea rn ing gi ves conlldence 10 beg irlne rs
who mig ht otherwise drop o u!.

Any foul" rap.. For .15.951
S4.95 Eachl-

" THE STICKLER"'+ WPM- CT7306 - Thla is tl'Mlllfaclice
lape lor Ihe NO\'ice and Techn ic ia n IJ·
ceesee. It is made UP 01 on e solid ho ur 01

Llj..~"
• •
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Use the order card in the back o f this magazine or itemize your order on a separate piece of paper and mail to :
73 Rad io BookshOp • Peterborough NH 03458. Be sure to include check or detailed cred it -::ard information.

,. Add $1 .00 handling cnerae for orders under $10.00. Note: Prices subjeCllo Change on books not published by 73 Magazine.
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• BEHIND THE OlAl- BK7307- By Bob Grove. Gel more fun out
of shortwave l istening with this Interesting guide to receivers,
antennas, frequencies and interference. $4.95. '

• THE CHALLENGE OF 160-BK7309- is the newest book in the
73 technical library ,dedicated to 160 meier operat ing. 51 Dunn pro
vides all necessary in formation to gel started on th is unique band .
The all-Important antenna and ground sys tems are described in
detail. The in t roduction contains interesting photos o f Stew
Perry's (the King of 160) shack. This relerence is a must for new
and experienced " Top Band" operators. Price: $1 .95.'

erc o p·AMP COOKBOOK-BK1028-by Walter G. Jung. Co vers
not only the basic theory of the Ie cp amp in great oeteu. but also
includes over 250 pract ical circui t applicat ions, li berally il·
'ustrated . 592 pages, 5Yl x 8'1. , softbound. $12.95.'

elNTRODUCTION TO RTIY- BK7380- A beginner's guide to
radioteletype including teletypewrit er fundamentals, signals,
distortion and Any art. You can be a Any artist! A 73 cuenca
non. $2.00.·

eTHE NEW ATTY HANDBOOK- BK7347- is a new edition and
Ihe only up-to-date RnY book available. The stale of the art has
been changing radically and has made all previous An y books ob
solete. It has the latest circ uits, great lor the newcomer and expert
alike. $5.95.·

e PROPAGATION WIZARD'S HANDBOOK- BK7302- by J. H.
Nelson. When sunspots riddled the worldwide communications
networks 01 th e 1940's, John Henry Nelson looked to the planets
for an answer. The resu lt was a theory of propagation forecasting
based upon interplanetary al ignment that made the author the
most reliable forecaster in America toctay. The book provides an
enlightened look at communications past, present, and future, as
we ll as teaching the art of propagation forecasting. $6.95. '

_$Sa ••. THE MISUNDERSTOOD MODE- BK7351- by James B.
Wilson. Single Sideband Transmission .. . thousands 01 us use it
every day, yet It remains one 01 the least understood lacets 01
amateur radio. J. B. Wilson presents several methods 01 sideband
generation, amply illustrated 'with charts and schematics, which
will enable the ambit ious reader to const ruct his own sideband
generator. A must for the techn ically-serious ham. $5.50. '

e SSTV HANDBOOK - BK7354(hardCOver), BK7355(softcoverj 
This excellent book tells all about it, from Its history and basics to
the present state-of-the-art techniques. Contains chapters on clr
curta. monitors, cameras, color SSTV, test equipment and much
more. Hardbound $7.00, soft bound $5.00. ·

_WEATHER SATELLITE HANDBOOK- BK7370- Simple equip
ment and methods for getting good pictures fr om the weather
satellite. Antennas, receivers, monitors, fa csimile you can bu ild,
tracking, automat ic control (you don't even have to be home). Dr.
Taggart WB8DQT.$4.95."

~":- ~----

= = ===== ANTENNAS=======
e73 DIPOLE AND LONG-WIRE ANTENNAS- BK1016- by Ed
ward M. Noll W3FOJ . This is the f irst collection of virtually every
type of wire antenna used by amateurs. Includes dimensions, con
figurations, and detailed constructlon data for 73 different enten
na types. Append ices describe the construction of noise br idges,
l ine tuners, and data on measuring resonant frequency, velocity
teeter, and swr. $5.50. '
e 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS-BK1069
by Edward M. Noll W3FOJ. Describes 73 different antennas lor
amateurs. Each design is the result of the author's own ex
periments covering the construction 01 noise bridges and antenna
line tuners, as well as methods for measuring resonant frequency,
veloci ty fac tor, and standing-wave ratios. 160 pages. $5.50.'
_VHF ANTENNA HANDBOOK-BK7368- The NEW VHF Anten
na Handbook deta ils the theory, design and con struction of hun
dreds of different VHF and UHF antennas .. . A pract ical book
wr itten for t he average amateur who takes joy In build ing, not full
of complex formu las for the design engineer. Packed with
fabulous antenna projects you can build . $4.95. ·

Use the order card in the back 01 this magazine or Itemize your order on a separate piece of paper and mall to:
• 73 Radio Bookshop e Peterborough NH 03458. Be sure to Include check or detailed credit card informat ion.

Add $1 .00 handl ing cha rge for orders under $10.00. Note: Prices subject to change on books not published by 73 MagaZine.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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=====TEST EQUIPMENT= = = = =

eRF AND DIGITAL TEST EQUIPMENT YOU CA N
BUllD- BK1044- RI burst, funct ion, square wave generators,
variable leng th pulse generators-100 kHz marker, i-I and rt sweep
generators . aud io esc, al/fl signal in jector, 146 MHz synthesizer,
d igital readouts for co un ters, several coun te rs , prescaler,
microwave meier, et c. 252 pages. $5.95.'

_VOL. I COMPONENT TESTERS- l B7359- . . . how to bu ild
transis tor lesters (8), d iode testers (3), Ie testers (3), voltmeters
and VTVMs (9), ohmmeters (8 different k inds). inductance (3),
capac ity (9), a measurement, crystal checking (6), temperature (2),
aural meters for the blind (3) and all sorts o f miscellaneou s data on
meters . . . us ing them, making them more versati le , mak ing stan
dards. Invaluab le book. $4.95.·
.YOl. II AUDIO FREQUENCY TESTER S- LB7360- . . . jam
packed with al l kinds 0 1audio frequency test equipment. If you're
into SSB, RnY, SSTV, etc., this book is a must for you ... a good
book for hi-fi addicts and experimenters, too! $4.95.·
.VOl. III RADIO FREQUENCY TESTERS- LB7361-Radio Ire
quency waves, the common denominator o f Amateur Rad io. Such
items as SWR, antenna impedance, line impedance, rf output and
fi eld st rength; detailed ins truc tions on testing these items in 
cl udes sec tions on signal generators, crystal ca lib rators , gr id dip
oscillators , noise generators, dummy loads and much more.
$4.95. •

e YOL. IV IC TE ST EQU IP MEN T - L B 7362 - Be c o m e a
troubleshooling wizard. All you need to know about pu lse, aud io
and sync gen erators, frequen cy counters, d igital component
test ers , log ic probes and more! Plu s a cu mulative index for all l our
volumes of the 73 Test Equipment Library . $4.95.·

I. .h_>U

f

• NEW REPEATER ATLAS OF TH E EN
TIRE WORlD- BK7345- 150"/" as b ig as
any tist ever available-nearly 900 more
repeaters li sted. New improved maps
show the locations by frequency of every
repeater in the States. Only $1.95.·
e QSL CARDS - 73 t urns out a fantastic

series o f OSL cards at about half the cost
at having them done elsewhere becau se
they are run as a tm-rn between printing
books and ot her items in the 73 Print Shop.
250 Style W-OW0250-for $8.95· ; 500
Style W-OW05OO-lor $13.95· ; 250 Style
X- QX0250- for $8.95· ; 500 Style X
QX0500-for $13.95· ; 250 Style Y-QY0250
-for $8.95· ; 500 Style Y-OY0500-to,
$13.95. •
. 73 MAGAZINE BINDERS- Preserve and
protect your collection for you r lifeti me!
There's no excuse lor lost issues when you
have these handsome red b inders with
gOld lettering . Order 1-BN1001-to,
$6.SO· ; 2 or more-BN1 oo2-for $6.00
each."

-_.__._ ---
Stvle Y

W2NSO/l

". -:::
• ., ---dS I......~

•~.

--
--- --

Sty le W

••

Style X

....---~~~=TItE WELL-EQUipPEd ItAM sItAck = =

• BACK ISSUES-Complete your collec
tion - many are prime collectibles no w,
class ics In the Held ! A full collection is an
invaluable compendium of radio and erec
tronics knowledge ! $2.00 each" or 5 for
$5.00. •
e llBRARY SHELF BOXES- These slUrdy
white, corrugated, d irt-resistant boxes
each hold a full year o f 73 or Kilobaud.
With your order, request sel f-stick ing
labels for any of the following : 73, Kilo
baud, CO, OST, Ham Radio, Persona / Com
puting, Radio Electronics, In terface Age,
and Byte. Order 1-8X1000-for $2.00· ;
order 2-7-BX1001-for $1 .50 eacn' : order
8 or more-BX1oo2-for $1 .25 each" .

use the order card In the back o f this magazine or nermze your order on a separate p iece of paper and mail to:
73 Rad io Bookshop • Peterborough NH 03458. Be sure to include check or detailed cred it card informat ion.

* Add $1.00 handl ing charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.

FOR CUSTOMER SERVICE CALL 603-924-6132



2%,560
pages.

5<0

That's the size of the world's
most comprehensive guide to
the subject of ham radio:

I8 years of 73 Magazine.

The back issues of 73 are a gold mine of interesting articles. Unlike
the other magazines, which fill their pages with activity reports,
there's little to go stale in 73. You'll find pioneering articles on SSTV,
FM, repeaters, ICs, and computers. Even the editorials are fun as .
Wayne Green 's dire predictions, like the debacle of incentive licens
ing , have come to pass.

Clip the coupon below and send for 73's new back issue catalogue.
Treat yourself (or a friendly ham) to some fun, and a fantastic bargain
to boot.

,-----------------------------

D YES! Rush me 73's FREE Back Issue Catalogue!
Name
Address _

City State Zip

•magazme
PETERBOROUGH NH 03458
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A _ Next higher frequency may also be useful
B _ Difficult circuit th is period
F _ Fair
G "" Good
P _ Poor

SF _ Chance of solar flares

EASTERN UNITED STATES TO:
GMT : 00 ... ... .. .. ... If , . .. .. "" 12

"". "To .. ,eo " ,. .. . ' ,. , " l' ,
!OUT ' .. 'e.. ,. ,.. , .. .. .. ,. ,. , ".. ". ,..
u s ,..,., .. ,.,.,.,.,. ..

,_.
.........

DI'OD848Iioll

_.. ,.. ,.. ..,••• ~.. •••
1 2 3 4 5 6 7, P P , G G G

8 9 10 11 12 13 14
G G F/SF ' IS'

, , G

15 16 17 18 19 20 21
G G G , P/S F P/SF PIS'

22 23 24 25 26 27 28
, G G G r , G

29 30 31 eo , 0~, .. .. • • • • •••
G P

5 HARD COPY STORAGE A PROBLEM!

73, as thick as it is, is more like a f loppy when It comes
to standi ng on the bookshelf. Try the 73 Library Shelt
Boxes .. . sturdy corrugated white dirt resistant card
board boxes which will keep them from f lopping around .
We have self-sticking labels for the boxes, too, not only
for 73, but also for Kiloba ud . . . and for CO. OST, Ham
Radio, Personal Computing, Radio Electronics, Inter
face Age. and Byte. Ask for whatever st ickers you want
with your box order. They hold a ful l year of 73 .. . or
Kilobaud. Your magazine l ibrary Is your prime reference,
keep it handy and keep II neat w ith these st rong library
shelf boxes •. . One box is $2.00, 2 boxes are $3.00 and
eight boxes are $10.00. Be su re to speci fy wh ich labels
we should send . Have your credi t card handy and call
our ten-tree order number 8CM).258-5473, or use the order
card in the back of the magazine and mail to:

~~~~~...:,;i~~e~_
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·Resder Service inquirie.
no t honored.

Surplus EllICI, OtllCI , 310
TeloIY P8W'ller CommuniClllionl
Speciallsts 170
Telex Commul'llcalions, Inc. , _25
T..,.Tec 2Z,23
TrlOma. CommunicaUons ..• 107
Towe. Elec tronics, CorpJEdll.
com................•.....•. _III
frac Eleclfonicl, Inc _92
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AEDElect,on ics !'>2 023
Aldelco ,313 025
AI m. Tow.. Company 293 EI
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Amateu, R.dio Supply 01 Nas h· E12
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AmidonAsaoci.IIl 209 F5
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Aptron Laboratofles , .. 29-t G4
Associated Radio 308 G19
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Bay.com 170
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COmmunicationsse"'ices, .. 292
Communications SpecialistS to , 1I
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QW0500 QSL CARDS-STYLE W-500 $13.95
QX0250 QSl CARDS-STYLE X-250 $ 8.95
QX0500 QSl CARDS-STYLE X-500 $13.95
QY0250 QSl CARDS-STYLE Y-250 $ 8.95
QY0500 QSl CARDS-STYLE Y-500 $13.95
BK7345 REPEATER ATlAS $ 1.95
BK1044 RF DIGITAL TEST EQUiPMENT $ 5.95
BK7347 arrv HANDBOOK $ 5.95
BX1000 SHElFBOX-1 s 2.00
BX100l SHELF BOX-2 $ 1.50
BX1002 SHELF BOX - 8 UP $ 1.25
BK7351 SSB THE MISUNDERSTOOD MODE s 5.50
BK7354 SSTV HANDBOOK(HARDCOVERj s 7.00
BK7355 SSTV HANDBOOK (SOFTCOVER) s 5.00
CT7350 SSTV TAPE s 5.95
SG1081 STUDY GUIDE-ADVANCED CLASS s 5.95
SG1080 STUDY GUIDE-EXTRA CLASS $ 5.95
SG7358 STUDY GUIDE-GENERAL CLASS $ 5.95
SG7357 STUDY GUIDE-NOVICE CLASS $ 4.95
lB7359 TEST EQUIP LIB Vl-COMPTESTERS $ 4.95
LB7360 TEST EQUIP LIB V2-AUDIO TESTERS S 4.95
LB7361 TEST EQUIP LIB V3-RADIO EQUIP S 4.95
LB7362 TEST EQUIP LIB V4-IC TEST EQUIP S 4.95
BK1069 VERTICAL BEAM & TRIANGLE ANTN S S 5.50
BK7368 VHF ANTENNA HANDBOOK S 4.95
BK7370 WEATHER SATELLITE HANDBOOK $ 4.95
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SYNTHESIZED
ALL SOLID STATE

HI-PERFORMANCE GENERAL COVERAGE RECEIVER
AND QTR-24 WORLD CLOCK

The Model FRG-? is a prec ision-built communicat ions receiver with continuous
coverage (500 kHz to 29.99 MHz) featuring :

• Drift Canceling Circuit
• RF Attenuator
• Noise Suppression Circui t
• 5 kHz Direct Dial Readout
• Ceramic IF Filters

• AC-DC or Internal Battery
• HiSensitivity
• Excellent Stability
• USB/LSB/AM/CW
• Trip le Conversion

Completely Sol id State Circu itry for Stable Trouble-Free Operation • Built-in Front
Mounted Speaker • RF Attenuator for Reception of Local or High Powered
Stations • Outstanding Frequency Stability fhrough the use of Drift Cancellation
Circuit (Wadley Loop) • Record ing Output Jack provides Constant Output Level
Regardless of Audio Volume Control Settings • 3-Position Audio Range Selecto r
1. Normal (Broad) 2. Narrow (Hi & Low Cut Off) 3 Low (Hi Cut Off) • Excel
lent IF Receiver for VHF/UHF Converters.

era '0.
YAESU ELECTRONICS CORP., 15954 Downey Ave., Poramounl, CA 90723 • (213) 633 4007
YAESU ELECTRONICS Eostem Sontlce Ctr.,9812 Princet~_10Rd.,Clneln...!I , OH 45246

878



BASED ON THE CONCEPT OF THE WORLD FAMOUS TS -520 ECONOMY TRANSCEIVER. THE
SAME SUPERB PERFORMANCE AND RELIABILITY... EVEN GREATER VERSATILITY .. PLUS NEW FEATURES
INCLUDING THE OPTIONAL DIGITAL FREQUEN CY DISPLAY .. UNMATCH ED COST PERFORMANCE.
AN UNSURPASSED VALUE. _

TRIO KENWOOD COMMUNICATIONS INC. 111 1 W EST WALNUT 'COM PTON CA 90220 1$"S,~~,~QOD
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