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3K·A COMMERCIAL /MILITARY
AMPLIFIER*
A hIgh quality linea r amplifIer designed fo r
commercial and mihtary uses. The 3 K·A ern­
ploys tw o rugged Eimac 3·5002 grounded
grid triodes tor supenor hneanty and provides
a co nse rvetwe three kilowalls PEP Input on
SSB With ett.ceoces in the range of 60% .
ThIS results in PEP output In escess of 2000
watts . It provides a heavy duty power supply
capable of furnishing 2000 watts 01 continuous
d uty input for either RTTY or CW with 1200
w atts output. 3.5·30 MHz. Price S 1495

4K-UlTRA*
Speci fically designed for t he most demanding
com mercial and mil itary operation lo r SSB.
CW, FSK or AM . Featu res gen eral co verage
operatio n from 3.0 to 30 MHz . Using t he
magni f icent new Eimac 8811 grounded gnd
tr iod es, vacuum t une and loa d condensers,
and a vacuu m antenna re lay. the 4 K· U l TRA
represe ntS t he last w ord ," ru gged . reliable.
linear high power RF amplif icat ion. 100 walts
d ri ve deli vers 4 00 0 w atts PEP mput .

Price $ ]250 .

••
lKD -5

Aliule less power. a li ttle lighter. A ND less
e xpensive . but the 1KD·5 is a true Henry
Rad io linear amplifier. offering superior quality
and dependability It is designed to greatly
boost the strength and clarity of your signal
Its heavy duly components guaran tee years of
t rouble free . dependab le performance .
The 1KD-5 is a 1200 wa ll PEP input (700
watt PEP nomi nal out put) RF linear amplif ier .
covering t he BO, 4 0 , 20. and 15 meter ama­
te ur bands (also 10 meters on units shipped
outside th e U .S.). Featu res an Eimac 3-5002
glass envelope t riode ' A l C circuit · DC relay
system ' Relative RF power meter ' Pi-l plate
circui t With a rotary si lver plated tank coi l '
Cathode Pi in p ut match ing cuccits • Co nser­
vative powe r supply w ith solid state rectifiers.

Price $69 5.

...

•

..--
2KD-S

Anot her superb linear from Henry Rad iO de­
signed and bu ilt to perform at peak level
month after month, yMr after year. Operates at
full legal power continuous duty on eu modes.
The 2 KD- 5 ,s a 20 00 watt PEP mput (1200
wall PEP nominal output) desk model RF lin·
ear amplif ier , covering the 80, 40 , 20, and 15
meter amate ur bands. f eatures two Eimac 3·
500l g lass envelope tr iod es op erating in a
grounded grid circuit s Pi· l plate ci rcui t with
a rotary silver pla ted t ank coil fo r g reatest
effi ci ency and maximum attenuation of un­
w anted harmon ics ' fu ll lega l i nput in all
modes. 2000 watts PEP input for sse, 1000
watts DC input for ON-RTTY-A M . Price SB9 5.

Never has a l inea, amplifier racked up so many hours of dependable
o pera t io n for amateurs worldwide ... operating at full legal power . ..
hour after hour ... under every type of condition im ag ina b le . Becaus e
the 2K-4A is built with the very best. heavy duty components available.
it c a n loal along at full legal power. It offe rs engineering and feature s
se co nd to no other linear on the market . The 2K -4A will put your signal
on the air with greater s t re n g t h and clarity than you ever dreamed
po ss ible .
Operates on all amateur bands. 80 tnru 15 meters (export mode ls include 10 meters)
• Fe atures two rugged f imac 3-50Dl gro unded g rid t riodes' Pj·L plate circuit with
Si lver pla ted tank coil ' Resonant cathode-pi i nput circui t fo r finest linearity & mao­
mum drive (tuneable design permits operenon on any frequency trom 3.5 to JO mega­
cycles) • High emcencv torodiat fi lament choke ' BUIlt-in SWR bridge and relative RF
output meter ' Elect rical re-set overload relay ' Double rugged band change switch
WIth 20 amp contacts and sohd straight-through mechanical li nkage ' Heavy d uty
bronze gear drive for resonance and load condensers ' Conservative , heavy-duty
2800 volt DC supply ' Resonant choke Input fil ter tor superb voltage regula tion
• Solid st ate rectifiers ' Muimum legal input all modes: 2 KW PEP SSB, 1 KW ON­
AM ·FSK · long life 50 amp mercury power relay ' Feed around an tenna relay · All
alummum cabinet to elminate magnetiC resonance ' Double Rf shielding .

The 21<.4 is sI,11 .....,l.ble lor aapan and m,lol.ry use Price S1095.

HENRY RADIO'S "WORKHORSE"
... THE 2K-4A

-Not IVlillbie for sale to amateurs in the U.S.

IlEW TOll FREE OROU Il UMBER: IEOJI421 ·6631
For all stales u~ Cahtorraa
Calol. re$lderllS please call tollect on 001 regllla, numbers

Ellpon inquiries a re invited .
Eaport models 01 Am. le ur un'lI ava,l.ble l or to
mele' Ope"1"," also

tt 240 W , Olympic Blvd .. Los Ange les . Cali !.
931 N . Euclid . Anaheim . Cali f 92801
Buller, Mi ssouri 64130

900" ,,,,,,,.,,,, Mra'!IJV'J'f&~YlAro·1t4 /112·9200
616/ 619-3121
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Before you make the choice of a new hand-held, ask about t hese importan t features:

1. Is the case fiberglass reinforced Lexane ?
2. Are the batteries convenient for carrying extras?
3. Is t he capacity suffic ient fo r a day's operat ion?
4. Is there a method for conserv ing battery life when high power is not required?
5. Does it fit yo ur hand comfortably?
6. Do you have a choice of charging methods?
7. Do you have an ample choice of accessories to back up your rad io?
If you can answer 'yes' to all of the above, then you've made the obvious choice.

You want a Wilson Mark IV hand-he ld . .. and accept no subst itute for it !

Illustrated is Wilson's BC-2 Desk Top Battery Charger
shown c harging the Mark Series Unit

or the Be4 Battery Pack only.

ConsumtT Products Division

MARK IV:::::: 1 & 4.0 watts

SPECIFICATIONS:
• Range: 144-148 MHl
• 6 Channel Operation
• LED Battery Condition Ind icator
• Individual Trimmers on TX and RX Xtal'

• Rugged Lellan . outer case
• Switchable Hi-Lo Power
• Current Drain : RX 15 mA

TX - Mark IV: 900 mA Hi, 400 mA Low
.1 2 KHz Ceramic Filter and 10 .7 Monolithic Filter

included .
• 10 .7 MHland 455 IKz IF
• Spurious and Harmo niC$: more than 50 dB

be low carrier
• BNC Antenna Connector

• .3 Microvolt Sensitivity for 20 dB Qu iet ing
• Use, special rechargeable Ni-ead Battery

PKk
• Rubber Duck and one pai r Xtals 52/52

include d
• Weight : 19 oz . including

batteries
• Size: 6" II 1.770" II 2.440"
• Popular accessories available :

Wall Charger, Mobile Charger,
Desk Charger, Leather Case.
Spea ker Mike. Bat tery Pac ks,
and To uch Tone '" Pad .

ilson
Electronics Corp.

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

To obta in complete specifications
on the Mark IV. aloog with Wilson ',

o ther fine p roducts. see your local dealer
or wr ite for our Free Amateur Buyer ' s Gu ide.

Wi lson hand -helds have been known world -wide for exceptional
quality and durable performance. That's why they have been
the best selling units for years.

The Mark Series of miniature sized 2-meter hand-nelda
continues the tradition of dependabil ity and operation, but in
an easier to use, more comfortable to carry size.

The small compact size battery pack makes it possible to
carry one or more extra packs in your pocket for super ex­
tended operation t ime . No more worry about loose cells
shorting out in your pocket, and the econom ical price
makes the extra packs a must.

Conveniently located on top
of the radio are the controls
for volume , squelch, access­
ory speaker mike connec­
tor, 6 channel switch .
BNC antenna connector
and LED battery
cond ition
indicator.
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editorial by Wayne Green

W2NSD/1
NEVER SA.Y DIE

stituted for the Income which
would normally be expected
from advert ising.

But, then, how can 73 com­
pete against the low advert is­
ing rates and succeed in spite
of the ARRL scheme? The se­
cret to this, as anyone who has
visited the 73 HQ can attest, is
in efficient management. 73 is
run from an extremely low-cost
part of th e country, from a very
low-cost bui ld ing, wi thout the
fantastic executive salaries of
th e ARRl, and almost all tunc­
tions of the publicat ion except
pr int ing are done in house.

No one knows for sure how
much the head men at ARRl
HO make except the directors.
You won't fi nd it in the annual
reports, nor will you even find
any listed expenses wh ich w ill
give you a true hint of th e
sala ries. I've been told that
some go as high as $100,000
per year , but I doubt If they real­
ly are much over $75,000. At
one time, the two top people at
the league were making more
than the ent ire staff o f 73.

THE CURE
A few years ago, before I got

so involved wi th computers, the
smartest thing the ARRL direc­
tors could have done wou ld
have been to make a deal
whereby 73 and OST would
amalgamate and I wou ld man­
age the League. I guarantee
you th e organization would be
in th e black, our fu ture would
have been a lot more secure at
WARG, we would have a lot
more satellites up and running,
and we would stili have most of
our ham salelli te freq uencies.
The league needs a strong en­
trepreneurial type of person,
not obfu scating bureaucrat s
who have come up through the
ran ks by never offending any­
one.

Cont iflUfld 011~ '70

things coming apart.
Sometime in the early days

of the League, it was decided
that everything possible shou ld
be done to prevent any other
organization ever getting a
chance to get started. Th is
would perpetuate a competi­
non-tree si tuation and allow
the ARRL to be a dictator In the
field. In order to get anything
serious going in opposition to
the League, it was bel ieved that
another group wou ld have to
have a publication to use as a
med ium for communi cation
with Its members and lor draw­
ing In new members, much as
QST has been used by the
League all these years. To
discourage this possibility, the
advertis ing rates of QST were
set at such a low rate that it
was thought no sane persons
would try to buck the establish­
ment (ARRL) by competing with
them.

Not too long ago, I sat down
with a list of the advertising
rate s of all of the magazines in
the cou ntry (SRDS) and com­
pared the ir advert ising rate s
with those of QST. I found that
lew of them had ad rates less
tha n three times those of QST
fo r the same approximate num­
ber of readers, and most were
four or more t imes the QST
rates.

If th is is true, how is it possi­
ble? And how come there are
some competing ham rnaqa­
zines . . . one 01 which obvi­
ously is doing rather well? The
key to the legerdemain by
wh ich the ARRL was able to
keep their ad rates so low was
in their special second-class
postage rates as a nonprofit or­
gan ization. These rates are a
ti ny fra ction of the rates paid by
any regular magazine publish­
er. This means a saving of
thousands of dollars a month,
paid lor by the U.S. government
inst ead of QST, and sub-

THE REAL PROBLEM
The seeds of the disaster

presently befalling the League
go back many years . The odd
sit uat ion Is that it Is the suc­
cess of the league In drawing
in newcomers that has led to

WHAT WENT WRONG AT THE
ARRL?

Yes, I can hear the sighs 01
resignation from ARRL dev­
otees ... won't Wayne ever
stop attacking th e ARRL? ..
and why Is Wayne trying to kill
o ff the only national orcanue­
tt on representing amateur
radio? What utter nonsense!

The ARRL cou ld and should
be an organization which is run
for the benetit of radio ama­
teurs everywhere, and one to
which all of us should be able
to point with pride. The fact is
that it Is a sorry mismanaged
shambles. It is managing to
lose money despite the highest
membersh ip in history, and
despite the most advertising in
history in its magazine. To be
able to come up with a di­
sastrous oeucn in the face of
such monumental prosperity
indicates either extreme ly bad
management or else a very
heavy hand in the till . We·re
tal king about millions o f
dollars.

If the board of directors had
any real power to manage the
League, o ne could lay th e
blame for the problems at their
door. One or two fast meetin gs
a year which are almost totally
controlled by the headquarters
" Maf ia" hard ly constitute
much power to control . I don't
th ink we can real ly blame the
directors, other than to perhaps
let them know that we think
they should have recognized
the problems and gotten to­
gether to really do something
about them, even il it meant the
immediate firing of Baldw in
and his cohorts.
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MODEL NO. TA-7625

Kenwood offers you a choice.
The TR-7600 lO-watt) or TR-7625 (25-watt) with

optional -76 Microprocessor Control Unit.
• Dual concentric knobs for last. easy

selection of any 2-meter frequency, in
lOO-kHz and lO·kHz steps.

• Full 4-MHz coverage (144.000·147.995)
on 2·meters; 800 channels ; 5-kHz offset
switch. and MHz selector switch . ..for
desired band (144. 145. 146, o r 147 MHz).

• UNLOCK indicator. .. a n LED that
indicates tra nsceiver protectio n when the
frequency selector switches a re improperly
posi tioned or the PLL is not locked.

TA-7600 AND TA-7625 WITH AM-16

TR·7600 and TR·7625 .. . o ne o f them
Is sure to fit the needs of today's
Amateur Operator who's looking for
o pt im u m versatility in a 2·meter FM
transceiver. And, when either rig is
co mbi ned with the RM·76, a whole new
dimension unfolds In c ha nnel m emory
a nd s canning ca pa b ili ty. Here 's what
yo u g e t:

TA-7600 AND TA-1625 (ONLY)

• Memory cha nnel.. . with simplex o r
repeater (+600 kHz transmitter offset)
o peration.

• Mode switch for o perating simplex or for
switching the transmit frequency up or
down ... or for switching the transmitter to
the freq uency you ha ve stored in the
TR·7600 o r TR·7625·s memory (while the
receiver rema ins on the frequency you've
selected).

• Digital frequency display (la rge, bright,
ora nge LEOs).

• Stop scan (with HOLD button).
• Scan for busy or open channe l.
• Select repeater mode (simplex, transmit

frequency offset (:t600 kHz or + 1 MHz).
or one memory transmit frequency).

• Operat es on 143.95 MHz simplex
(MARS}

• Adaptable to all MARS frequencies.
• Display indicates frequency (even while

scanning) a nd functions (such as auto­
sca n, lower sca n frequency limit, upper
scan limit, and error, te. transmitting
out of band).

• Store frequencies in six memories
(simplex/repeater). See the exciting TR-7600, TR·7625

• Sca n all memory channels. and RM·76 now at any Authorized
• Auto matically sca n up the band KENWOOD Dealer!

in 5·kHz steps. ~
• Manually scan up o r down in KENWOOD

5-kHz steps (o r fast tune). . .
.• . /NlCf·.U·Ilf'r Ul amateur radia

• Set lowe r a nd upper sca n
frequency limits. TRIO-KENWOOD COMMUNICATIONS INC.

• Clear scan (for transmitting). 1111 WEST WALNUT/ COMPTON. CA 90 220



POLAROID POWER

ConrillUl!d on page 203

of people riled up with that hot
typewriter of yours.

Regarding the ARRL: I quit
when incentive licensing came
out. Why should we subsidize
someone who is taking away
our bands? If the AAAL helps us
out at WARC, great. If they
don't, then how can they juStify
their existence? We need some
people in the ARRL with some
common sense, not foolish vin­
dictive mossbacks-without
mentioning any names.

I have one last question for
you, Wayne, How is anybody go­
ing to keep millions of low­
power CB radios and hundreds
01 thousands of ham rigs out of
reach 01 cu rious individuals
who want to satlsly th at age-old
need to communicate?

Bob Wllk WAIOTV
Kansas City MO

I came across an Idea and
thought you might want to
know, if you don't already.

My father bought a Polaroid
SX-70 camera recently and, as
you know, It takes the cartridge­
type film with the battery buil t
right in t he film pack. Every time
you put a new film cartridge in
the camera, you are putting in a
new battery.

I took one of those apart
tonight just out 01 curiosi ty and
discovered that It was a flat
paper pack wit h chemicals
sealed inside. I thought that the

IL....--__I

I A HELL OF A CONTEST I
You may not publish this, but

this is my opinion of contests:
They can go straight to hell. I
am referring to the contests of
December 9, 1978. Never in my
life have I heard a ruder bunch
of people on the air. I couldn't
carry on a aso of any kind
without some damn fool break­
Ing in and hollering "CO Con­
test,5 by 9 in Oregon, aSL?"

Whoever authorizes this bull
ought to be horsewhipped with
a linear. II the ARRL is the
authorizing source, then the
authorizing person needs his or
her you-know-what kicked. This
isn't my opinion alone, but just
one of a whole lot of people who
leel th e same way. If I want a
signal report , I will ask for it duro
ing a a so. While I am in a aso,
1 don't want to hear some jerk
hollering "CO Contest."

If people are going to be rude,
then they should go back to CB
radio where being rude is part 01
it. Amateur radio doesn't need
it, nor do the vast majority of
hams I know.

Dale Dishon WDSJRF
Palestine TX

HOT TYPEWRITER

I read your editorial entitled
" WAAC Doom and Gloom" in
th e December, 1978, Issue of 73
and boy, did it strike a nerve! I
am one of those operators who
stili uses his old Novice 75-Walt
rig, but many OMs and YLs I
aso with on the air are using
new equipment into which they
have sunk a considerable hunk
of change. Imagine telling these
cps that their bankroll has
sprouted Wings, their beautiful
rtceboxes are now illegal , and
they can resort to the landline
for DX!

You could have used half the
editorial space lor printing the
names, addresses, and phone
numbers of members of the ITU,
the U.S. Congress , the FCC, the
ARRL, and anybody else who
can help prevent the WAAC
from becoming a disaster lor
hams.

Don't wo rry, th e powers-that­
be would get mail, radiograms,
phone patch calls, personal
visits, etc., by amateurs con­
cerned about the future of ham
radio.

I wish you would have limited
you r visions of gloom. Phrases
l ike " if we lose everything" are
unsettli ng breaches of the
peace. You are going to get a lot

that tt the ship sinks, we all go
down. Even that guy who claims
there's nothing to it. Noah tried
to tell people that God was go­
ing to destroy the world. They
laughed at him until one day
they woke up and saw the water
rushing upon them.

The hams wlll sit down and
discover there aren't any ham
bands anymore! Someone will
say, "What in the world has hap­
pened?"

I am not going to sit by and let
ham radio die because of the
lack of exposure in countries
that are still using the drum lor
communications. I want you to
know th at 1am beginning to see
th e storm clouds. I guess I am a
milltant ham operator. For what
it's worth, this one time I am
joi ning the loud mi nority.

Another Important concern Is
that, while I don't know about
other towns, Dayton has a great
deal of deliberate man-made ln­
terterence. It 's outrageous! If
the FCC cracks down on ham
operators, It's the hams' fault.
The ham is destroying himself
and the services available to us.

For instance, a guy will walk
right out of his office past a
phone, enter his car, and use
the autopatch to lind out
whether his wife needs any·
thing from the store!

Ham operators will create
their own doom!

Need I say more?
Wallace M. Wright, Jr. AD8N

Dayton OH
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SELF-CREATED DOOM

.-•• 1 r:. ~ ,. . ."

I am writing this letter not so
much as a leiter to the Editor,
but as a message to all hams!

I receive all of the ham
macaztnes. I occasionally read
your edi to rials. I am not too
outspoken . However, the more I
read about WAAC, I decided I
would come forth as a loud
minority, and not as a silent ma­
jority.

I am a black ham, but I have
some ground to stand on: nine
years in HF communications for
the United States Army Signal
Corps, in fixed station point to
point, Acan Starcom Stratcom
and DCA, along with one year at
Ohio Bell, and four years at the
A. L Drake Company. My pres­
ent position (for the past six
years) is as a two-way and
microwave technician at the
Dayton Power and Light corn­
pany. I presently hold a First
Class Aadio Phone and Extra
Class license. In addition, I am
the past General Chairman for
the Dayton Hamvenlion , and
also past Technical Chairman
for DAAA.

So you see, communications
is my business! I cannot sit
back and fool myself about
what is about to take place.
What we should think about is

calls " no lids, no kids, no
blacks."

I'm equally confident that, as
W9S0N asserts, there are
blacks who believe that ama­
teur radio is not open to them.
This Is not true objectively, but
most blacks perceive reality In
terms 01 the history of the black
man In Ame rica-slavery,
discrimination, and prejudice.
Why, th ey say, should I believe
the amateur radio fraternity to
be any diff erent Irom others
which are predominantly white
and known to be discriminatory.

1 don't quite agree with
W9S0N's suggestion that per­
haps ham radio should mount a
campaign to dispel such beliefs
among potential black hams.

I do believe, however, that our
fraternity can , through each 01
us as Individuals, attract the
support and participation 01
many blacks in America if we
would act toward them, on and
olf the air, as we would have
them act toward us.

Carlton D. Trotman W3BRX
York PA
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BLACK HAMS

I

The letter by Jack Chancellor
W900N in the November, 1978,
Issue ra ised some interesting
questions. How many black
Americans are hams? How are
black hams responded to dur­
ing QSOs and In amateur radio
activities?

I'm a black American ham,
licensed since 1954, and In spite
of extensive travel in 27 states
In the cou rse of my professional
activities, I've never met a black
ham. I may have worked other
black hams on the air, but I've
never had a QSO where the
other co Identified himself as
black. (Research shows that
recognition 01 the race/creed!
color of a speaker by voice
alone Is next to Impossible.)

Reactions to me by hams
here in my hometown who have
learned thai I'm black have
been 100% positive, though I
don't doubt that some anxiety
has been aroused. One instance
bears relating: My fi rst affair
with 2 meter FM was quite a
mtx -up until a lo c al ham
straightened me out on the
600·kHz difference between
transmi t and receive trec uen­
cies through the repeater. Alter
many, many a s o s, he agreed to
stop by my place to pick up
some gear I was donating to the
local amateur rad io club.
Naturally he discovered I was
black. Then he had to withdraw
an earlier Invitation to my wile
and Ito be his guests at his club
(which is a block from my aTH,
by the way) because his club
does not admit blacks, either as
members or guests.

This same local radio club
had several blacks enrolled in
Its Novice code/theory classes.
Another local radio club urged
my participation in a practice
emergency net on 2 meter FM.
Any number 01 individual local
hams and I have chewed the fat
at length, on and oft the air,
about every topic under the sun.
Never has the question of my
race arisen (except in crscue­
slons of racial problems In the
United States).

Although I've never person­
ally experienced rac ial preju­
dice as a ham, I'm con fident
prejudiced hams do exist who
practice their prejudices with
varying degrees of directness­
from "pulling the plug" the in­
stantlhey discover the other op
is black to adding to their CO

...-, 1 I
"
: 0 I

t, U.
" r ( •t,; .•

1 1

8





ST2SA and K5YY.

son KSVY racked up some 6,000
asos from several of the rarer
African spots Including ST2SA,
STIYY, 368YY, FHa, D68AD,
and SH1 .

san's main objective was to
activate some areas that had
seen little or no CW action and
to concentrate on the west
coast areas of the United States
that generally have poor prop­
agat ion into the East African
and Indian OCean areas.

The results were 6,000asos,
of which 20% were on CW and
68% were with stateside eta­
t ions. Twenty percent of the
stateside con tacts were with
W6 and W7 stations, including
50% 01 the contacts made from
FHa, where he was really con­
centrat ing on the west coast.

Although limited to only short
stays due to travel eccom­
modations, san managed 8(X)
asos from STeVY in slx hours
and some 400 asos each from
FHa and 368 in only four hours
of operation at each stop.

An acute fue l shortage in
Sudan cancelled all flights for
over a week, but San was able to
catch a charter fl ight to South
Sudan wh ich had to return to
Khartoum the next day. Other­
wise, he wou ld have been
stranded and the last half of the
trip, including 068, FHa, and
388, would have been jeopar­
dized. Luckily, it was a weekend
and conditions were good.

Travel plans and itinerary had
to be constantly changed and
updated because of widespread

airline fli ght cancellations. Get­
ting a seat on another fl ight was
nearly impossible and several
tickets had to be repurchased
because most places did not ex­
Change tickets when flights
were cancelled.

san's baggage was lost at
FR7 and the last part of the trip
was made with just bare toilet
articles and only two pairs of
shorts and socks. He wore the
same clothes for twelve straight
days. All his equipment was
also lost.

Due to a food shortage at ST
and D68, San lost twelve
pounds. Upon retu rning home,
he developed a subacute case
of malaria, despite having taken
all the proper anti-malaria drugs
before departing. It was six
weeks before he felt back to
normal again.

On the b r igh t s ide, the
temperature in Sudan was only
105 to 110degrees while he was
there instead of the 130 +
degrees just prior to his visit.
Cond itions at the Indian Ocean
stops- 368, 068, and FH8­
were pleasant but very boring
without ham radi o.

san reports that the few good
experiences incl uded meeting
some very nice people on the
trip. Sid ST2SA and Ale){ 3B8DA
were especia lly nice . 3B8CJ
was not a big DXer, but he went
out of his way to help san ob­
ta in the 368VY call instead of
the 3B8Z calls which are usual ly
Issued to foreigners.

FH80M and FHaYL were ex­
tremely nice and San reports
that Beatrice FH8YL is very
beautiful. Reiner FH80M is the
Honda and Yaesu dealer for th e
Camara/Mayotte/Reunion area.
Reiner was kind enough to take
a day off and fly San from

Mayotte to Kenya.
Robin 068AD is Chief engi­

neer of the Comoro Cable and
Wireless and san says one of
the nicest people he has ever
met. san stayed with Robin
while on Comoro and used his
equipment. The FT·101 E which
had been donated by the North­
ern California DX Foundation
had been left with FHBCY on
Mayotte. All the other equip­
ment was lost with his luggage.

san gives special thanks to
Jack W2LZX for meeting him at
the airport in New York both go­
ing and coming, and to Tony
WA2EAN, who had flnally man­
aged to locate San's baggage
which had been on Reunion all
the time.

More special thanks to those
who contributed equipment and
money to the operation. The
Northern California DX Founda­
tion, whose contributions of an
FT·1 01E and finances allowed
San to go more places and stay
longer, also provided the a SL
cards. As mentioned before, the
FT·101E was left with FHBCY In
Mayotte to provide more operat­
Ing time from that country. MFJ
donated a keyer and antenna
tuner and Butternut Electronics
and Mar-Gain Elect ro nic s
provided antennas.

Tired once more of the soft
life and not one to rest on his
laurels, San is plann ing to head
out to more u nco nq uered
worlds later this summer or fall .
Working once again with the
Northern California DX Founda­
tion, San has plans for three
spots, all on the top ten needed
list. Keep an eye on the DX
bullet ins for later Informatlon.

OBTAINING A VP2V LICENSE
We recently received a tetter

from Mr. A. M. Swain, Telecom­
munications Officer of the
Brit ish Virgin Islands, explain­
Ing the procedure involved in
obtaining a VP2V license. We
are reprint ing It here in case
anyone might be Interested in a
vacatlonlDXpedition this sum­
mer.
1. You must possess a current
U.S. amateur radio license of
General Class or higher.
2. The annual license fee is
$15.00, and each license or
renewal e){pires on January atet
in the year following the one in
which it was taken out .
3. Provided that a license is first
granted after the first day of
August, the fee shal l be lifty per­
cent of the fee specified.
4. Send a certi fied copy of your
current license, along with a
Postal Money Order made pay­
able to th e "Accountan t Gen­
eret." No personal checks can
be accepted. You must also tn­
cl ude a 5~ stamp to cover
" stamp duty." Mall to: Ministry
Of Telecommunications, Works

K5 YY with FHBOM on the left and D68AD on the right.
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Microcomputer
Interfacing__-------'

Con tinued on". ]o3

Voltage by making successive­
ly smaller tests and comparing
the resu lts of such tests to the
unknown volt~

The DONE/BUSY flag, which
Ind icates that the converter is
either DONE (logic 1) or BUSY
(logic 0), i s input into the
microcomputer as a si ngle bit.
Since there are six unused bi ts
at input port 066, bi t D7 is as­
signed to the flag. The START
pulse to in it iate a conversion
must be a short positive pulse.
It can be obtained by gating the
contro l signal OUT w ith a
039at ive device address pu lse,

7, using a 7402 z-mput NOR
gate.

A typical software subrou­
tine used to perform a single
convers ion is shown in Tab le
1.' The to-ott binary result of
the conversion is left in the B
and C registers o f the 8080,
with t he least signif icant eight
bits in register C and the most
significant two bits in register
B in bit positions DO and 01 .
The microcomputer spends
t ime in the TEST loop as it
checks and rechecks the fl ag
bit while the conversion takes
place. The converter we chose
took on ly 21 microseconds. so
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Table 1. Typical ADC input routine for a 1o-bit ana log-fo·digital
converter,

~u must supply Is a negative
IN control signal and positive
065 and 066 decoded pul ses
derived from the address bug
decoding logic.

The remain ing contro l sig­
nals that are used inc lude (1) a
START pulse applied to the
ADC that resets It and starts
the internal conversion pro­
cess. and (2) a DONE/BUSY
ADC o u t put fla g which In ­
dicates that a conversion has
taken place and that the l Q-bit
dig ital output is ready. These
are important contro l signals
since they synchronize the
operation o f t he convers ion
process. Analog-to·digital con­
verte rs are not generally " free­
ru nn in g" devices that co n­
t inuously convert voltages into
digital outputs, These conver­
sions take a fi nite period of
time, It is necessary to pulse or
strobe the AOC to start each
conversion, and you canno t ex­
pect a tc-btt binary value to be
output by the converter im­
mediately after th e s t ro be
pulse is applied , For the
general ized converter in our
figure. a zt-mtcroseccno con­
version t ime is required , In side
our ADC, a successive approx­
imation techn ique is used that
converges on the unknown
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tegration, staircase-ramp ceo­
version. o r vot t a qe- to- t re­
quency conversion.' The most
common use for an ADC Is to
convert the output from an ana.
log transducer or analog ln­
strument Into dig ital form sun­
able for direct observation on a
digital display or as input tntc a
computer. All d ig ital panel me­
ters and digital multimeters
contai n built- in enetoq-tc­
digital converters . Modern
AOCs prov ide standard TIL
outputs which may be coded in
binary, bi nary-coded decimal
(BCD), or perhaps other less fre­
quently used codes.

To illustrate how you would
interface an ADC to an 8080­
based microcomputer . con ­
sider the generalized 10-bit
ADC modu le shown in Fig . 1. In
addition to the te-en output
and analog input pin s, our
module also contains a START- -
input and a DONE/BUSY out­
put, whose funct ions w ill be
discussed later. It is not oceer­
ble to simultaneously tran sfer
all ten b it s from the ADC in to an
8-blt microcomputer. For the
1Q-bit converter. the data trans­
fer is accomplished by placing
b its DO through 07 (the ADC's
eight least significant bits) in
the f i rst input byte and the re­
maining two bits, 08 and 09
(the ADC' s most signi ficant
bits), In the second byte.

To gate da ta onto the data
bus and into the 8080, 8212
eight-bit tnree-a tete buffer
chips are used between the
ADC's outputs and t he 808O's
data bus. A gating scheme is
required so that the three-state
buffers are enabled on ly during
the time when the 8080 requests
data. In the c as e 01 the
8212 buffer, the requi red gate is
incorporated w ithin the in­
tegrated circu it chip, so all that
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INTERFACING DIGITAL·TO·
ANALOG CONVERTERS

An analog-to-digital convert­
er is an electronic device that
converts analog signals to digi­
tal signals. Typical commercial
converters are based upon the
pr inc iples of successive ap­
proximatio n, dua l-s lope ln-

Christopher A. Titus
David G. Larsen
Peter R. Rony
Jonathan A. Titus

Microcomputers are ama z­
ing device s, with an endless
variety of useful applications. II
you 've followed the 110 articles
in 73. you are probably aware
that the key to using microcom­
puters for practical purposes Is
the abili ty to interface them to
the real world. Computers are
completely useless unless they
can be made to accept inputs
from devices like keyboards,
temperature sensors, or re­
ceivers and generate output to
devices such as video rer­
minals. fire alarms, or Model
155.

When we dec ided that a
monthly column was needed to
explore the importan t top ic o f
microcomputer interlacing. we
were pleased to learn that such
a column was already being
written by The Bla ck sburg
Group. au thors 0 1 the wett­
known Bugbook SeriesTM.ln re­
cent years, the column has ap­
peared in the scientific publica ­
tion Ameri can Laboratory,
where it's been quite popular.

While this column will not
dea l specifically with amateur
radio. the in terfacing tech·
niques discussed here will ben ­
elit anyone who wants to ge t
more out of his micro, including
hams.-Jeff DeTray WB8BTH,
Assistant Publisher.

Fig. 1. Schematic diagram of an analog- to-digital converter (ADC)
interfaced to an 8080 microcomputer with the aid of a pair of 8212
buffer ch ips.

Table 2. Typical ADC subroutine for an interrupt-type co nver ter in­
terface, This assumes the conver ter will interrup t with an RST7 in­
struction vectoring to 000 070.





New Products

THE 2 METER BROOMSTICK
Smttne's new fully sen-con­

t a lned 5/8-wave c en t erf ed
dipole for 2 meters is rather m­
triguingly named the Broom­
stick. Why Broomstick? Well, it
does look strikingly like a

-

can manually activate the gate
mode.

The TriggerlGate input Is TIL­
compatible. It accepts 2-Vp-p
sine waves, l -Vpea k pulses
(with a minimum width of 40
nanoseconds), and a maximum
:!: 10-volt input. It also offers a
dc-eoupled 10k-Ohm input im­
pedance.

The Single-Shot or One-Shot
mode outputs a pulse each t ime
the momentary manual push­
button is depressed.

The Square Wave mode op­
erates at up to 2.5 MHz. The
square wave frequency is the
reciprocal of twice the sum of
the pu lsewidth and pulse spac­
ing control settings.

The Complement mode fn­
verts the output signal.

A single-turn vernier adjusts
the output amplitude over a
e.t-te-vcrt range. The output ex­
hibits a maximum 4OO-Ohm im­
pedance at full amplitude. Out­
put rise and fall time is less than
30 nanoseconds.

The TIL output offers a Ian­
out of 40 TIL loads, and is
capable of sinking 64 mi lliamps
at a maximum of 0.8 volts. TIL·
output rise and fall time is less
than 20 nanoseconds.

A Sync output offers a
minimum output amplitude of
2.4 volts and a fanout of 10 TIL
loads, and will sink up to 16 mA
at a maximum 0.8 volt s.The out­
put pulse is greater than 20
nanoseconds, wi th a rise and
f al l tim e of less th an 20
nanoseconds. The sync pulse
lead time is greater than 20
nanoseconds.

For addi tional information,
contact Continental Specialties
Corporation, 70 Fulton Terrace,
New Haven CT 06509; (203r624·
3103. Reader Service number
C9.

esc OFFERS NEW 6-MODE
MODEL 4001

PULSE GENERATOR
The 400 1 offers tnoepen­

dentrs-vertebte pulsewidth and
spacing controls Irom 100 nano­
seconds to 1 second in 7 over­
lapping decade ranges. Two
single-turn verniers provide con­
t inuous ad justment in each
range.The duty cycle is variable
over a 10,000,000:1 range, con­
tinuously adjustable from 0.5
Hz to 5 MHz. The contro l set­
tings are calibrated within
± 5% at each end of the vernier
ranges. Jitter Is held to less
than 0.1% + 50 picoseconds.

The six push-button-setec­
table modes are Run, Trigger,
Gate, Single-Sho t, Square Wave
and Complement. (The pulse
spacing cont rol is not active in
th e Tr igger o r Si ng le-Shot
modes.)

The Run mode is frequency­
settable from 0.5 to 5 MHz
through the pul sewidth and
pul se spacing contro ls. The
Tr igger mode accepts oc-to-t o­
MHz signals from an external
source.

The Gate mode starts the
generator synchronously wi th
the leading edge of the gate
signal. The last output pulse is
independent of the falling edge
of the gate signal. In addit ion,
the "One-shot" push-button

surement of rf power and vswr
is needed, you'll f ind you r watt­
meter to be you r biggest help­
ma le and worth every penny
you spent for It.

The W H·7 wattmeter/cou­
pler's ma in cabi net measures
5-5116" high &718" wide and 7", ,
deep. The removable sensing
un it is 2-1/2" high, 3-318" wide,
and 2·314" deep. Its weight Is
2·314 pounds, and the selling
pr ice is S89 .00. Available
wherever Drake equipment is
sold . R. L. Drak.e Company, 540
Richard Street, MiamiSburg OH
45342. Reader Service number
011 .

Morgan W. Godwin W4WFL
Peterborough NH

-

wh ich hold it in place. In thi s
manner, the sensing element
can be installed behind the
operat ing table so that bulky
coax need not be brought up.
Approximately 3 feet of small ,
lIexible cable connec ts the
sensing element to the meter.
allowing a wide range of in ­
stall ation positions.

There are three different
types of power to consider
when us ing a wattmeter: tor­
ward, reflected , and radiated.
The WH-7 reads the sum of the
rad iated and ref lected power,
or forward power. True rad iated
power may be determi ned with
the vewr calcu lator supplied
with the wattmeter. Simply lay
a straight edge across the ap­
propriate scales o f " FOR­
WARD" and " VSWR", and read
" REFLECTED" power on the
right ·hand sca le. Radiated
power is calculated by sub­
tract ing the reflected power
from the forward power.

Vswr measurements may be
made easily and directly with
the WH-7. Just turn the selector
switch to the "SET" position
(lUll CW) and adjust the " VSWR
SIT' control to align the meter
pointer with " SET" at the lull­
scale position on t he meter.
Then turn the selector switch to
the " VSWR" position and read
the vewr di rect ly from the vswr
scale.

Once you cnscover the conve­
nience of a watt meter l ike the
WH-7, you 'll never want to be
without it. Whet her you' re in
the process of ma tching a new
antenna, making a fast band
change during a contest, or per­
forming any other ac tivity
where fast and accurate mea-

DRAKE WH·]
WATTM ETER/COUPLER

Drake' s new WH -7 walt ­
meterlcoupler Is a tnrouan-une
wattmeter designed to match
the styling of the TA-7 and the
rest of the r-une. but it will
make a mosl useful and attrac­
ti ve addition to your shack
regard less o f the rig you' re us­
ing. The instrument has a large,
easy-to-read meter with three
calibrated scales to measure
f orward power . There ' s a
2O-Walt scale for low power en­
thusiasts as well as the more
usua l 200- a nd 2000-Watt
sc ales. A fourth cali brated
scale provides direct read ing of
vswr. and is swi tch-selected
from the front panel.

The WH-7 features a trecuen­
cy coverage of 1.8-30 MHz. The
line impedance is 50 Ohms re­
si stive. The wattmeter accu­
racy is ± 5% of reading + 0.2
Watts on the 2Q.Watt scale,
± 5% 01read ing + 2 Watts on
the 200-Watt scale, and ± 5%
of read ing + 20 Watts on the
2000-Watt scal e, th roughout
the 1.6-30 MHz range. Insertion
01 the wattmeter In the line
changes the vswr no more than
1.05:1 . The power capability Is
2000 Watt s, continuous duty.

The wattmeter Is Installed
between the output of the
transmitter (or amplifier) and
the antenna. Ordinary PL·259
coax connectors wi ll couple
di rect ly with the SO·239 recep­
tacles on the sensing element.
The sensing element Is com­
pletely removable for place­
ment in a convenient position.
It can be removed by unscrew­
ing the four machine screws on
the bottom of the cabinet

Drake's WH-7 wattmeter/coupler. esC's new Model 4001 pulse genera tor.

'6



P,ices and Speclficillions
sub/ec l to change .

VII lthou' nonce or obligallon

Memo from Drake

160 thr u 10 meters , features co mple te tt by­
pass and antenna se lector swrtcfung, bUilt- in
rf watlmeter /VSWR bridge, and o ut -of-band
cover age . With the 8-1000 balun, balanced
line a nd long wires may be accommodated
along with coax feed sys tems . A 250 wan
ve r sion is the MN-7 • • The WH-] Wattmeter
has rf powe r sca les from 20 to 2000 warts,
a nd even a d ir ect - r ead ing VSWR s cale. It ' s
an acc ur ate and conve nient acces sor y fo r any­
one's s tation. _ The PS-7 AI; Powe r Supply
can be switch-programmed for mos t pr im ary
vo ltages from 90 thr u 264 volts . No solde rmg
or jumpers neces sary . It includes auto matic
protective cir c uit ry for both voltage and c ur ­
rent . Compare the weight of the PS- 7 with
othe r s upplies , and YOU' ll know it ' s real ! _
T he RV~7 Re mote VFO provides s plit Ire ­
quency cont rol fo r the TR- 7 with a "s pot"
button for conve nie nce . _ Eve n tho the TR- 7
has a built - in speaker, the addition of the
MS- 7 Spe ake r provides greater audio fideh~y.

_ The custom -designed 7077 Dynamic Desk
Mike prov ides proper impedance and audio
c harac te r is tics for the TR-7; (ully wired tor
VOX and PIT , _ And don't forget the DL-~OO

/ DL- lOOO " Dry" Dummy Loads - the y r eally
are handy. _ The FA-7 Cooling Fan can be
ins ta lled on both the TR- 7 and PS-i (or hig h
ambient temperature env ironment or [or con­
nnuous duly RTTY o r SSTV a pplications.

" tu- me re r coverage on expor t un its only

Dr.aJ<.l~_J::R - 7/DR-7 - Speaking of innovative
e ngineer ing , did you Know this transce iver
re - mr r oduces int ernational shortwave nscen­
Ing to amateur radio? The r ece iver provide s
CO.!!1p!cte general coverage from 1. 5 thru 30
Mllz - no gaps and no r a nge c rystals needed.
With the plug-in AUX-' pc board , cove rage
can be extended from 1. 5 MHz down to "0"
MHz! Now that' s general cove r-age tl

The TR- 7 transmits on all amateur ba nds
160 thru 10 meters , aed can be programmed
o n any 8 additional 500 kHz r anges in the hi
spectrum for legitimate our-of- baed cover age
such as MARS, Embassy , future band expan­
sions , e tc. Up to four positions of inde pende nt
r eceive selectivity. combined with tull pass­
ba nd tuning. allow tailored r eception of c w,
RTTY . ssb and a -m. A special butlr-tn low
dis tortion a-m detecto r, with optional 6 .0 kllz
c r ysta l nt ter , makes " SWL- ing" with s tations
s uch as BBC, VOA, e tc, a genuinely pleasa nt
s urprise.

The special TR- 7 r ece ive r fr ont e nd, with
its high intercept point, means you can pic k
many weak amateur s igna ls fr om a mid the
super -power shortwave broadcasters. These
weaker s ta t ions co uld be complete ly lost with
conventional r ece ive r des igns .

MATCHED ACCESSQRIES - The 2kW Drake
MN- 2700 Antenna Matching Network. cover s

Avai labl e soon - the new Drake L- 7, 160 thru
10 mete r", 2 kW Wide Range Linear Amplifi er .

?he 7-LIi7e /ga uhlqlle COh1R/Vn/caf!Onssystem
combining coordinated syste ms design wi th innovative e ngine eri ng

When you se lec t Dra ke products , you select des igns tha t ma tch visua lly
and e lectrica lly - designs that work together as a comp le te unit.

TO recei ve a FREE Drake Fu ll Line Cata/o
g , p lease send name and date o f mts PlJbl icii tion to :

R. L. DRAKE C I mmlD ~ ." .OMPANY f) I • I • 540 R'Chard s-, Miami sburg. Ohio 45342
, Phone: (513) 866-242J • Ietex . 288.Q17
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Topeka , Kansas 66601
(913) 234-0198 .... F5BEWARE!!

Aluminum towers are not

usually as strong as steel

towers - ask for engineering

RTTY
mad.
easy

rU- 17(h~.. ,'149,!16
,..;....:1.. .•219.95

5""" oj 1M or! d nion ,''''''_ mo". ' M TU·17G 1<1oo1 lor HF
oro;! V HF ."«,.,." """rat.", .. an unc"" 1envod oneo.

• S llE, 7% ''W .31l.'' H,1l'i'·O
• p",_ 110tlz 1M ' 3 ...go ac,,,,,, _ o.modulo''''
• ljg~,od "'MIo "..... fo< ..... 'unir>g• Cu''''''' '*l/U""od 0oסI> ,,_ and _ ..._
• Au' os,"" .....~ tt>_ eM"" """ 00IWj .,at. rNV

• ~;"bl;"",,~ ,:,::",= 1M' """'lot"', "",d",," P.....

• TIL """",",;t>Io in<>\Jts 000 "",,,,,,, f", .., .....'" OQ<I;"""'"

• '''''~ """" ""'ou' tor 0<_ tun;""

FL••••I COIP. [-=-'I
P.O. Box 976

~

CO AKIT.. , ."r .......u rn M f .. r" ~.,. ....

most cases, are one-half as

facts before purchasing any

tower. Aluminum towers, •
In

CONNECTOR ASSORTMENT
$25.00 $23.50 e~ch

Po"p~id lot. of t ~ree

Ind ude., 5·P125Q, 5-50239, 5·UGt75, 5·UG In,
2· PL258, I - DM, 1· 11.4358, 2 _ MJS9, I . UG255,
I . UG271, 2· PL259PO, I · 1021·20, I . Lightning
Arre. lo r.

1.1...., Oulff}tl & ViIB acc."rtlli / $tJnd for FrH C.r.,OfJ

CDAKIT ~C"
P.O. Box 101 ."" Dumont, N. J. 07l.28

Circle C2 1 on Reeder Serv;ce Card
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strong as steel towers within

the same price range.

Notice Paid For By Unarco-Rohn

(Advertisement)

V" Reader Service-see page 211

FLY YOUR RUBBER DUCKY! 1

Cet off the trunk lid and into the best location
on the <:aI the cen ter 01 the rool! Tests heve
proven tha t the low profile quarter-wave whip,
or the rubber-du<: ky fro m a Handv-Lalkv. out­
perfo rms a S/8 wh ip on the trunk hke advan­
tillle o f the super ground plane by converting to
the ftYI NG-DUCKY magnetic mount Althoullh
desig ned specifically for use with a H-T, it <:an
be used with ilny mobil.. rill. Ten ~econd in~tillla ­

tion

fLVING-DUCK\' magnetic mount consish 01:
_ Chrome_pla te d super magnet (holds SO Ibs )
_ Compiltible coax plUIlS furn ilhed to match rill

requirements. Specify BNC, F type. P1159-­
50239. f or TNC wtson type add S3

_ Coax cable 105 in. lonll

FLY ING DUCKYMOU NT AND CABLE , . \1395
Q UARTE R WAVE WH IP

(spec ify connector) , . ,."""""", , S 5.95
RUBBER DUCKY to ma tc h
(specify connector} """'" .. ", , S 7,95

rf'. ~pS Ho\ 234
~Q.Ce -"" Middleb ury (' 106762
.r ..-P15 (203) 758-9228



Hickok's new LX 303 DVOM.

Continued on page 173

plicalions. The Instrument,
designated the LX 303, contains
features generally fou nd in
more expensive units, Inc luding
autopolarity, autozero and auto­
matlc overage indication . A rug·

Drake's new DL·300 (top) and DL-1000 dummy loads.

",:~",,_""""':f/~.~ W;'.' ";~"~}~~'~:~';~":~:'~":!!l r::J;:~~:.\
··'··gNJ&.Nll flI W1IWfifiW@H#i

, :: ::: :::: :::: ::: ::::: ..
~.:..::::::..::::: ::::..: ..::::......... . ~...: : ..: ..., :: ..s':::...... ,

NEW DVOM IS RUGGED,
CONVENIENT. AFFORDABLE

A new 3V, ·digit pocket-sized
digital mult imeter has just been
introduced by The Hickok atec ­
t rtca r Instrumen t Company for
e lec t r ica l/e lec t ron ic tes t,
calibrat ion, and f ield service ap-

Now. with Drake's two new
dry (no oil required) dummy
loads, the OL-3OO and DL·l000,
it's easier and more convenient
than ever to have a dummy load
handy and ready to use when­
ever needed.

The DL·300 will handle 300
Walls of rf for 30 seconds, with
derat ing curve to 5 minutes.
Maximum vswr is 1.1 :1 to 30
MHz. and 1.5:1 from 30 to 160
MHz. Impedance is 50 Ohms
resi st ive, nomin al. li s sma ll size
(6.7" x 2.08") and light weight
(11 oz.], plus buill-in PL-259 coax
connector for direct connection
to transceiver or transmitter
output, makes it perfect for per­
table, mobile, or fixed station
use.

The DL·l00Q is larger (14" x
3.6") and heavier (2 Ibs.), but it
handles 1000 Walts of rf for 30
seconds, with derating curve to
5 minutes. Maximum vswr is
1.5:1 over the ()'3O MHz. range.
Impedance is 50 Ohms rests­
tive, nominal. When the Drake
FA-? cooling fan is added to the
DL·1000 to provide lorced ai r
cooling to the res is t ive element,
the unit's rating limitations are
expanded , ie., 90 seconds at
1000 Walls. The DL·l000 is pro­
vided with 50-239 coax connec­
tor and rubber feet lor desk or
bench use.

The DL·3OOIDl·1000 dummy
loads should be used in con­
junction with the derating curve
which comes with the units if
power is to be applied for a
period exceeding 30 seconds.
Allowance must be made for
adequate cooling-off periods
when needed, to prevent ex­
ceeding the rat ing dictated by
the derating curve. Fai lure to do
so will drastically reduce the life
of the res istive element. A good
rule to follow is to allow one­
minute cooling-off periods be­
tween use.

The DL·3OO connects directly
to an 50-239 connector. enm­
inating the need for an inter­
connecting coax cable. The
DL-1OOOshoutd be connected to
the transceiver or transmitter
using a convenient length of
coax cable.

Wi th one or both of the Drake
dry dummy loads in the shack,
you' ll find that servic ing you r
gear is a lot easier and sa fer,
and you'll be a lo t more popular
wi th your fe llow amateurs if you
use one when matching a new
antenna or retuning afle r
changing bands. If you haven't
been using a dummy load, try
one. You'll like it!

The DL·300 sells for $19.95,
and the DL·1000 for $39.95.
Available wherever Drake equip­
ment is sold. R. L. Drake Com­
pany, 540 Richard Street.
Miamisburg OH 45342. Reader
Service number D11.

Morgan W. Godwin W4WFL
Peterborough NH

broom wit h an 50-239 connec­
tor In place of the brist les.

The 2 meter Broomstick is
4V, feet long and an inch in
diameter. There are no pro­
truding radials, tuning rings, or
appendages of any sort, and it
needs no ground system. A
small hook on one end enables
it to be qu ick ly and easily hung
from a drapery rod, c loset po le,
or picture hook, so tha t it is
unli ke ly to o ffend even the
most parti cul ar XYL or other
members o f the fami ly.

For the moment , my Broom­
stick is hu ng behind the drapes
of one of the living-room win­
dows, where it is completely
out 01 sight bu t still enables me
to key up several area repeaters
and put out a very respectable
signal on simplex frequencies.

The first location I tried with
the Broomstick, an inside bed­
room (no windows), produced
pretty good results on receive
but rather poor performance on
t ransmi t. Al so , f or some
reason, I was unable to ge t the
vswr to 2.1:1 maximum over t he
enti re band as spec ifi ed in the
manufacturer's literature. How­
ever, moving the an tenna to the
positlon behind the drapes 01
one 01 the llvmq-roorn windows
produced a big Improvement on
both transmit and receive. and
the vswr came down to within
the manufacturer's epecruce­
nons . Although I had no way 01
precisely measuring the amen­
na's gain, on-the-air chec ks
support the 4 d BI figure given in
the specs.

The 2 meter Broomstlck is
no t only a versatile indoor
antenna at home and away, but
can be used ou tdoors as well ­
it' s watert igh t and looks l ike it
should stand years of ra in and
sun and whatever else Mother
Nature is likely to throw at it. A
mobile mounting clamp will be
available shortly. If you've been
stuck with using a telescoping
whip or rubber ducky at home
or from hotel and motel rooms
when you travel , the Broom­
stick will give you a very useful
signal boost.

Smfthe's 2 meter Broomstick
is priced at $19.95 and is sold
and dist r ibu ted by Smithe
Aluminum. Box 442, Laurel MD
20810. Reader Service nu mber
580.

Morgan W. Godwin W4WFl
Peterborough NH

DRAKE DRY DUMMY LOADS
If I were ever limited to a

single accessory item lor the
shack , I 'd unhesitatingly
choose a dummy load. Whether
I'm tweaking up a new piece of
equipment I've just built, going
through the neutralization pro­
cess after changing the fina l
ampli fier tubes in my trans­
ceiver, or simply retun ing after
changing bands, I f ind a dummy
load Ind ispensible.
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Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08fXJ4

Contests

BARTO SPRING RTTY
CONTEST

Starts: 0200 GMT
Saturday, March 24

Ends: 0200 GMT
Monday, March 26

The total contest period is 48
hours, but no more than 30
hours of operation is permitted.
Time spent listening is counted
as operat ing t ime. Off periods
may 1'01 be less than 3 hours at
a t ime and l imes on/o ff must be
summarized on th e log and
score sheets . There will be
separate categories for si ngle
operators, multi-operators, and
shortwave l isteners. Use all
amateur bands from 80 to 10
meters. Stations may not be
contacted more th an once on
any one band, but additional
contacts may be made with the
same station if a different band
is used. Those on the ARR L
count ries list and in addition
each WIK, VElVa, and VK call
area will be counted as seo­
arate co untries (b ut WI K,
VElVa, and VK will be counted
once only for aCA purposes).
MESSAGES:

Messages exchanged will
consist of:

Time in GM T consisting of a
full 4-figure group; the use of
t he expression "same" or

RESULTS OF THE 1978 RHODE ISLAND
aso PARTY

received by May 31, 1979, in
order to qualify. Send logs and
check sheets to: Ted Double, 89
Li nd en Ga rde ns, Enfi e ld ,
Midd lesex, England ENl 4DX.
The judges ' dec ision wi ll be
final and no correspondence
can be entered into with re­
spect to incorrect or late en­
tries. All logs wi ll remain the
proper ty of the Brit ish Amateur
Radio Teleprinter Group. Certit­
icates wi ll be awarded to:
leading stations in each of the

RHODE ISLAND

COUNTY CALL aso PTS. MULT. SCORE
Bri stol *WB1DEUIN 57 300 2. 7,800
Kent *WB1DXE 418 844 52 43,888
Newport *WA10SL ,. 4. 1 322
Providence *WBl EJI .32 1,288 85 109,480
Washington ·K1aFD 1. ,.8 3. 6,048
Providence N1AIll 24. 51. 42 21 ,672

muttl-cp
Br istol Nl RI 43 . 0 24 2,1 60

OUT OF STATE

COUNTY CALL aso PTS. MULl. SCORE
Alaska *KL7IUM 4 8 2 ,.
Arkansas ·WA5DTK 5 18 3 54
Connecticut ·W1TEE 14 41 5 235
Georgia *N4NX 23 .2 5 310
Illinois *WD9ADH 31 120 5 .00
Iowa *WBQUCP 13 42 5 210
Kansas *WQODT s 20 3 .0
Kentucky ·WA4QMa 3 s 2 12
Louisiana ·W5WG 22 1. 4 304
Maryland *N3SL 11 38 4 152
Massachu·
setts *N1NA 18 214 5 1,370
Minnesota ·Wl0UQ 21 .2 5 310
Nebraska *NIWB 8 24 4 ••Nevada *W7HI • 34 4 13.
New Jersey ·WB2HSG 5 18 2 3.
New Mexico *K5MAT 11 45 5 225
New York *W2HAE 10 3. 3 108
Pennsylvania ·WA3JXW 4 8 1 8
S. Carolina *WB4HLC 15 38 5 ,.0
Texas *WB5PDa 10 28 4 11 2
Virginia *W4ZRJ 5 18 3 54
Washington *K7Ea 4 ,. 3 48
WisconsIn *WB9PVI ,. .2 4 248
Ontario *VE3KK 14 41 4 188
Kuwait *9K2FX 15 38 5 ,.0
Greenland *K3KXlOX 1 2 1 2

TOP THREE-R. I.
·1. WB1EJI 109,480
*2. WB1DXE 43,888
*3. K1BV 8,118

Novice Winner: WBl DEU
Tech Winner: WB1AFa
VHF Winner: Wl EOF
Cert if icates of Merit Awarded to: K1UXS, N1DM, WB1EHO,
and KA1AZ for their help in making the aso Party a success.

TOP THREE OUT OF
STATE

· 1. N1NA 1,370
*2. W1 FJI 1,345
*3. WD9ADH 600

* denotes certificate winner

Results

per iods. Lo g s t o con ta in :
date/time in GMT, call sign of
station worked, RST report and
message number as sent, RST
report and message number as
rece ived, exchange po ints
claimed. The summary sheet
shou ld show the full scori ng ,
the times off and on the air,
and, in the case of multi­
operator stat ions, the names
and callsigns of all operators
involved with the operation o f
the stat ion. All logs mus t be

" same as you rs" wi ll not be ac­
ceptable.

RST and Message Number­
the message number must con­
sist of a 3·f igure group start ing
with 001 for the firs t contact
made.
POIN TS:

Al12-way RTTY contacts with
sta tions within one's own
country wil l earn 2 po ints, wh ile
t hose outside one's own cou n­
try earn 10 po ints. All stat ions
wi ll receive a bonus o f 200
po ints per country worked, in­
eluding t heir own . NOTE: Any
one country may be counted
again If worked on anot her
band, bu t conti ne nts are
counted only once. Proo f o f
contact wilt be req uired in
cases where t he station worked
does not appear on any other
contest logs received or the
station worked does not submit
a check log.
SCORING:

Mult iply aso po ints ti mes
total countries worked; multi­
ply total country po ints times
200 multiplied by number of
continents worked. Add these
two totals together to obtai n
your f inal score. Example: ex­
change points (302 x countries
.10) = 3020; country points 10 x
200 x continents 3 = 6000; f inal
score = 9020 points.
LOGS AND SCORE SHEETS:

Use a separate sheet for
each band and indicate all rest

ARRL ox Competition-Phone
YL-OM CW Contest
aCWA aso Contest-Phone
Virginia aso Party
Commonwealth Contest
ARRL OX Competition-CW
ca Worldwide WPX-SSB
BARTO Spring RTTY Contest
North Dakota aso Party
Tennessee aso Party
International 10·10 Net Canterbury Chapter
aso Party
Wisconsin aso Party
ARRL Open CD Party-CW
aRP aso Party
ARRL Open CD Party-Phone
ARRL EME Contest
PACC OX Contest
World Telecommunications Day Contest­
Phone
World Telecommunication s Day Contest­
CW
ARRL EME Contest
ca Worldwide WPX-CW
ARRL VHF aso Party
ARRL Field Day
ARRL Straight Key Night
ARRL IARU Radiosport Competition
ARRL UHF Contest

* = described in last issue

Calendar

Apr 21 ·22

Apr 28·29
May 12

May 19

May 19·20
May 26·27
June 9-10
June 23·24
July 4
July 14·15
Aug 4·5

Apr 7·8

Mar 31·Apr 1

Mar 17-18
Mar 24·25

Mar 3-4

Mar 10-11*
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THE 73 MAGAZINE 10 METER AWARDS

The return of vigorous so lar activity means that 10 meters
is once again a band to be reckoned wi th. 01' Sol's 11-year
cycle of sunspo t production is abou t to hi t a peak, wi th the
resul t that QRP 10 meter OX is possible.

Now's the perfect time to convert tha t old CB rig to 10.
American Crystal Supply makes a var iet y of simple and inex­
pensive conversion ki ts, or you can do-it-yourself from the ar­
ticles in 73. True appliance opera tors can purchase ready­
made rigs from Bristol Electronics or Standard Communica­
tions. To give you an added incentive, 73 is offering two nifty
Certifica tes of Achievement for 10 meter channelized com­
munica tions.

For domestic types, there is the 10·40 Award. This one
should be pretty easy-iust work 40 of the 50 sta tes. The OX
Decade Award goes to DXers who work 10 or more fo reign
countries with a channelized 10 meter rig . We have endorse­
men t stickers, too- the who le bit.

To give everyone an equal shot at award #1, only con tacts
made Oc tober " 1978, or after will be valid.

Well, don't tuet 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. Both converted Citizens
Band equipment and commercially-produced units may be
used.

2) To be eligible for award credit, all 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 specter 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 coun­
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 po ssession of the applicant.

n 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) All award applications should be mailed to: Chuck Stuart
N5KC, 5115 Menelee Drive, Dallas TX 75227.

th ree c lasses, the top stations
in each continent, and each
WIK, VElVa, and VK call area.

If a contestant manages to
contact 25 or more different
count ries on 2-way Rn y du r­
ing the contest, a claim may be
made for the Quarter Century
Award issued by BARTG for
which a charge of 3 dollars US
or 15 IRCs is made. Make your
claim at the same ti me as you
send in your log. Holders of ex­
isting aCA awards will auto­
matically have any new coun­
tries added to thei r records.
However , in view of the high
volume of work wh ich the con­
test manager has to deal with,
it wil l not be possible to
prepare and send out new
awards or update existing
awards until the final results of
the contest have been evaluat­
ed and dispatched.

If any contestant manages to
contact stations on 2·way Rn y
with all six continents and the
BARTG contest manager re­
ceives a contest or check log
from all of the operators in
those six continents, a claim
may be made for the WAC
Award issued by the RTTY Jour­
nal. The necessary information
will be sent on to t he RTTY
Journal, who will issue the
WAC Award free of charge.

INTERNATIONAL 10110 NET
CANTERBURY CHAPTER

aso PARTY
Starts: 0000 GMT

Saturday, March 31
Ends: 1200 GMT
Sunday, April 1

Work each station only once;
all contacts on 10 meters . Ex­
change catlstqn , name, a TH,
10X number if any, Canterbury
Chapter number if held , and
your own local chapter name
and number if any.
SCORING:

Claim 5 points for working
the Canterbury Chapter can­
s ign ZL3ACA. This will be used
on a roster basis throughout
the party by committee mem­
bers who wi ll also be using
their own station calls. Score 3
points for w:;>rking a station
holding a 10X number and also
either fu ll or associate Canter­
bury Chapter membership. For
any station hold ing a 10X
number, but who is not a
Canterbury Chapter member,
score 2 points. You only get 1
point for working any ot her sta­
tion on 10 meters.
EN TRIES:

Logs must be received no
later than May 15, 1979. Send
to: C. J. Bramley ZL3ME, 198
Greers Road, Christchurc h 5,
New Zealand . Please w rite
clearly ; show your name and
address with you r 10X number
if you have one.
AWARDS:

A handsome fi rst-place
trophy to the highest score r. A

pennant to t he highest scorer
in each US, Canadian, Aus­
tral ian, Japanese, and New
Zea land call area; to each Cen­
tral and South American cou n­
try; to each European, Afr ica n,
and Asian country; and to three
Pacific Ocean zones. Awards
are free and will be sent airmai l.

NORTH DAKOTA aso PARTY
Starts: 1800 GMT

Saturday, March 31
Ends: 2400 GMT
Sunday, April 1

This contest is sponsored by
the Fargo Repeater Assoc!a­
tton . Act ivity will be between
Nort h Dakota and out-of-state
stations. The same stat ion may
be worked once per band and
mode. North Dakota mobiles
may be worked again w it h each
county change.
EXCHANGE:

a s o number and county for
ND stat ions; aso number and
state, province, or country for
others.
FREQUENCIES

3560,3895,7060,7230,14060,
14285, 21060, 21355, 28060,
28600, 29005. Nov ices and
Teens will operate in the middle
of their bands.
SCORING:

One point per aso. ND eta­
trona mult ipl y total asos by
sum of states, provinces, and
OX countries. Others will use
NO counties for their multiplier
(53 max.).
ENTRIES AND AWARDS:

Certificates to top scorers in
each state, provi nce, and DX
country, the top 10 ND entries,

THE 73 BAND PLAN

ClI.nn.1 Fr.q.IMH.)

1 28,965 . .. lIste ni0\9 & ca lling
2 28.975, .. Auloc.tl monitoring
3 28.985 County hunting- not

rag chew
4 29 ,005 .. Beacon monitoring
5 29.015
(> 29.025 .. Rag c hewing (Iowesll
7 29.035
8 29055
9 29,~

10 29.075
11 29.085
12 29,105
13 29,115
14 29.125
15 29135
18 29, '55
17 29185
' 8 29,175
19 29,185" Repe.ler channe l
20 29 205 . RTTY
21 29,215, , ,Osca, Coo,d'M t,on
22 29.225
23 29.255. . SSW
24 29.235
25 29,245 Repeat",
:Ill 29.265 Aepeale'
27 29,275 Aepeate'
28 29.285
29 29,295
30 29305
31 29 315
32 29,325
33 29,335
34 29,345
35 29355
36 29,365
37 29,375
36 29,365
39 29395
.-0 29,405 . . Oscar tis tening

and top 5 ND mobiles. Mai ling
deadl ine is Apri l 20 and all en­
t ries should be addressed to:
Fargo Repeater Association,
WOalCCL, 2826 Evergreen Road,
Fargo NO 58102. Incl ude a large
SASE f or a copy of the
resul ts.

TENNESSEE aso PARTY
Contest Periods:

2100 GMT Saturday, March 31
to 0500 Sunday, April 1
1400 GMT to 2200 GMT

Sunday, April 1
The contest is sponsored by

the Tennessee Council of Ama­
teur Radio Clubs. You may work
the same station on di fferent
bands , modes, or counties.
Repeater contacts are not al­
lowed . Mobiles compete against
mobiles, portables against por­
tables. Single-transmitter en ­
tries only. No county line opera­
tions for multiple contacts are
allowed. Portable stations mu st
use a portable an tenna as on
Field Day. Phone and CW are all

one contest, combined score!
EXCHANGE:

TENN stations give RS(T)
and county; others send RS(T)
and state, province, or country.
FREQUENCIES:

Approximately 50 kHz up
from the bottom of each CW
band. Phone -3980, 7280,
14280, 21380, 28580. Novices
operate authorized frequen­
cies.
SCORING:

One point pe r contact: TENN
stations multiply by sum of d if­
ferent states plus different VE
provinces plus TENN counties.
Others multiply by number of
TENN counties for final score.
Add bonus of 200 points for
each county operated from out­
side of home cou nty with a
minimum of 10 contacts .
A WARDS AND ENTRIES:

Plaques to TENN top score ,
TENN mobile, TENN portable,
and out-of-state. Certificates
with results to every log show­
ing 15 contacts . Logs must
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show date/t ime in GMT, station
worked, band , mode, ex­
change, and score. Use sep­
arate sheets for each band with
over 25 contacts. Submil a
cross-c heck sheet similar to
ARRL ope rating aid #6 if you
have over 200 asos. Logs mu st
be leg ible 10 avoid disqualifica­
tion. Mail ing deadline is May 1.
Send business size add ressed
envelope to: Dave Goggio
W40GG, 1419 Favell Drive,
Memphis TN 38116.

WISCONSIN 050 PARTY
Starts: 2100 GMT March 31

Ends: 0300 GMT April 2
Maximum operating lime is

lim ited to 24 hours. Phone and
CW are the same contest. Any
station may be worked only
once using all bands 160 to 10
meters. Novices or Technicians
sign /N or /T.
EXCHANGE:

WISC stations send RS(T)
and county; others send RS(T)

and state or prov ince.
SCORING:

Phone contacts count as one
aso point, while CW contacts
cou nt as two aso points. wis e
stat ions mult iply a s o points
by number o f states pl us WISC
counties; others mult iply a s o
points by number of WISC
counties. Foreign countries
other than VE and VO count as
add it ional states. Novices
score as above, then mult iply
total by 2.5 to get f inal score.
FREQUENCIES:

3550, 7050, 14050, 21050,
28050,3980, 7280, 14280,21380,
28580, and 20 kHz up from the
bottom of the Novice bands.
AWARDS:

Awards to the highest score
per state and the h ighest c lub
score. Awards 10 be presented
at the Central Division Conven­
tion in June in Mi lwau kee .
ENTRIES:

Logs must show date/t ime in
GMT, band, mode, call, report.

and score. Logs mu st be legible
or will be c lassified as check
logs. Logs containing more
t han 100 contacts mu st also be
submitted with ARRL or simi lar
dupe sheet. Al l ent ries must be
postmarked before May 1. Send
results to: Wiscons in a s o Par­
ty, c/o West Allis RAe , PO Box
1072, M ilwaukee WI 53201.

WORKED ERIE,
PENNSYLVANIA AWARD

This certificate is sponsored
by the Radio Association of
Erie. In order to qualify for the
certif icate, an amateur must
prove two-way contact with ten
Erie amateurs on any band in
any mode or combi nation
thereof. A copy of his aSL
cards or log entries will be re­
qui re d as proo f. A self-ad ­
dressed, stamped envelope will
en sure a speedy return of the
award . Send inquiries or rntor­
matron to: RAE, Box 844, Erie
PA 1651 2, or John Ltnovav

WB3IFD, 908 West Ninth St.,
Eri e PA 16502.

WARC 1979 CW DIPLOMA
On occasion of WARC 1979,

the REF is making available the
CW Diploma for contacts made
between January 1 and Decem­
ber 31, 1979. Necessary are a
minimum of 300 asos to in­
clude: 1 station of the c ity of
Ge neva-WARC 19 79 , 50
French stat ions dealing a code
number with the RST, 10 can­
tons HB, 5 provinces ON, 25
provinces Ital y, 8 districts EA, 5
provi nces PA, 15 DOK of Fed­
eral Germany, 1 station of G,
GI, GM, GW, and ts otner au-c.
pean countries. Apply before
April 1, 1980, 10 REF (WARC
1979), Square Trudain 2, 75009
Paris , France. Inc lude 10 IRCs
and a verif ied list of asos. Per
count ry, a rank will be es·
tablished and the f irst wi ll be
honored with an ad ditional
award .

- certificate winners

Results

Free one-year subscription to CANADX bulletin LONG SKIP
winners are:
RIck Donelly WD5EEF; Gary Fosket W1ECH/l ; ARC Urbana III
W9YH; Phil Alman WD8DPB; Joe Piclor WB40SN.

1978 CAN·AM CONTEST RESULTS

TROPH V WINNERS-SINGLE OPERATOR
American Champion, Mixed-David Hachadorian K6LU7
Canadian Champion, Mixed-Jim Bearman VE5DX
American Trophy, CW-John Hawkins K5NW
American Trophy, Phone-Jack Webb W5JW
Canadian Champion, CW-Lee Sawkins VE7CC
Canadian Trophy. Phone-Sid Kemp VE7BGK

Multi-Operator Champion - Walt Tillner CG31XE
Club Compet it ion Champion-BC Contest Club

214240
173404
166995
164794
154624
142737
109368
109347
105664

91 542

512952
311526
295104
269698
266388
162036
133245
99246
90474
85176

7271 92 ­
466150­
375756­
335440­
295104­
269698
186410
173816
164794
164794

Phon e
K6LU7
W5JW
K5UR
WB4SKI
AA6DX
K5NW
WB6RDA
WB7RFA
WB5TAP
K8MO

TOP TEN- U. S.
Mixed
1. K6LU7
2. W5JW
3. AA6DX
4. K5NW
5. K5UR
6. WB4SKI
7. WA4HRG/7
8. K8MO
9. WAILKL
10. K1ZZ

CW
K6LU7
K5NW
WAILKL
K1ZZ
W5JW
WB40SN
AA6DX
WA4HRGI7
K4BAt
WD8DPB

match you to the ham in the
other province. Our Ministry of
Educati on "schocr-to-scnoot''
coordi nator seems quite inter­
ested in helpi ng me match up
c lasses and ham s.

Bob Hulme VE3DNG
Box 430

Temagami , Ontario
Canada POH 2HO

418964
403704
288673
238044
176900
147030
137475
106272
105216
101813

816180
716023
704217
517310
397458
210177
194584
179634
159264
146787

1219884­
1134987­

704217­
517310­
435778­
397308
288673
262071
218151
194584

Phone
VE5DX
VE7CC
VE7BGK
VE7CNY
CG4SW
VE6MP
CG3FFA
VE41E
VE3KZ
VE6AGV

TOP TEN-CANADA
Mixed
1. VE5DX
2. VE7CC
3. VE7BGK
4. VE7CNY
5. CG4SW
6. VE3KZ
7. VE7CMK
8. VE6MP
9. VE40Y
10. CG3FFA

CW
VE7CC
VE5DX
VE7CMK
VE3KZ
VE40Y
VE1AIH
VE1AJP
VE7AV
VE3DRB
VE7DLM

Ham Help
I woul d appreciate it If any

Canadian ham who is wi lling to
take h is portable rig to school
or have about a half-dozen kids
visit h is shack to talk to stu­
den ts i n another provi nce
would send a a SL card to me.
On the blank side of the card,
please list the bands you can
use an d the modes (AM, SSB,
Rny, OSCAR, SSTV), to help

119"
92'

119
9.'

109­
75"
63
56'

175­
161*
139
136*
100-

607
633
470
477
327

729
633
493
494
256
176
156
165

CLUB COMPETITION
Canada-U. S.
1. BC Contest Club 2683539
2_ Toronto OX Club 1369143
3.807 Contest Club 194184
4. Farout ARC 62399

302400
291088
185148
137904
71900

254184
171304
170646
101822
60277
29475
27090
20944

MUL TI·OP-CW
CG31 XE ON
VE2FU PO
VE3HBX ON
W9YH IL
N5TV LA

MULTI·OP- PHONE
CG31XE ON
VEl AWN PE
VE3HBX ON
N4UF FL
WB3GPR PA
WD5EEF TX
VE3FEA ON
N5TV LA

MULTI-OPERATOR
Mixed-Canada/U.S.
CG31XE 556584-
VE3HBX 355794"
VE2FU 291088"
VEl AWN 171304-
W9YH 137904-
N4UF 101822
N5TV 92844
WB3GPR 60277
WD5EEF 29475
VE3FEA 27090
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Chip here. and that half may be
safely ignored. The character
to be sent is programmed by
ground ing the space bits on the
transmitter. When the " send"
l ine is grounded. the charac ter
will be sent out over the output
l ine. Before we leave the UART.
note that it requ ires not only
+5V, but also - 12 V at a few
mAo Although there are o ther
UARTs not requiring this sup­
ply, we are showing it because
the 1013 is the most widely
available.

The output from the UART is
a Tf'Lcompatible l ine that goes
Iowan space and high on mark.
Most keying sche mes, ln­
eluding the one shown for the
ST·6 a while back, use th is con­
vention. To prevent interaction
with t he TU's circuitry, how­
ever, one more chip will be
used. A 7407 buffer, wired as in
Fig. 4(a), will be used between
the UART and the keyer. The
7407 is an "ooen-couector" but­
fer. That means that instead of
giving a TTL high level during
mark. it presents an open clr­
cutt . We then obviate the risk of
feeding a voltage into a sen­
sitive circuit. be it the ST-6 or a
snut-ect keyer. A standard but­
ler, like the 7417, can be used
with a blocking d iode. shown in

,

Fig. 4. Output butters. (a) 7407.
(b) 7417. (c) 7406.
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Fig. 2. 727 Hz clock.

vtous reasons.
Th is handshaking between

the UART and the device using
the data brings us to the A,
standin g for asynchronous .
Realize if you will that , al ­
though the data is go ing by
rapidly, and to your plodd ing
visage continuously, it really is
going in a start-s tep fash ion,
with del imiters defining each
character. Although bits within
each character are being sent
at a given baud rate, characters
themselves may be sent as rap­
idly as the system will handle or
whenever the operator decides
to hit a key. This is asyn­
chronous data flow. It the data
were being sent at a known,
constant rate. there would be
no need for charac ter delimit­
ers. This is ca ll ed synchronous
data, and devices capable of
generating either synchronous
or asynchronous data are fre­
quently termed USARTs. I'll ret
you f igure that one out for
you rself.

The U, of course. is for uni­
versal. I guess that means they
can use them on t he Enterprise.
So that's the UART. At least
you've got some idea now of
what this multi-legged chip
does. Let's see how to hook
one up.

Remembering that we need a
clock sixteen times the baud
rate. dig out a 555 and look at
Fig. 2. The baud rate for 60 wpm
RTTY Is about 45.45, and six­
teen limes that is roughly 727
Hz. The values shown in the
diagram will g ive that frequen­
cy. with the variable resistor
used to fine trim the output.

Fig. 3 sho ws how to hook up
the UART itself. We are not us­
ing the receiver portion of the
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parallel and back again . You
remember serial and parallel ,
don't you? We covered that last
year. As you may recall , the
most efficient means for trans­
ferring data long d istances is in
serial format. Generation, how­
ever, is best done in parallel.
Last month we looked into one
such techn ique. But we
digress.

Okay, so here we have gener·
ated some parallel data, five to
eight bits long, and we wish to
send it. Some fancy logic and a
shift reg ister could put the data
out, appending the necessary
START and STOP bits, and ac­
com pl ish the task. But you
know, a bunch of ch ips, all that
wiring , and remember Murphy's
Law as applied to c ircuit cern­
plexity. No, that would be too
messy; let's use the UART. To
send data is rather straightfor­
ward. The chip must be con­
figured for the number of data
bits, stop bits, and parity. Then
a clock of sixteen times the
baud rate is applied, and the
data is presented to the trans­
mitter parallel inputs. around­
ing the " send" line momentari·
ly begins the process and, 10
and behold, the data flows
serially out of the UART.

The R stands for receiver
and, while basically simi lar to
the transmitter, albeit back·
wards, there are a few hookers.
The data comes into the
receiver serially, is converted to
parallel, and is presented to the
receiver output. A pair of
signals is also used to state
that there is data ready to be
picked up, and that the data
has been picked up and new
data may replace it. This is fre­
quently termed "handshaking ,"
fo r what seem to me to be ob-
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RTTY Loop

Allow me to make a rash as­
sumption: You read 73. Now,
that is not quite so unfounded; I
mean, you are reading this col­
umn, right? Right. Hello, Qui
there! Unless this is your first
issue 01 73, or you are a hope­
less tube buff , by now you've
read about a little device known
as a UART. The reason that this
chip (yes , Virginia. it is an IC) is
important is the subjec t o f this
month's column.

Plunging right 10 the heart of
the matter, Fig . 1 is a pinout
diagram of a popular UART, the
AY ·5·1Q13·A, Available from
several sources advertis ing in
73, as well as Radio Shack and
Jim-Pacs frequently found in
electron ic and c o m p u t e r
stores, this chip is usually
priced under seven dollars. Its
rather long designat ion is fre­
quently truncated to a " 1013,"
and it is pin-compatible with
several other UARTs on the
market.

" UART" stands for " Univer·
sal Asynchronous Receiver
Transmitter." Now before you
get all lost in that sea of words
back there, ret's dissect it a bit
and see if we can understand it.
Starting from the rear, the first
word we encounter is "trans­
mitter." OK, we are all hams, so
we know what that means,
right? Let 's see, the antenna
must go here, the key. hmmm,
where do you plug in the key?
Hold up, nee-new. WHOA! Th is
ain' t that kind of transmitter.
This is a data transmitter
which, when coupled with its
companion receiver, will allow
us to convert from serial data to

Fig. 1. AY·5-JOI3·A pinout diagram.
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The FIRST Automatic send-Receive Electronic
Terminal for Baudot, ASCII, and MORSE

• Type and edit your message while receivi ng
.200 line storage • 24 1ine sc reen
• Non-volatile and programmable HERE-I S
• Internal real-time clock • RTTY and CW lD
• WRU answer·back • Upper and lower case ASCII

HAL COMMUNICATIONS CORP.
Box 365
Urbana , Illinois 61801
217-367-7373

In Europe contac t:
Richter & Co.; Hannover
I.E.C. Interel co ; Bi sson e

$1995.00
Call or write
for complete
new catalog



RAM Scan Your KDK
- amazing flexibility for $30

This mod was made for you and me.

A n Chapman WB2JHN
30 Cymbeline Dr.
Old Bridge NJ 08857

HO W would you like to
program a nd scan up

to 16 frequen cie s wi th your
KDK, 7400, 2036 or other
synthesi zed rig ? Ut iliz ing
six readily-a vail abl e ICs,
this sca nne r will di spl ay
the scanned frequen cies
on your KDK 's readou t.
give you a programmabl e

priority frequency, be no
larger than a pack of king­
size cigarettes, and cost
you no more than $30.
Sound interesting? Read
o n.

The idea st ruck me one
day while reading an ad for
the 1-4 MH z sc a nne rs for
the KDK and 7400. I won­
dered how many t imes
those scanne rs would stop
at unwanted repeater input
frequ en cies, no i se, and
o ther undesirabl e signa ls.
Why cou ld n't there be a
better so lutio n for le ss

than $1 cor
Although th is article is

geared to t he KDK , the
concepts and circuitry are
adaptab le to most other
synthes ize d rigs . An under­
st a nd ing of the va rio us
sta ges , went t hro ugh de­
vel oping th e sc a n n e r
sho u ld help t hose with
other than KDKs app ly it to
their radios.

Looking at the KDK 's
priority c ha nne l, whi ch
sim ply ties a set of diodes
ac ross the inputs of the
decade co unte rs, 146,52

would be connected as
shown in Fig. 1.

Why, then , couldn't we
build a board with a series
of diode arrays and scan
them? A typical scan ning
c ircu it might look like Fig.
2.

With the circu it shown,
1( -225 owne rs could easi ly
scan the ir rigs. The prob­
lem s with this sc heme
a re t ha t it takes gobs of
diod es a nd a re lat ive ly
large diode matrix board .
But it st ill works and works
well.

Photos by Jim Stansberry WA2HEN

Close-up o f the sca nner hand-wired on vectorboard. The
clump of componen ts (upper le ft) and the transistor
(cen ter) were a last minu te fix to use the KDK 's busy light
and unlo ck light fo r scanner control. Note the heat sink
under the 5 V regularor.
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View of the tie points for the twel ve memory lines into the
PL '. se c t ion. No te the d iodes hanging in midair. The com­
mon iunc tion o f the diodes does no t have any wire
soldered to it. Object (l ower left) in shrink tubing is an
ME-3 tone encoder.



The 16-conductor flat cable was routed around the side
and through the case at the front molding. The light object
at the point of entrance is a iokied-over business card used
to protect the cable from being p inched.

Address Frequency
0000 146.52
0001 146.55
0010 146.58
0011 146.67
0100 146.70
0101 147.12
0110 154.91
0111 155.19
Unlock l ight will go on
1()()() 147.51-may be bypassed
1001 147.51 -will now slop if previous ly busy
1010 147.54
1011 147.57

etc.

View o f the scanner's front panel.

, ..~, '00 ' '' ' '0 . ~ •

• • , • • , • • ,
I I I I I I I

.. • , ,
Fig. 1. Binary representation at 146.52.

eo
IKC aO(
tOlJ~'("..
ug'Q

Construction
The fina l design was

built o n a 2" x 3" vector­
board us ing sockets and
ha nd wiring. layout shou ld
not be critical , but, fo r ease
o f const ruct ion, the mem­
ories shou ld be side by side
since much of the wiring is
repet itive . The LM309 5 V
regulator is ke pt in the
s c a n n e r to kee p th e
amou nt of wo rk in t he KOK
to a minimum. Since the
regulator is dropping ap­
proximately 7 vo lts at ap­
prox imate ly 250 mA, it
does get very wa rm and re­
quires a he at sink . There
are other ways of develop­
ing the + 5 V, but this was
the quickest and dir t iest­
warmest, too, I'm su re .

12 bits required . However,
we will only employ 16 of
the 256 positions . The
block diagram can be seen
in Fig. 6.

'- ,.~ 1==A~~"

eeoc- l- ." ~
IKCAO( L. 'HOD£ EC<M.O'o f( " COu~T( " AUa.r= ,,

- g,gO£ FAQU.

quencies to be scanned . To
c hange frequen cies, you
must replace the PROMs
with another pair pro­
grammed to your new re­
quirements .

The Final Solulio n
En ter the RAM (random

access memory). The RAM,
fo r t h o se unfamiliar
with t his type of dev ice,
can be programmed like a
PROM. However, unl ike a
PROM, it can be erased
e lect ronica lly and repro­
grammed as desi red It s
majo r d isadva ntage is its
vo lat ility-when power is
shut o ff, it lo ses its pro­
gram.

For the scan ne r, t he Intel
2111 RAM was used . The
2111 is a 256 x 4 device,
whic h one can again visu­
a lize as 256 switch po si­
tions of 4 dio des each. The
app lica tion will use 3 of
these devices to give us the

tually eliminate the diodes
necessary to generate the
desi red frequency . The
PRO M must then be ad­
d ressed in s e q ue n c e
(switched to the desired
matri x) to connect the cor­
rect a rray to t he 74192
decade coun ters. The scan­
ne r would now loo k like
Fig.5.

This system wo rked very
well o n a prototype, using
LE Os to c heck o u t it s
capabi lit ies . Although th e
8223s were programmed
for 32 frequencies, only 16
were used since the 74161
has 4 o utp ut lines and can
add ress o nly 16 locat ions
o f the PROM.

The major d rawbac ks o f
th is system a re in the fac t
that t he 8223 is a b ipol ar
PRO M and , o nce pro­
gram med , it cannot be
changed . The sca n ner
wou ld now have fixed fre-

However, why use all the
diode s when there is a
uniqu e device on t he
marke t ca lled a PRO M
(program mable read o nly
mem or y ). The PR OM ,
wh en pr op erl y pr o ­
grammed, can and does
look like a diod e a rray;
howeve r, we can put lots of
tho se arrays into a 16-pin
chi p . Using the 8223 o r
82 523 32 x 8 PROM, we
cou ld ha ve up to 32 sep­
arate arrays . If we conside r
the 12 bits required to
generate a frequency -4
for the MHz range, 4 for
the 100 kHz range, a nd 4
for the 10 kHz range - th is
system will need 2 PROMs.
See Fig. 3.

The PROM sho uld be vi­
sualized as a matri x of 32
switc h posit ions, each hav­
ing 8 diode s (see Fig. 4).

By properl y p rogram­
ming the PROM, you ac-

Table 1. Fig. 2. Simple diode-array-type scanner.
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Fig. 6. Block d iagram of a RA M-type scan ner.
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Fig. 3. PROM replacement fo r d iode arra ys.

0000
• • 2 ,

" "SL OW "or
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ing binary count is fo und
o n the input li nes of t he
74192s (TT L level of 1s and
Os). When SW3 is in the
re ad po sitio n, the RAM s
are in a hi gh impedance
mode, therefore having no
effect o n the circui t. In the
wr ite position , d ata ca n
then be loaded into an ad­
dress by pushing the pro­
gram button.

The 7404 hex inverter in­
verts the add ress informa­
tion in orde r to allow the
proper LE Os to light when
the add ress lines are high .
(Trying to keep track of the
address wit h negative in-

e,,,

.." " '''"

""
IIlIlIIIIIIIIII

""O."~,"U,,,e

Fig. 7. Fron t panel layout.

View of the scanner on top of the KDK. Velcro TM is used to
hold it in p lace.

sect ion to the right.
The 555 timer, running

as an astable oscill ator,
ge ne rates the clock pu lses
for the 74161 BCD counter.
The BCD 16-bit count o ut­
put ste ps through the ad­
dres s lines of the 2111
RAMs at approximately
one step (freq uency) per
se cond in the slow rate o r
all 16 steps (frequencies) in
approximately 1.5 seconds .
The I/O lin e s (pi ns 11
throu gh 14) on th e 2111 are
t ied directly to the 74192
decade counte rs in the PLL
sect ion. When a frequency
is di aled up , a corres pond-

in a co nve nient configura­
t ion so yo u will understand
exact ly what you are doing
during programming and
o pe ra tio n. My configura­
tion can be seen in Fig. 7.

The program push-but­
ton a nd the write /read
switc h are toget her, since,
to program, the write/read
sw itc h must be in the write
po sit ion . To scan, it must
be in the read position ,
thus th ere is an imaginary
d ivid ing line with the writ­
ing sect io n to the left and
the reading o r scanning

~
82 23

1= ,
~
~

,~ f- 14 ' 6 '

"",~O , "
'OUNtE~

==8<2' ==
Fig. 5. Block diagram of a PROM-type scanner.

For those of yo u who
reco gnize it, t he case is an
o ld Radio Shac k weathe r
radio , t he guts now serving
a s a n a ud io a m p lif ie r
so mew he re e lse in th e
shack. With a ll d ue respect
to Radio Shack, the scan­
ner fits nicel y into the case .
I use the o ld vol ume switch
for power on-off o nly. The
other slot was fil ed out to
make roo m for the add ress­
indicating LEOs. Of course,
any other case wou ld wo rk
as we ll.

Try to p lace the switches

Fig. 4. Switch and diode representat io n of a 32 x 8 PROM.
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tro is t o the following :
Slo w/Fast - slow; Wr ite!
Read-w rite; St o p/Sc a n!

Fig. 9. Vectorboard layout
o f components.

sw itc h es : Wr ite!Read ­
re ad ; Stop/Sca n/Reset e­

sc a n, Slo w!Fas t-s lo w .
Tu rn the power o n.

The LEDs shou ld step
throug h in a binary fash ion .
If no t, check that t he 74161
is getti ng a clock at pin 2. If
not, check your 555 ci rcui t.

If you ' re getti ng proper
sc anning at t he LEDs, turn
t he unit off and plug in the
2111s . Use c a u t io n, as
these are MOS dev ices a nd
must be handled accord­
ingly.

Operat ion and Program­
mmg

Preset the sca nne r co n-
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Fig. 8. KDK RAM scanner schema tic. Switches are shown in scan mode. Numbers in ( ) are
b inary data.

proximately Y2 seco nd to
lock up . During t hat Yl sec­
ond or so, the scanner will
bypass the p rog rammed
frequencie s to fo llow t he
hi g h-b a nd freq ue ncie s .
Thu s, thi s option will stop
the sc anning automatically
until the un lock light goe s
o ut, re sult ing In no bv­
passed frequencies.

Precheck
Prior to connecti ng the

scanne r to the KDK, you
can power the sc anner up
and check the system In

th e foll ow ing manner :
Remove the 2111s from the
s oc k e ts . P re s e t the

dication on the l EDs can
d rive you bananas .)

Installation
Fo r tho se o f you who

have never opened up your
KDK , now's the time. First,
find the PLL se c ti o n .
Remove o r lift the priority
d iode s from the feed ­
th rough po sts . If you
choo se to leave them in,
make su re road vibration
won't allow them to move
back and touch t he t ie
posts.

Solde r 12 wires of t he
16-conductor cable to the
12 posts (on the outs ide of
the PLL box) used for priori­
ty diode programming. Be
sure you don 't u se the
diode co mmo n tie point .
Actually, the o rde r of wires
to the tie point is not
c ritica l. since what you put
in the memory from a par­
ticul ar pin will come back
out of the memory back to
the same pin.

Solder one of the re­
maining wires to +12 V
(t he power-on switc h is
convenient). So lde r anoth­
e r wire to a convenient
ground . Solde r another
wire to the busy ligh t (not
the com mo n li ne between
th e busy and un loc k ligh t).

Solder a wire to t he
un lock lig ht (optional) .
Those o f you who modified
the KDK to high-band op­
eration as per AI Klein
W2PMX (73, Dec ., 1977, pg.
177) will need this wire.
When scanning the 144-148
MHz range, chances are
you will never encounter a
PLL unl o c k si t u a t io n .
However, when yo u scan
up to 155 MHz and come
back d own t o 146-14 7
again, the PLL takes ap-

Parts List

IC 1
IC'
IC3
IC4-6
IC?
01 , 02
0 3·6
Q l

SW1
SW2

555 timer
74161 or 74LS161
7404
2111 RAM (may use 2111A, 8111, 8111A any speed)
LM309K +5 V regulator
General-purpose sil icon diode
Any LED
Any general-purpose silicon transistor
SPST
OPOT center-ott

SW3 SPOT
SW4 SPDT push-button
SW5 SPST (on-ott . opt ional)

Resistors and capacitors as required per schematic.
t s-conouctcr ribbon cable as required for interfacing.
Printed c ircu it boards are ava ilable for $9.50 from: Circuit Works,
111 8 7th Ave., Neptune NJ 07753, phone (201)-774-1811. 2111 RAM s
are avail able for $3.50 from: Williams Electron ics, 1863 Wood­
br idge Ave., Ed ison NJ 08817, phone (201)-985-3700.
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The scanner built by Felix Foggia WA20FD. Felix chose
the PC board route and housed the unit in a 5" x r" x J"
enclosure cut down to 5" x 7" x t",

Close-up view of the scanner on top of the KDK. For those
who notice the difference, this KDK is not the standard
U.S. import version. The Japanese version covers only 2
MHz and has no repeat mode. Note that the repeat Up­
Simplex-Down switch says Lo-Off-Hi. The toggle switch
was replaced with an identica l MHz rotary switch having 6
positions and two poles. The extra pole was used to high­
band the KDK. The rig was modified for repeater use and
broad-banded to 4 MHz operation.

bu sy light will not allow
the add ress to advance.
Therefore, you will have to
reverse the process for th e
next frequency by chang­
ing frequency fir st and
then ste pp ing the address.
It's not as confusing as it
so unds .

If you only choose to
program a portion of the 16
positions , you will find er­
roneous data di splayed at
the unprogrammed ad ­
dresses. So me of these
position s will actually
cause the receiver to sc an
frequen cies between 140
and 155 MHz. If th is hap­
pens and the vco has not
been compensated prop­
erly, the unlock light will
go o n and the receiver will
stop scanning. So, for all

Caution
If the statio n you jus t

programmed is busy, the

The flat ribbon cable ;s socketed on the back of the scan­
ner and fed between the cover and the rear of the chassis
and under the speaker mounting plate where it mates with
a mounted 16-pin IC socket. The socket is then wired ac­
cordingly.

View of the PC board mounted in the chassis.

show the frequencies while
sc a nn ing. If there is a
desired frequency you wish
to transmit on , flip the
Stop/Scan/Reset switch to
stop, switch in your offset,
and transmit.

For those of you who use
5 kHz stations, program 5
kHz low -146.62 instead
of 146.625 . Instead of scan­
ning in the priority mode,
scan in the 144 MHz mode,
making sure you are set to
000 on the kHz dials. If the
scanner then st o ps on
146.62 (which it shou ld),
simply pull the 5 kHz knob
if you desire to stop on that
frequency and transmit.

station just programmed is
busy, the busy light won't
let the address advance.
Therefore, dial up the next
desired frequen cy, push
the button, and step the ad­
dress . Continue until you
complete all 16 frequen­
des, if desired .

Switch th e control
switc hes to the following:
Write/Read - read; Slow/
Fa st-fast ; Stop/Scan /
Reset - scan . The KDK
MHz switch- prio rity. The
scanner should now begin
sca nning the KDK . The
digital di splay will also

Re se t - re se t ; sc a n n e r
Po w e r -o n. The KOK
sque lch shou ld a lso be on.

Dial up your d esired
priority frequ ency. Hitting
rese t will automatic ally
reset the 741 61 to address
0000 in the RAM s, thus giv­
ing you inst ant priority. Im­
mediately flip the switc h to
stop, and note if add ress
0000 (no LEOs lit) remains.

Push the program but­
ton . Flip the Reset/Scan/
Stop switc h to sca n to
a llow the LEOs to move to
add ress 0001 . Flip back to
stop immediatel y. If the
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pu ts , dial up various fre­
que ncy config urations,
look ing fo r TTl voltage
level changes. If you have
them, the scanner should
work for you . The prob­
lems you then have to
solve are:
1. How can you stop the
sca nne r. If you don 't have
a busy light, maybe you
could use the sq ue lch cir­
cuit or S-meter.
2. Since there is no priority
channel. you'll have to pro­
gram your scanner as per
the instructions and then
dial up 144.00 to sca n. The
memory will then add data
to the binary equivalent,
thus giving you the proper
frequencies .

Well, there you have it.
You should encounter no
problems if you wire it co r­
rectly. I had no problems
getti ng mine to work dur­
ing t he prototype stages,
once I understood what I
was doing. Incl ud e an
SASE with all correspon­
dence, please . •

busy and I want to scan
past it, I just tap the mike
button in low power. This
causes the bu sy light to
d rop out and the scanner
continues . Act ually, the
transm itter never gets to
turn o n, either, so there is
no interference .

A final drawback is vola­
til i t v - se m i co ndu c to r
RAMs lose data when pow­
er is disconnected. A nicad
pack would eliminate this
problem . However, at a
current drain of approx­
imately 250 mA, you 'll
need a hefty battery pack.
The computer manufactur­
ers face this same prob­
lem-you're not alone.

Applicati on s 10 O l he r
Radios

I have not had the oppor­
tunity to delve into the
TR·7400. FM·DX. FM-28,
HW-2036, etc ., but, if you
want to, look for some so rt
of BCD counters-3 sets,
MHz, 100 kHz, and 10 kHz .
Using a vo ltmeter at the in-

fo r an example.

Basic Drawbacks
The unit as d esigned

cannot program 5 kHz fre­
quencies . If o ne rea lly
wants to get into the KDK
and add a few more gates
and another RAM chip, it
could be done. I didn't
think it was worth it.

There is no delay de­
signed into the system.
When a repeater with a
sho rt squelch tail drops, or
a s im ple x transmi ssion
ce ases, the scanner will
continue immediately. A
delay would add another
tC and t ransistor plu s
associated circuitry. I have
found that a scan rate of 16
channels in approximately
one and one half seconds
pretty much a llows you to
return to the dropped
channel without missing
muc h, pro vided no other
channe l is busy. I resol ved
this by always leav ing the
KDK in a simp lex transm it
mode. When a chan nel is

FOR MOTEL RATES AND RESERVATIONS WRITE BOX 44, DAVTON, OH 45401

OR CALL (513) 228-0016 9 A.M.-5 P.M . EST WEEKDAYS

FOR OTHER INFORMATION CALL (513) 293-0459 - 5-10 P.M. EST

• Technical Forums • Special Group Meetings

• ARRL and FCC Forums • Fabulous Prizes

• GIANT Flea Market • CW Proficiency Tests

• New Products and Exhibits • Amateur of Year Award

• Grand Banquet • Special Achievement Awards

• FCC Exams • Expanded Parking
Info rmation Brochure A vailable in March.
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unprog rammed positions ,
program into memory an
unused frequency such as
146.00.

An easy way to skirt this
problem is to dial in 146.00
and scan at a fast rate
while you're in t he write
position and the program
button is pushed . The
result will be all 16 ad­
dresses programmed in 1-2
se co nds . Then proceed
with normal programming.

If using W2PMX's high­
band modification , which,
incidentally, works beauti­
fully with the sca nne r, you
will find that, as previously
mentioned , the unlock
light may come on if you
change too many MHz in
one ste p. Even though the
unlock light holds the sca n­
ner , I have noticed that the
following frequency might
not sto p the scanner if
busy. To resolve this condi­
t ion , I program t he fre­
q uency following the last
high-band frequency fo r
two add resses . See Table 1
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The NCX-Match
- build something useful

low cost and high flexibility.

Photo A. Original noncJa ss y match ing unit still works fine
after 7/ucky years. W hen properl y adjusted for a 1:1 swr, it
will take 200 W atts PE P. No te the p last ic d ia l pointer on
the capacitor; this keeps your fi ngers off the rf voltage
when you're tuning up.

Rick Ferranti WA 6NCX I/
215 Herrick eooa
Newton Centre MA 02159

T he need for a good
rugged tran smitt er

match ing device seems to
be incre asing almost d aily .
More a nd more adve rtise­
ments have a ppea red in 73
and e lsewhe re detailing
ultim ate tran smatch e s ,
m iniature transmatche s,

I

a nd tran smatches with
other goodies thrown in
(I ik e sw r br id ges, power
meters, ante nna switc hes,
etc.I. The o ne thing that all
of these devices have in
com mo n is a high pri ce tag.
Why sho uld a simple thing
like a coil and capacitor be
so expensive? After all , it' s
a n easy matter to home
brew your ow n transmatch,
and you 'll have the joy of
using a d evi ce you built
yoursel f.

The increasing populari­
ty of transmitter match ing
equipment stems from a
mu ltitude of needs: Nov­
ices and Techs are on the
increase , apartment dwel­
lers need simple antennas
requiring a proper match
to the rig, so lid-state final s
require 50-O h m imped­
ances if they are to work at
al l, and frequency-limited
antennas can often be
coaxed beyond their nor­
mal bandwidth with a
m atchbox.

Two models of tr an s­
match will be di scussed
here; the first is so easy to
build that you can use it by
the time you fini sh reading
this article. The seco nd is a
bit more fancy and mu ch
more rugged , with a good
deal more aesthetic va lue
thrown in. Both have the
fo llowing advantages :
They' ll match anything to
anything, they 'l l take
a lmost any barefoot rig
(200-Watt c lass ), they're
low cost and th e parts are
easily available, and they
are extremely flexib le so
that you can do all kinds of
expe riment ing with tuned
ci rcuits and antennas.

Simple Beginnings
I'm stil l using the first

transmatch I eve r bui lt­
you ca n see th is glori ous
contraption in Photo A. It's
seven ye ars o ld and still go­
ing strong. Sma ll and easy
to carry or ship, it wo rks
just fine . Basicall y, yo u
wind a co il of wire on any
avail able form (plastic pill
bottle, ca rd boa rd or PVC
tube, ceramic co re as in
the photo, etc.) and leave
space between windings
fo r an alligator clip to
clamp to the wire . If you
use insulated wire, sc ra pe
away t he pl astic o r enamel
at the tap points. A pencil
or dowel of wood o r plast ic
ca n be sli pped under the
windings as you go to raise
them up so that the c li p
can firmly grip the wire . As
yo u can see in the photo, I
fit 16 tu rns of wire on t he
form , wh ich is 1 1/ 1 inches in
diameter and 4 inc hes long.

The capac ito r par t of
t his simp le device is a
broad ca st-ba nd variabl e
ripped from a n old ac-dc
tube se t, with both sect io ns
in parallel , giving abo ut
500 pF total capacity. Blow
the dust from the plates so
that they won't arc when
you use it. If you can, save
the plasti c pointer whi ch
may have co me with the
radi o or epoxy a plasti c
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avai lable on t he surp lus
market. W rite a note to
Fair Rad io Sales Co., P.O .
Box 1105, li m a , O h io
45802 , and ask fo r thei r
la test catalog, In it, they'l l
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Fig. 1. Construction pfans of the simple trans match.
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for any bui lder is where to
get the parts needed at a
reasonable price. In t his in­
st a nce , fo rtu na tely, t he
c a s e a nd many c o rn­
p o n e n t s are readily
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Pa rts

The perennial question

-

the t hing operates proper­
ly. As such, it allows you to
load t he rig where other­
wise you may not be ab le
to do so.

Photo B. The NCX-Match. The swr meter need not be calibrated since you're tuning for a
minumum at all times.

Getti ng Classy
Of cou rse , I wasn 't

satis fied with my f ir st
tra nsmatch, since it isn' t
very rugged and doesn't
look lik e a nyt hi ng par­
ticularly beautiful. I decid­
ed to bui ld something real­
ly snazzy, but with little
cash outlay. The des ign in­
cludes a stu rdy metal case ,
an inf in ite ly-varia ble rolle r.
inductor coi l, high-vo ltage
variab le ca pac ito rs, a bu ilt­
in sw r b ridge, a low-pass
filter , a frequency co unte r
or osci lloscope outpu t ,
and provision fo r greater
flexibility by the addition
of exte rna l co ils, capaci­
tors, or other co mpo ne nts.
The resu lt, a c ross between
the ra ck-m o u nte d m o n­
ste rs of yesteryear and the
slee k goodies of today, is
shown in Pho to s Band C.

,

tube to t he s ha ft - yo u
don 't want to touc h the
ca p when you're tu ning up!

The rest is easy. Mount
the co il a nd ca paci to r on a
piece of wood, add two
50 ·239s (with their grounds
tied togethe r), and use cl ip
leads to co nnec t t he two
components in va rio us
configurations. Eve rything
shou ld be clear from look­
ing at t he photo and Fig. 1 .

Of course, this t hing is
very flexible . You ca n hook
up va riou s configurat ions
of " L" matches, loading
co il or series ca pa c ito r
matches, or even ser ies o r
para llel-tuned ci rcuits and
traps. Some suggestions are
in Fig . 2. I've found that the
basic "L" configurat ion,
with the se ries coi l and the
ca p from anten na to
ground , works with a lmost
any long- o r random-wire
antenna- see Fig. 2(a). Put
the sw r bridge in the
transmitter side of the line,
excite the antenna with a
little rf (enough to get a
reading on t he meter-but
listen before you tune up
o n the air), and run the
ca pac ito r quickly through
it s ra nge . If you get a
sha llow d ip in ref lected
swr. adjust t he coil tap and
try fo r a deeper nu ll in
re f le c t e d power whi le
sw ing ing t he capacito r
around again . Cont inue un­
ti l you r sw r goes down to
1:1, Remember that a low
swr will le t you run higher
powe r to the matche r
without a rc ing (I've had no
problems with my FT­
101 B), so tune the ma tch­
box on low power first, and
then pou r on t he juice,

Two other th ings : If you
can' t get a d ip anyw here
for any ta p on the coil ,
cha nge the configuration
(move the cap to the other
side of the co il, etc.) unti l
you get a low sw r. The
other t hing to remem be r is
that no matc hing dev ice in­
c reases the efficiency of
you r antenna . It only
a llows you r trans mitter to
see t he load it likes so that
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coils-check pages 9 and
16 of catalog WS-77 and
page 577-37 of the catalog
supplement. It doesn't
matter if the rest of the
transmitter is destroyed­
all you need is the roller
coil-so you may be ab le
to get some junked chassis
for a low price, pa rt icularly
at a flea market table .

Besides the case and the
roller coil, you'll also need
a 1,4-inch-thick aluminum
panel for the front of the
case. Check around at a
scrap or sheet meta l place
and you should be able to
find one and even have it
cut to size for a reason­
able price. The panel
should be fairly thick so
that the capacitors and
roller-coil dia ls don't shift
around with pressure.

Why do you need a front
panel when you already
have the case? Simply
because you're going to
strip all the parts out of the
B(-375 unit, and that's go­
ing to leave its front panel
full of holes. It does make
a good template for the six
screws which will ho ld the
new panel to the case. By
the way, save everything
you take out of the tuning
unit, including the sc rews.
You need the capacitors
and their mounting in­
su lators, the handles, shaft
couplings, and fixed capac­
itors, as well. If you want to
do so, you can use that
beautiful heavy-duty
ceramic rf switch as an
antenna switch in the
matcher . It's a nice conve­
nience which I probably
should have added to my
NCX-Match when I built it
a few years ago .

You'll notice that the
case's top and bottom
panels are well ventilated
with eight sets of holes
drilled through them. I
found that dust tends to
settle on the caps and coi l
inside because of this un­
necessary ventilation, so I
glued thin clear plastic
sheets under the holes to
block out the dust. The top
panel should be the one

-•

-- .

so the UPS shipping charge
will be around $3.00.

The tuning unit has the
two large variables you'll
need (each about 120 pf),
and two SOOO-volt, 40o-pF
fixed capacitors which you
can save as auxiliary plug­
in range extenders. Of
course, you'l l be using the
inner case (save the outer
one for another project, or
use it to make a larger
mode l of this matcher),
The only other main com­
ponents you'll need are the
roller coil and a front panel
piece.

Fortunately, Fair Radio
Sales and local ham flea
markets still have the in­
credib le ARC-5 series
"Command Set" transmit­
ters. They must have built
ten of these things for
every man, woman, and
child in the U.S,! If you can
find the ro ller coil from the
ARC-S series (this is what I
used), you're all set. If not,
Fair Radio Sales has them,
as well as other roller

•
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these gems, and the one
you' ll want to order is the
TU-7-8 4500-6200 kHz unit,
wh ich has coils, an antenna
switch, variable and fixed
high-vo ltage caps, a ver­
nier dial, a right-angle
drive, and a beautiful outer
case for $5.95 (b rand new).
I t on ly we ighs 15 pounds,

... .
• • •

•••
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Photo C. Rear view of the matchbox. The large fixed capacitor on the left (removed from
the original BC-375 tuning unit) can be plugged in the matcher jack matrix to add 400 pF.
The null pot on the swr bridge above the low-pass filter has 50-Ohm and 75-0hm calibra­
tion points marked for easy reference.
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Fig. 2. Hookup diagram and suggested configuration
possibilities to match anything to your rig. (a) is the one
which almost always works, so try it first.
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have just what you need
unde r the head ing "Parts
Bonnaza" (a c urious
misspell ing which has been
in their cata log for years).
O n page 16 of cata log
WS-77, you'll see the plug­
in tuning units used in Be­
191/8C-375 transmitters. I
have a list of the pa rts in
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tion, ad just t he nu ll pot for
the least indicat ion on the
meter. This is you r 50-Ohm
calibration po int. If you
want to use the b ridge for
75-0hm li nes, simply re­
p lace the 50-Ohm resistor
wi th a 75-0hm unit . r
ca librated my bridge for
both impeda nces a nd can
change t hem with a twist of
t he kno b.

I liked the Varimatche r
sty le because of its rug­
gedne ss and ve rsatility.
Alte rnate ly, o ther bridge
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of the tube. This wire gets
connec ted to the arm a nd
o ne end of the 100-0hm
potent iomete r (ca rbon ­
not w irewo un d!) . The
sc he mat ic in Fig. 4 shou ld
make const ruc t ion a li ttl e
clea re r.

Ca librat ion of the bridge
is s imp le. Put a 50-Ohm
d ummy load o r 51-Ohm,
2-Watt ca rbo n re s istor
across o ne SO-239 and ap­
ply a Watt o r so of power
on 10 meters. With the
bridge in t he reflected pa si-
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Photo D. Rear view o f the matcher showing the swr bridge element, the roller and scope
pickup coils, capacitor mounting, and the plug matrix.

co p pe r t u b ing fr om a
plumb ing sup p ly house .
Remember to kee p things
symmet rica l a nd it' ll work
fine . The ha rdes t part is
taking the inner cond uc tor
of a piece of RG-58 or 59,
so lde ring a thin wire to its
ce n te r, a nd s lid ing it
th rough the coppe r tube
un til the thin wire can be
pulled ou t of the s lo t
yo u've f iled in the middle
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with the sma ll notch cut in
it, while the bottom panel
has a long narrow cuto ut
(origina lly for the plug-in
connector).

You' ll need a co unte r­
type dial for t he inductor. I
found that big dial in the
photos at a local su rp lus
store for $2.00. If you can' t
get a counter dial per se at
a rea sonable pri ce, just
use a c rank-type sp in ner
knob. Then you can use a
rubber pulley a rrangement
and the t urns counte r from
a n old t ap e re c order
(t hey' re a dv e rt ise d as
su rp lus in 73, o r c hec k out
page 56 of the June, 1977,
issue for more ideas on
how to rese t the roller coil
qui te a c curatel y). The
hardest part of build ing
this who le cont ra pt ion was
the me chanical co il ar­
rangeme nt. As you can see
in the pho tos, I used the
gea rs from the original
ARC-5 a nd drill ed holes to
match things up acc u rate­
ly. Tak e your t ime; you' ll
be re war d ed w i th a
smoot h- running ad justa ble
inductor.

I added an swr bridge to
my unit, th e detail s of
which can be seen in Fig. 3
and Pho tos D and F. It's a
ve rs io n of the "Varimatc h­
er" in QS T fo r May, 1966.
The sheet metal can be cut
from a cookie sheet, and
you can get the '1. -inch

Fig. 3. Sheet metal fayou t and p ickup element plans for the
Varimatcher swr bridge.

Fig. 4. Schema tic diagram of the swr bridge built into the
NCX-Match.
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scope/counte r output vis i­
ble in Photo C. The sma lle r
co il near the roll er induc­
tor and directly below the
swr potentiometer in Photo
F se rves as the pickup e le­
ment. I simply wound a
co il of hookup wire on a
Bakelite! form and glued
it near the roller coil so it
would sniff a bi t of the rf
e nergy flying a round ins ide
the case. One end of the
coil is connected to the
BNC jack on the rear panel,
the ot her end is simply left
free o n the coil fo rm.

The mea ns I used for
switc hing various coils and
capac itors in and o ut of the
line is a m a tri x of 1 2
banana jacks spaced the
sta nda rd 3/4 inche s apart,
as you ca n see in Photo C.
The four co rne r jack s
(black) are co nnected to
ground , and two others are
the input and ou tput of the
matcher . Two each down
the cente r of t he matrix
co nnect to the two capac­
itors and the coil. Thus, by
rurnpenng venous connec­
tors at the back of the
ma tcher wit h either stack­
ing shorted doub le banana
plugs (as in the photo) o r
wi t h wires with banana
plugs at thei r ends. one can
make any configu ration of
the coil and capacitor de­
sired . You may also not ice
a large fixed capacito r with
banana plugs on fly leads
fitted to it in Pho to C. This
can be plugged into the
rear panel jacks to add
more capacity, o r to make
even more complex con­
figurations. Of course, ex­
ternal coil s can be added in
the sa me man ner . Thus,
you can make pi networks,

•
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Fig. 6. Hookup diagram and sugges ted firs t configuration
fo r the NCX-Match.

•
•

The meter wa s mounted
in a large ho le cut ca refu lly
with a coping saw, as wa s
the co unte r dial for the
co il. It takes a bit of pa­
ti en ce t o s lo w ly sa w
through that thick alumi­
num plate, and the roller
di al needed a very odd­
sha ped hole ! The low­
pass filter, an E.F. Johnson
un it in thi s case , wa s
moun ted to the rear panel
with t he hardware supplied
with it. I secured the swr
bridge element to the case
with long screws and lock­
was he rs pa ssed thro ugh
the mounting hol es of its
50-239,.

A useful added feature
o f this matchbox is the

•)(

)(-)('- ,

~ROU£ R CO' C
•

), l ),,.. ..

the ac tu al roll er co il and
coil tap to th e bottom
plate of the case .

The large air-vari abl e
capac itors can be mounted
to the top a nd bottom case
covers with their or iginal
ceram ic standoffs. I used
an insulated co upling for
the front panel shaft of o ne
of the capac itors; on t he
other, a metal coupling
and insu lati ng fiber shaft
was used . The point is to
keep the roto rs of the caps
from sho rti ng to the case or
from giving you a jolt of rf
while you t une up .

FJ trE"

."..,.L
J

Photo f . Front inside view o f the NCX-Match. Notice dual banana plugs installed on the
matcher ;ack matrix (now configured for capacitor B to be in series with the antenna).

cons t ruc t io n techniqu es
cou ld be used , or you
could simply d is ma nt le a
com mercia l b rid ge and
mo un t its innards inside
the match box .

Mounting and Wiring
As I ment ioned before,

the hardest pa rt of build ing
the unit is maki ng the roller
coil merrily spin as
you tu rn the front panel
crank . As you can see from
Photos E and G, I mounted
the origina l ARC-S gea r on
t he shaft of t he t ur n­
counte r c ra nk and secured

Fig. 5. Schematic o f the enti re matchbox showing indepen­
dent swr bridge, f ilter, and matching elemen ts.
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longwire .
This stu rdy matchbox

drew very flatte ring com­
ments at a ho me brew club
meeting some time back,
and it still/ooks and works
great. If you need a good
rugged tran srnatch and
don't wa nt to spend a for­
tune o n comme rcia lly
available models, give this
one a try. You' ll have a
good time bu ild ing it up
and will he rewa rded with a
fine piece of useful equ ip­
me nt. You ma y even wa nt
to modi fy you r ca ll so that
it ends wit h a n "X" - "X"
fo r " t ra ns"- he nc e t he
NCX-Match. •

•

---~~

•

exa ctly a s the prev ious
unclassy model. with the
ext ra co nve nie nce of a
rot ary c o il as an in­
fin itely-variable inductor
element. Try the "L" con­
figurat io n fir st, a s sug­
gested above, swinging the
capa citor s and c o i ls
throug h thei r ranges while
a pp lying low power. Look
for a dip in ref lected power
and tune to m inimize the
read ing. If you can 't get a
null , cha nge the jumpers at
t he rea r pane l and t ry a
new conf iguratio n. Soon
you' ll be ab le to load up
every thing from your win­
dow screen to a 1200-foot

Photo F. Rear inside view with a close-up of the swr bridge
and coils.

-

Photo C. ARC-S roller-coil gear is mounted directly to the
dial sha ft. Note the protective diodes and bypass
capacitor across the swr meter.

-

wishing to dup licate suc h a
feat (who were t he poor
guys who wired up these
t hings anyway?), I u se d'
standa rd wire and a b ig
so ld ering iron (100 Watts).
I've had no problems with
arcing with t he fibe rglass
insulated wire.

Don't fo rget to save one
of the original hand les
from the tu ning unit to
mount on your new match­
box. It's handy for carrying
the thing around on field
day . Also, do give the case
a good co a t of paint before
assembly. When I built my
un it a lmost five years ago,
the only panel labels I had
a t my di sposal were those
embos sed pla stic jo bs .
Although they look decent
with a symmetrica l panel
layout like t he one you see
in the photos, you can do
better with rub-o n lettering
se ts, particularly the kind
with who le elect ronic
terms a lready spe lled out
fo r you .

Tune-Up and Use

Co nnect up you r match­
box, swr bridge, a nd low­
pass filte r be tween the rig
and a ntenna as shown in
Fig. 6, w ith the matcher
c o n f ig u re d as in th e
di agram . The rea son fo r
th is hiera rc hy in ele ment
order is that t he transm itte r
s ho u ld be t he one to see 50
O hms as indicated by the
swr bridge, and t he filter
shou ld also see 50 Ohms to
work prope rly. The ma tch­
er itself is the t hing to fool
all those other 50-Ohm
dev ices into thi nk ing that
your wei rdo antenna is
really a d ummy load .
He nce, it goes closest to
the anten na .

As you can see in Photo
C, I s im p ly used two short
lengths of co ax (with con­
ne ctors attached) to con­
nect the various elements
in the matcher. The swr
bridge, filter, and matching
network proper can all be
used independently if
desired - an added bit of
versatility.

This matchbox is tuned

tu ned ci rc uits, differential
capaci to r ci rcu its , and a ll
kinds of co nfigura t io ns by
simply plugging in jump­
e rs. A glance at the sc he­
matic of the matchbox (Fig.
5) makes this clear.

I haven' t had to use ex­
te rna l c o m p o ne nt s with
the matcher since the "L"
configuration with both in­
te rnal tu ning c a ps in
parallel takes ca re of all
the c apa ci ty needed for
most random-length wire
antennas. You'll probably
find, as I have, that the
roller co il has a bout five
t imes more total ind uc­
tan ce than yo u ' ll e ver
need, so e xternal c o ils
a ren't necessary a t al l.

A few notes on the
matrix of jacks may be
helpful . Once, I was run­
ning 125 Watts AM (pla te
modulated, of co urse) with
a DX-100 on 160 meters,
and the insu lation on o ne
of t he panel banana jacks
s t a rt e d to bubb le and
smoke! I've long since so ld
that wo nderfu l Heat h
monste r rig, and SSB has
since ca used no insu lat ion
pro ble ms. However, if you
worry about such th ings
a nd run a lot of power on
RTT Y o r a not he r c o n­
tinuo us mode, yo u can
mo unt uninsu lated banana
jacks on a Bake lite1M o r
Teflon" sub-panel and
attach this so that it pokes
throug h a la rge rec ta ngul a r
hol e cut in the rear panel.
Te ff on" o r Bake fite l
will certai nly so lve a ny
dielect ric heating prob­
lems.

Wiring up the un it can
be done two ways: Use
heavy so lid wire like in the
original BC-375, o r u se
stranded heavy wire with
fibergla ss insulation as I
did . I c hos e the later
method becau se it was
easier to do, and because,
when I was disassembling
the tuning unit , I di s­
cove red a 40-year-o ld cold
so lde r joint between the
o riginal so lid heavy wire
and a c a p a c i t o r! Not
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The Memorizer Goes to MARS
- expanded frequency coverage

A step toward the perfect FM rig.

O ne of the newest
offerings in the fie ld

of 2 meter FM is the Yaesu
FT-227R Memorizer. This
unit became available at
loca l dealers in late De­
cembe r, 1977, and I pu r­
chased o ne o n December
26 as a o ne-day-late Christ­
mas gift, a lthough I am nor­
ma ll y a littl e slow to buy
new products until t hey've
been proven in the fie ld .

As a membe r of Ai r
Force MARS, I had hoped
for a new ri g th at would
pe rmit operation on our
local MARS repea ter, but
this was unl ikel y with the
new Yaesu , although it did
a beautiful job on the
144-148 MHz portion of the
band fo r whic h it was de­
signed. The rig was engi­
neered to preclude opera-

non out of the amateur
band, which seemed like a
fact I would have to live
with.

The bright red display
wou ld clea rly read out any
fre quency from 144 to 148
MHz, but not hing e lse .
Afte r ca refu lly reading
through the superb owner's
ma nua l, the needed info r­
mation for a modification
fi na lly came to li ght on
pages 18 and 19. The key
p ar a gr aph sta tes th a t
Q 711 (MC14081 B) limi ts
the high end of the ri g a nd
Q712 (MC14028B) limits the
low end of the ri g and cut
off Q713 (2SC73SY) to pre­
vent transmissions out of
t he amateur band s. By
t rac ing the circuit th rough
the d iagram on page 19, it
became appare nt t hat

changes were needed to
pins 3 and 6 of Q712. The
phase locked loop (Pll)
board was noted as being
on the top side of the rig.

l ca refu lly removed the
to p of the rig and noted
that the Pll board was
under a cardboard cover at
the front of the rig. This
ca rdboa rd was li fted by the
re moval of three screws,
and [ was look ing at t he
unde rside of the board. A
red wire came from pin 3
a nd a blue wire from pin 6.
These we re removed from
these pins and resolde red
to an adjacen t grou nd,
which ends the mod ifica­
tion .

Now the crucial test
came-to see what had
been accomplished. My rig
now d isplays all frequencies

from 1 42.000 th roug h
149 .995 MHz, though
tra nsmi t is possible on ly
f rom 14 3 .0 5 through
149.995 MHz. This freq uen­
cy spread allows me to
operate on the AF MARS
si mplex frequency and to
moni tor the output of the
Af MARS re pe ater. The
mod ifica t io n allows full
o pe rat ion o n the Army
MARS repeater and should
prove ve ry usef ul to ma ny
MARS members.

This is my first Mem­
orize r modif ication , but it
should o pen the door to
othe r ways to make this the
perfect FM rig. I would
welcome correspondence
on othe r mod ifi cat ions or
further expansion of this
modificat ion (e nclose an
SASE, p lease).•

There' s a new, eighth OSCAR satellite In orbit , and the AMSAT team helped put it there I

Your he lp Is needed for future satellites. loin AMSAT and support the new, ad­
vanced Phase III series of OSCARs, engineered to provide c ommunicat ions o ver
transcont inental d istances for hours at a time.

Send S I 0 membership dues to AMSAT, P.O. Box 27 , Washington , D.C.
2004 4 . Life membership Is available for a tax -deductible donat ion of S100
or more, payable in quarterly Installments If you w ish .

Phase III satellite so lar cells may be sponsored for S I 0 each , and
we'H send you a certificate specifying the cells you are sponsoring .

For a tex-deducttble contribut ion of S1,000 or more. we'l l
even Inscr ibe your name on a plaque to be placed in o rb it
aboard the Phase III spacecraft for posterity , and we 'll send
you a replica honoring your contribution .

Dues and contribut ions may be charged to VISA or
Master Charge. Phone us at (20 2) 488-8649.
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Midland's 13-510 Is One Great 2-Meter Mobile.

r!

NEW!

NEW!

NEW!

NEW!

NEW!

NEW!

The 13-510A P.L.L synthesizer delivers 1.200 frequencies between 143.00
and 149.00 MHz ... the full 2-meter band. plus MARS.
The 13-510A will ope rate with up to a 6 MHz spli t between TX and RX
frequencies.
The 13-51 0A microphone connector is pre-wired for your Touch-Tone'"
encoding microphone.
The 13·510A has a 7-pin accessory connector for your Touch-Tone" dial,
tone-burst generator or dlscriminator meter . 'TOUCh·To"" I5a 'eglstered trademar k 01 Al& T.

The 13-510A is compatible with available popular CTCSS continuous tone­
coded squelch system accessories.
The 13-51 0A has 3 transmitter outputs: 1. 10 and 25 watts.

Midland 's 13-510, with its commercial-type modular construc­
tion. earned its reputation as one tough 2-meter FM mobile.
Now Midland has made the 13-510A an ellen more versatile
performer!
The 13-510A P.L.L. synthesizer splits the 6 MHz spread be­
tween 143,00 and 149.00 into 600 discrete frequencies , and a
5 KHz up-shift delivers 600 more for a total of 1,200 . . . shown
directly on the digita l display, In addition, there's access to 4
available offsets lor repeater operation on ± 600 Hz with crys­
tals supplied or up to 6 MHz spread with your crystals installed.
Inside the 13-51 OA, there's a highly sensitive (0.3 uV), highly
selective (-70 dB at ± 15 KHz ) dual conversion receiver with

dual gate MOSFET RF and mixer stages , crystal filter in the
1st IF, ceramic filter in the 2nd IF, and helical resonators in the
RF amplifier.
The transmitter is conservatively rated for 25 watts output.
swttchable to 1 or 10 watts for repeaters, and uses direct FM
modulation to deliver natural sounding audio.
Other features making Midland's 13-510A the one to look at
include automatic protection circuit for the output transistor,
internal DC filtering and polarity protection, a deep-finned heat
sink for the power transistors, and electronic switch ing that
needs no mechanical maintenance. Mobi le mounting bracket.
base stand and push-to-talk microphone are included.

CHECK OUR SPECS:
RECEIVER. Type : dual conversioo superheterodyne. 1sliF frequency : 16,9 MHz. 2nd IF frequency : 455 KHz. Sensitiv ty: l ess
lhan 0.5 uV lor 20 dB Qurebng (0.3 uV lor 12 dB SI NAD). Spunous response: .6() dB Squelch Ihreshold: less than 0.3 uV .
ModulatlOl'l Acceptance: i: 7.5 KHz . Selectrvily: -70 dB at t 15 KHz, Audio output power: 1,5 wans al S ohms.
TRANSMmER. Outputs 1. 10,25 watts. FrequencydeviallOO: Adfuslable 3 - 16 KHz (normal 5 KHzl · Audto Inpu1: 600 ohms.
ModulallQl'l system: Otrecl FM. SpurIOUS RooatJon: less than ·60 dB below cemee.
GENERAL Power: 13.8 vets DC , neqanve ground. Current eram Transmd . 2 ·7 amps.: receive. 0.8 amps. average. Anlema
Impedance: 50 ohms Unrl size: 2-5:'S~ .. 6--1 3/16" x 9-5.. S- , UflI1 wetght : 6.61>$.

Want to know more? See your
Amateur Radio Dealer for Midland Quality

• P,L.L. " 220" MOBILE
·CRYSTAL " 220" MOBILE
• ANTENNAS & ACCESSORIES

, .• or write for free tutl-colcr brochures. ..-M41

IDLAND
INTERNATIONAL

P.O. Box 1903, Kansas City, Missouri 64141
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Build a Hybrid Capacity Meter
- digital circuitry, analog display

Test your junk box.

Like many other elec­
tron ics enthusiasts, I

like good buys on bits and
pieces of electronic eq uip­
ment and pa rts. 1 a lso ac­
cum ula te a lo t of "junk."
Among these treas ures a re
man y unidentifi ed capaci­
tors. This ide nti ty problem
makes them a lmost use­
less.

There are ma ny good ci r­
cu its fo r measur ing capaci­
ty, but most of them use
the same design theme-a
gene rator with mu ltip le
frequency select ing com­
ponents. If the tester has 5
ranges, there are 5 capac­
itors and 5 resistors, prob­
ab ly va riab le, and the
switch to select the desired
range. This is an accept­
able method, but you may
have many components
that can change value and
affect the accuracy of the
measurement.

The circuit described
here is similar in some re­
spects to the well-known
analog tester, but it uses a
different method of fre­
quency (range) selection.
In this circuit, I have one

40

clock freq uency, approx­
ima tel y 200 kHz, t hat gen­
e rates the nece ssary fre­
quency for the ranges. In­
stead of using RC ci rcuits
for e ac h ra nge , I u se
74lS90s for the de cade
cha nge. The advantage of
this is that there is onl y o ne
freq uency-determining RC
network , and th is is ad­
ju stab le from the fron t
pane l. Th is mean s that the
instrument can be ca librat­
ed on one range an d be ac­
curate fo r the ot her ranges.
With the low cost of ICs,
the pr ice of this instrume nt
compares favora bly with
the other types of instru­
ments.

How II Works
The generator is a 555

osci llating at approximate­
ly 200 kHz . The frequency
is adjusted by R2 when cal­
ibrating prior to use o r dur­
ing use, if a reading is
doubtful.

The output of IC1 is used
fo r the (}-to-H)() pF range
and is also used to clock
the first 74l590. The out­
put of IC2 (pin 11 ) is the 555

frequency divided by 10.
This frequency is used fo r
the .001 full-sc ale ran ge .
The re m a in in g 74 LS90s
o perate s imi la rly . Eac h
divis ion by 10 is the fre­
q uency for the next larger
decade of ca pac ity. The
74lS00 was added as a buf­
fer . Since it would be
wastefu l wi t h t he o ther
gates do ing not hing, the
l ED ci rcu it was added to
give a visual ind ica t io n
t ha t t he cloc k an d a ll
dividers are working . The re
is a defini te pu lsa ting of
the LED, so the user is su re
that the c ircu it is working .

The accu racy of the in­
strument is very dependent
upon the tolerance of t he
ca libration capacitor. C3.
Prior to use, C3 is switched
into the ci rcuit and t he fre­
quency of le1 is adjusted
by R2 until the meter read­
ing is equal to the value of
C3. The drawing shows e3
as being 5100 pF , 1 %
tole rance . Actually, any
convenient value could be
used, but the tap on the
range sw itch would have to
be changed to make su re

t he correct freq ue ncy is be­
ing a pp li ed through e3.

The co ndition of the bat­
tery can be chec ked by
pressing 53. When mak ing
a battery test, ensu re that
there isn't a signa l pa th
thro ugh a capacitor to the
meter, as thi s wo uld give a
higher b attery vo ltage
reading than reall y exis ts.
The mult iplier resistor will
give a reading of .9 o n a full
sc a le of 1 .

Construction
I like sockets . It makes

troubleshooting easier if a
ch ip must be removed, but
sockets a re not necessary.
All 74lS90s are wired the
same as IC2. The range
switch is wired to make 5
ranges availab le . The addi­
t ional position is used as
the calib rate position. A
separate switch can be
used fo r calibration. but
the user has the chance of
damaging his meter if the
calibration capacitor is a
.005 and the range switch is
in the (}-to-100 range post­
tion. The tCs can be re­
placed by 7490s and 74OOs,



but the curre nt dra in is
rather high fo r a 9-vol t bat­
tery. If a powe r supply is
used, there is no problem
using the TTl c hips. The
meter recti fiers are run-of­
the-mill d iodes, The meter
is a 50 uA meter with a
c-to-t sca le marked off in
.1 readings.
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Us.
Prior to use, the meter

shou ld be ca lib rated to
compe nsate fo r those va ri­
ables that c ause errors.
After ca li bra tion, t he un­
known capac ito r is placed
across t he test termina ls
and read. A word of cau­
tion is offe red : Use t his
mete r as yo u wo uld a
voltmeter in a strange c ir­
c u it . Sta rt o n t he high
ra nge and wo rk down until
you get a reading. This
prevents pegging the meter
and possibly damagi ng it .

This circuit is easy to
const ruc t a nd use a nd
shou ld give many yea rs of
reliable use . •

CDEALER CDI TORY
t'onlan a C A

Wc ca rry lhc rollo ..in" 100M. Midland . Am·
rom . [)enT. on. KLM , S..an . o.-a ke, T....Ta:.
Wilson . SST . MFJ . Hy-Gain. Lunar. Nyc·
Vikin, . B&W , Rcd i· kilo...u, CU' hCr. rl.
"""ley. B" 5OJAl!' PiPO. ftc . Full Smri<:c
Storc F I... . Jon. ....In. tut SHn1I A.e••
Fo. I C A '1m. ' ll-Tl I'.

Sanla Clara C A
Ilayua'o_eN "'-em 1Udio .."", .~.l
uocd Amaleu. Radio oaJa . rervi<:c. Wc f •
l lan K ood . ICOM. Wilooa, Y..,.... AI .
T... ·Tee y more. sa.no RadM , l55t
loctlMI ".n.., ....... a..-a CA _ I.
141"'211.

l )conl'n CO
E ~po. i "'cnl c. · O pa••di ...! EI«t ro nk .nd
mech""'" com_lO lor compw<r people,
.lIdio poopk, _ . roboII buikkro. nperi­
......,cn. Opm"~ dayo. "lOCk .~., 1lK_
tro-in c.......1IJt W. +If~ A.e. , Ilno'n" CO
'1111••!It-SUol .

Ntw Casd t DE
P. ul WA3QPX. Ro b WA3QLS-Sovi"!l
......,eu.. in ..,ul llnn 1'1.... JCl'S<')'. Od."alc .
and Mar yland .. itll 1M Ia.-, nt ",ock of amalcu,
cqui J'ment . nd . ccco..,ri n in Dcl~ '".rc .

Dft ~re AIII.ln. Sypflly . 'IMe...o.. Ro"',
J\Ii c..41e DL 1" 10, J1'·Tl28.

Columbus G A
U :NWUUU_"A.~"U-f)RAK[

Thc ..orld·, mo.t fant ""ic ama'''Ur sh" .. ·
room! You , on . "'" il '0 believc it! Radio
""..0......, 2011 Aubur. A.u lH. Colum_
GA 31906.

T tlllhtm ) O U saw
lh tir n.me in 73

Boise ID
AJli.nn . ,,",com. C l k, C Usb",a fl. [)en tr on .Ed,,,,,,,,,,. ICOM. Huoll<r. KOK. MFJ . NP C ,
NYE. SST. T.... -Tc.:. Wil..,n. C..._ tJ«·
1........, 1109 Broad..." _10 &J706._
\lo 7SC J+l.SOI4.

Presion ID
Roso WB1BYZ. hao tM Lu,,,,, Stock of AJ.n.a.
I"'" Gear ill 'M In' CflDOUllw n WeN and 1M
Sal Pnca, Call me ror all J<>W ham .-d•.
_ OWrl_li... '71 So. Slale, 1"rnI_ II)

&JUl, 1lS2-KJt.

Bloominllon IL
R...liI-..tooInaIc di.... il>ulor for RolIn T~o

-aatamu by C"",,Crah , Ap, ......... SpeciaI­
iou, KLM. WiIooa. H~-Gain. T ramcei>en Iry
Tmlpo. Rqa>c)' , Wib oll . Amcum. AI.., _ _
.- and _ inc: rodioo.. Hill RNio, l5eJG.L
R' .,-....... IL .n.. . 66J-l l ~ l.

Tun Haute IS
Yow ham hndquan.... lo<:at<d in 1M /lean o r
'M ...ieh."" . Hoooler DtnroaiQ, I..,. , UB
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HlISI lcT . 411-pq" halll <:al ai", • • ai lablc ror
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South ..."" Tcchnica l Proouc"" You ...on·1 be
di 'appoinl <<J ...i,h equipmcnt/ .c.vi".., . R. dl"
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RaIN''' E. Bloom W6YUY
8622 Rubio A Vf'.

MpU/\~Q CA 91343

Power Plus!
- a 20-Amp, adjustable, regulated de supply

•

Versatility personified.

Front view of power supply.

fo r the vast num ber of
ham s obtaining bigger and
bigger so lid sta te amplif i­
e rs . This su pp ly is versatile
in t hat o ne has a reason­
ab le amount of cont ro l
ove r t he heat di ssipat io n of
the pass transistors desp ite
the amplitude of voltage to
be controlled .

Two paralleled power
transistors a re used as pass
transistors; the 2N3772 and
2N3773 might be described
as ext ra -heavy-duty
2N3055s. I use this as a
compa rison because the
2N3055 is the well-known
workhorse. The 3772 a nd
377 3 c a n dissipa te 150
Watts, as compared to the
3055's 11 5-Watt capac ity .
These transi stors can effec­
tive ly co nt rol vo ltage am­
plitudes as low as 1.4 vo lts.
Each 3772 can very safe ly
han dl e c u rrent s to 1 5
Amperes. The 3773 hand les
10 Amperes, again as com-

the current yo u ant ic ipat­
ed ? The supply d escribed
b y Geo rg e Sc hreye r
W B6TOX in the December,
1972, 73 Magaz ine is the
heft iest I can re call to date
descri bed in ei ther 73 o r
Ham Radio magazine. It
will su pply the 10 Amps as
described. I bu ilt it with ex­
t ra heavy-duty compo­
nents, but could not get ac­
ceptable re gu la t io n be­
yond t his leve l. My amplifi­
er requires 17 Amps. After
many modifica t ions. many
burned-out transistors, and
mu ch fru str at ion in at­
te mpts not onl y to increase
the cu rrent capabi li ty bu t
to retain regul ation , it was
ba ck to the pr overb ial
drawing board.

This, then , is an a rticle
meant to fu rnish informa­
tio n th at you can add to
you r pet ci rcuit notebook
as well as to pro vide a cir­
cuit a nd construct ion ideas

you d iscover that the am­
plifier you have just co rn­
p le ted requires hal f aga in

W hat do you do for a
base sta t io n regu­

la ted power supp ly afte r
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Right side view o f power su pply.Left side view o f power supply.

Fig. 1. t r-Amoere suoer-reguleted low-voltage universal power supply - 3.5·30.0 volts.
51 and 52 -10 Amp contacts @ 120 V; 01·D4 - 50 V, 30 Amp or equivalent; Q2 and
Q3- 2N3772 or 2N3773; Q 1- 2N3055 or 2N3773; U1- J1A78CU IC; R1 and R2 - para l­
leled .44 Q. 4 Watt or equivalent; R3- 2.0 Watt. 20k to 25k wire-wound pot; R4 - 5k, 2 w.

!

"''"

is ca lled ou t a s 10 Am­
peres. I ha ve used the sup­
ply for over an hour o f co n­
ti nuo us se rvice a t 1 7
Am peres a nd t he cases
stayed at room tempera­
ture. The transformers each
have two 7.S-vo lt seco nd­
aries . As can be seen in
the sc hema tic di agram. I
use the wind ings in series
a nd parallel conf igu ra­
tions. The c hoke po ssib ly
ca n be eliminated with
so m e w ha t higher peak
vo lt a ge s being pre sent .
Any possible increase in
r ippl e vo ltage w ill be
smoothed out by the ga in
in the regul a tor chip. The

i;
,.

')
.,

~ '" "
.,.. ". rc

"2 11 3 0 ~ 3

."211l'H

..
~.

. "" GUIC "..
-'I • r.

1 33.-1 T '.- t""

0 ' a 0 3
2113112 011 211'17 3

propriate vo ltages . The
s w itc h in g arr angement
shown is the o ne I use. It
m ay be conve nie nt for
some applica t ions to tap
the seconda ries at other
points. i.e.. tapping a t the
15-vo lt ac pos it ion wi ll
result in approx ima te ly a
6Q--Watt d iss ipation for the
above stated examp le.

Selec ting Co mponents
The transforme rs I used

were purchased from arm y
su rplus (WW II). They are
hermet ically sea led u nits
and have an opera t ing ceil­
ing of 60.000 ft. The con­
t inuous opera ting current

n U '-----,
L_-4~ '"'

'"

"78 GU,e

W
'~ .".
".0"•• ,. • ' 10
IIU IULIoTOlt
TO ro, . Io e..IoG t

"",- GOl D
'_III.UT
3 _ OUT~T

. - COII TIIOI.

"

"..

the low po sition, we are on­
lv using Yo. of the seco nd­
ary, o r 22.5 V ac. possibl y
delivering 25 volts (loaded)
to the pass transistors. 25
less 13 = 12 vol ts acro ss
the pass transistors. o r a
tota l of 240 Watts.

Foll owi ng thi s sa m e
reasoning, it is apparent
that the highe r the regu­
la ted o utp ut vo ltage, the
sma ller the voltage drop
ac ross th e pass t ran sistors
and the sma ller the power
dissipation.

Note that. when using
multiple seco nda ry trans­
formers. o ne has the ca pa­
b ility of choos ing the ap-

p ar ed t o the 3 0 55'5
5-A m pere sa fe capac ity .
These curre nts must, o f
course, be kept within the
power di ssipation capab il i­
ty of the uni t. One would
not, fo r examp le. attempt
to d rop 30 volts ac ross a
3772 wh ile pulling 1 5
Am pe res . a s th is is a
45Q.Watt dissipation and
the transistor has a rat ing
of 150 Watts. Using two of
these in paral le l, the d issi­
patio n ca p a b ility is in­
c rea sed to 30 0 Watt s.
(Even 300 Watts takes a lot
of heat sinking to di ssipate
the heat.)

Refer to the schema tic in
Fig. 1 . let's exam ine some
prac tica l ex t remes. Say we
wish to regulate 13.0 vo lts
at 20 Amperes, and the in­
put vo ltage (at the c hoke
output) into the regulators,
using the full seco nd ary, is
35 volts; t his would re su lt
in a drop of 22 volt s ac ross
the regula to rs. 22 vo lts x
20 Amperes = 440 Watts.
O bvious ly, things would
sta rt to melt after a very
sho rt opera ti ng period .
Therefore. switc hes 51 a nd
52 have been incorporated
so that one ca n o bta in the
requ ired vo ltage a nd cur­
rent and ho ld the di ssipa­
t ion within re a so na b le
leve ls. Thus, se tt ing 52 in
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Fig. 2. ITC transformer, part #BP-6242, size 4.5 " x 5.0" x
7.0", hermetically sealed, conservatively rated at 20.0
Amperes continuous operation. IA pair of these can be
substi tuted for the transformers in the text and offer even
more versatility. They are available for $19.50 each from
Hiway Company, 305 W. Wisconsin Ave., Oceanside CA
92054.

c ho ke was u sed in a
pr e vi o u s un reg ul at ed
pow er supply bu ilt o n this
same chassis; therefo re, it
w as retai ned rather than
rem oved . This choke was
built fro m a Tri ad f ilament
t ransf ormer I had on hand.

References

1. Fai rchild Application Note
,..A78G, July, 1975.
2. "Versatile Variable Power
Supply," W6SlP, 73 MagaZine,
June, 1968.
3. " 10 Amp Variable Power
Supp ly, " George Schreyer
WB6TQX , 73 Magaz ine ,
December, 1972.

R3 and R4 on ly req uires
about 1.0 mA of current as
the contro l current to the
regula tor is only 5 to 8 I1A
under worst-case cond i­
t ions. The contro l vo ltage
is 5.0 vo lts . T he fixed
va lues for a given voltage
ou t put at pin 3 can be
ca lculated from the for­

[rnu !a Vout = [(R3 + R4)J
R4] V, where V control on
the 78GU IC = 5 V_

There you have i t.
Mod ify as you w ish o r du­
pl icate as close as possible.
The ideas are all there and
the supply regulation is
supe r , d ropp ing about
2.0% at any sett ing up to
24 vo l ts, no load to full
load .•

tions were reinserted w ith
al l o f the "E vs in one d irec­
tion an d the "!", placed at
t he end .

The regu lator ch ip. a
Fairch ild uA78G U IC, is the
w hole key to the success of
reg u l a t ion . I t d r iv e s a
2N3772; a 2N3773 or even
a 2N3055 w il l work equally
we l l. The rectifiers are
1N3209s, f Ou-vo lt. 15-Am p
units. They happened to be
something I had in my ju nk
box -s ui t ab le su b st i t u­
tions ca n be used . Inciden­
ta l ly. they ran cool at 17
Am ps; t he heat sinks were
cut from heavy alum inum
heat sink rai ls. Two heat
sinks were used side by
si de and isolated f rom
each ot her, one sect ion for
the recti f iers, the othe r for
the pass t ransistors. For
b e t t er di ss i p a t ion , t h e
rad iator fi ns shou ld be ve r­
t ical. However [ have had
no p roblems mo u nt ing
them hor izont all y.

Refer to the schematic.
The d ivider co m po sed o f

O rigi nally, t he transformer
had fo ur 6.3 V ac 4-Amp
w indings. The t ran sform er
w as d isassembled, the sec­
ondary wi nding removed ,
and about 3 or 4 layers of
no , 10 or 12 w ire wound
onto the core . The lamina-

• TNIS PR" "APY CONNECTiON
IS ON£ Of" TNE MANY wAy S
POSS' BLE. WIT H S I IN TNE
K'GK POsmON OUTPUT'S
INCREAS£O B< 10"" Of
NO" 'N Al

WITN A a B AS PRIM ARY
48 1 APE I2 8 v

r!.~---_ 2a.4VAC TH£ 10 8 v , l6V, a '.2v
WINDINGS A~ SUPPliED TO

'--'W-'-"__ PROvI D£ vOLTAGE VARIUmN"
:- 2 1.3vAC UP TO. 10 ...

THEY ARE CONNECHD IN
SUIES 8UC.'NG OR SERIES

L;--~-- '4.2VAC AI O'NC CONNECTiO N

w.- - - _o
,
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North Georgia's

TPL 2 Meter Amplifiers

Complete service [acilii ies

Call toll free 1-800-241 -9961

Yaesu Kenwood
Mosley Antenna Vibroplex keys
Cush-Cra tt B & W
Hohn-Tower Dent ron
C.D .E. Rotors Hustle r
Shure United Clocks and tu ners
Call Books A A AL Books
M F J Saxton

only
Authorized
Yaesu Dealer

. TTL compat ible inpuls and
outputs for auxill iary
equ ipment

. Lig hted luning mete. for
easy tuning

. Current .egulaled lOOp keye.
&. power supply

Autoslat with threshold
contro l and solid state .elay

Connect to your receIver speaker, transmitter
microphone jack , and teletype machine and you're on
th e air . State of the art design features make the
TU-170 Ideal lor HF and VHF auto.lal operation .

Proved \ 70 Hz shitt acllY1l . staete audio tlequency shirt
nuee demodulator osc illa!o. ptodu<:BS phase

cor ereet sine wave tones

WITH THE
NEW
TU-170
TERMINAL UNIT
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Reaching for the Top
- why stop with the General ticket!

Get that high er class t icke t now- and avoid tro uble late r.

Petu/ Kafk.slein NJPL
Phillips A cademy
Andover MA 01810

A m ateur rad io is in a
per iod of fl ux. t hese

days, Of course, the solar
flux index is increasing, a
happy sign fo r propaga­
tion, but so is what we
might call the regu la tory
flux index, which comes,
not from " O ld Sol," but
from the puzzling FCC.

Detailed monthly in the
pages of 73. we find many
changes in the rules by
which our hobby is run .
logging requirements, re­
peater deregulation, and
ca llsign assignments are
examples of significant
changes that the FCC has
recent ly wrought. WARe
' 79 , looming d i rect ly
ahead, poses additional
t hrea ts to the stab ility of
amateur radio. .

Although the future is
clouded, some reasons for
obtaining an amateur li­
cense above the Novice
class now, or upgrading to
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a higher class, are clear.
One reason is the very un­
certainty of the present.
like the regulations, the
amateur examinations are
changing . Already in effect
a re two important changes
in the code test.

First, t he send ing test has
been eliminated (except
fo r the Novice); that's one
less thing to worry about.
Second, the receiving test
is not what it used to be.
No longer is the subject
matter strange stuff about
farm statistics in Hawaii or
specifications for Coast
Guard installations. Now
what you are asked to copy
at 5, 13, or 20 wpm is one
side of a typical amateur
QSO. This makes for famil­
iarity and a degree of com­
fo rt.

Ho we ve r, instead of
copying c lea r, machine­
sent code th roug h head­
phones, as you may have
done before, now you may
have to copy from a
cassette recorder. The re
might not be any head­
phones, and both ro o m

acoustics and out side
noises may interfere . Ad­
just you r practice accord­
ingly.

You need n't copy one
min ute correctly any more;
in fact, you can just take
notes if you wa nt. The ex­
a rmne r m e a s ure s your
comprehension by ten mul­
tiple choice questions; you
must answer eight correct­
ly. The questions are not
tricky, but do thoroughly
test whether or not you are
able to copy the passage.
Hams who have taken both
the old and new kinds of
code tests loudly praise the
new one.

The FCC has indicated
that it plans to change the
written exam, too . last
yea r, it issued a new set of
study questions. The new
test may be easier, and
may (like t he new Nov ice
tests) be ha rder. Take the
o ld one if you st ill can.

If you are going fo r the
Extra class, be advised that
the 1 X 2 calls are running
out. The new 2 x 1 calls
will go fast , so get in there

wh ile there IS still some­
thing left!

Comfort and Confidence
The two parts of an

amateu r exam, theory and
code, vary in kind . You
shou ld study fo r t hem in
diffe rent ways, but your
goal should be the sa me
for each pa rt - comfort.

Comfort and ease come
with mastery of the subject
matter. Comfort in turn
produces confidence, and
confidence is the only
weapon you have against
that steely-eyed examiner
(while others have praised
the humanity of ce rtain ex­
aminers, I found very little
wa rmth in the last fie ld of­
fice I visited).

Comfort and confidence
come only with good hard
wo rk. You m ust invest
some time-for most of us,
qu ite a lot of tim e -in
lea rning t he code a nd
theory fo r you r test.

Of cou rse , there is
another way. For as lo ng as
the FCC has been giving ex­
ams, t here have been pea-



pie who have taken them in
much the same spirit that
animates the buyer of a lot­
tery ticket: "Maybe 1'[1 be
lucky! " The person who
thinks thi s way bolsters
himself by studying a cram
co urse or memorizing the
answers in the o ld (not
th e new) ARRL License
Manua l. He co pies a few
W1 AW code run s and then
blithely st ro lls into th e ex­
a mina t io n room to take his
chances.

Very likely we'll see him
in the sa me s po t next
month, and the following,
but afte r awh il e , it will
work : Through practi ce,
he'll finally pass. However,
by thi s time he would have
been better off doing it the
ri ght way from the start,
thus gaining so me useful
knowledge to go with that
new ticket.

Study Hard
So, study hard . But it

shou ld n't be purel y a grind.
Afte r a ll, ham radio is a
hobby, meant fo r e njoy­
ment. Your enjoyment
sho u ld increase as you
learn about your hobby.
You will no t have to mum­
ble when someone sta rts a
modest technical discus­
sion o n 7S meters. The pro­
cess of learning how a
radi o works shou ld inte rest
you, unl ess ham radio fo r
you is simp ly the propag a­
tion of your ego across
long di stances.

Perhaps a c lass can help
yo u le arn more code and
t heo ry. More and more
c lu bs a re s po nso r i n g
classes, not o nly fo r pro­
spec t ive Nov ices, but al so
for those who want to
upgrade. " Ha m Help" in 73
or the ARRl ca n help you
find a class.

If yo u are going for you r
Extra, or there is no class in
your area a t the needed
time, you may have to go it
alone -but don't despair .
If you ha ve the right
material s, you can learn a t
least as efficiently o n you r
own as you can in a class,
which may move at the

s pe e d of th e s lowes t
learners. As you work by
yourself, you sho uld push
yourself hard, but don't go
so fast that yo u fail to
learn.

If you, like me, have
troubl e w ith the math ,
c heck out the se ries " FCC
Math" by WB6CKN, whi ch
began in th e Novem be r,
1977,73 . It wi ll help .

Learning the Theory
There a re two excep­

t iona lly useful books to
help yo u learn the theory.
O ne is t he new ARRL
License Manual (the o ne
with th e sm iling faces on
the cover). This has been
wholly revi sed , a nd is now
c lea rly wr itten and sen­
sibly o rga nized. It follows
th e st udy que stions re­
leased by the FCC. It a lso
conta ins sam ple tests to
c hec k yo u r knowl ed ge.
These test s a re as difficult
as the ac tual FCC exam,
a nd therefore provide a
pretty good mea surement.

The ARRl Manual is not
e nough by itself, however.
To get b e yond the
memori zation of clo udy
"fac ts" to a re al under­
stand ing of radio t heory,
yo u need a book that goes
more deeply into things.

The best of these books
a re the s t u dy guid e s
(Nov ice class through Ex­
tra) whi ch are ava ilab le
from 73 . These originall y
a ppea red se ria lly in thi s
magazine, a nd have helped
many amateur s und er­
sta nd radio as they pre­
pared for their tests.

If you a re st udying for
the Gene ra l class, you ca n
use the General Class Study
Guide. It is simp ly written
and does a fine job o f ex­
plaining basic e lec t ro nic
and radio principle s to a
layman.

But you might cons ider
sett ing you r sights a bit
higher. Even if you think
you're just Ge nera l " mate­
ri a l," buy the Advanced
Class Study Guide .

I admit to a specia l bias
toward this book. As a

Novice who in real life was
a high sc hoo l Engli sh
tea cher, I saw myself as an
ano ma ly in the ham ranks.
I had no t ra ining in elec­
troni cs and was poor at
math. I despaired of going
higher. O n the other hand,
my code speed was in­
creas ing s lowly, and J ce r­
tainly wanted that higher­
grade Iicense . I decided to
try for the General.

On the a dv ice of a
friend, I bought the Ad­
vanced gu ide . Surpris ingly,
I found it easy to read ,
even pleasan t. Moreover, I
found that with some ef­
fort I cou ld understand
eve ryt hing in it. What had
seemed arca ne and unat­
tainable was now within
my gras p. When I thought I
had it down pretty well , I
went into the FCC office in
Philadelphia and passed
both the Ge nera l and the
Adva nced o n the first try.
Since thi s method worked
so well , I later did the sa me
fo r the Extra .

The Extra Class Stu dy
Guide is a su pe rb p iece of
work . It tell s you much
more than yo u need to
know for the test, but does
it so clearl y that yo u might
as well learn it. It is very in­
t e res t ing: Ha ven 't you
wondered how TV realty
works, fo r instance?

Understanding the mate­
ri al in the Extra gu ide was
so co nf id e nce- ins p ir ing
that I decided to warm up
for th e Extra exam by try­
ing t he co mme rcia l radio­
te lephone tests. I d id so me
c ra mm ing o n com me rcia l
regulations and on a few
o ld concepts like elec t ric
motors (which are not
covered in th e Extra guide),
u sing a qu e sti on-and ­
answer manual. I passed
the Third Class ' Pho ne easi­
ly, and then passed the
100-que stion Sec o n d
' Pho ne test, but failed t he
First ' Pho ne (my third tes t
of the day) by o ne ques­
tion .

I d on 't know what a
mild-mannered Engl ish
teacher will do with a com-

mercial Second ' Pho ne
ticket, but 1 mention it
because it shows the level
of preparation provided by
the Extra guid e. The Sec­
ond ' Pho ne was much hard­
er than the Extra exam,
which I passed with co nfi­
dence the next day.

Early to Bed
Cu lt iva te regular habits

as you study. Se t aside a
certain time to work . The
best time to do thi s is e arl y
in the morning. Ide ally,
you shou ld st udy as soo n
as you are properly awake,
a time that varies for a ll o f
us. But of co urse there are
other dem ands m ade on
your tim e , perhaps by
work, child re n, o r schoo l.

Try getting up an hour
earlier than usual. Do so me
exerc ises. Maybe yo u will
become healthy -a side
effect not to be sco rned.
Then , st udy for 4S minutes
o r so.

The materi al you st ud ied
will travel around with you
all d ay. Think about it. Jot
down the things that a re
not c le a r. Ask you rse lf
questi ons. At the end of the
day, spend half an hour
reviewing what you read
that morning .

If you ca n' t possibly
study in th e morning, do it
when you ca n. But the
brain becomes we ary as
the d ay wears on; learning
become s less effi cien t. At
a ny rate, study so me each
d ay .

Try to put off taking the
sa m p le tests un til yo u
think y o u ha ve reall y
mastered the material. If
you ta ke t hem too soon, or
too often , you r studying
will subconsc ious ly aim at
answering specifi c ques­
tions o n the samp le test ,
and you may miss things
that will later appea r on
th e re al thing.

Learning the Code
Many articles have ap­

peared on learning the
code, and I won' t go far in­
to this . One recent article I
can recommend is the one
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by K6DZY in the October,
1977, 73. The point made
there by Boyd is that Inter­
natio nal Morse Code is a
language, and it is learned
mu ch as any fo reign lan­
guage is lea rned . Learn ing
a new language demands
exposu re (listening) and
practice (sending).

The g reat enemy 10

lea rning the code, or im­
proving you r speed, is an­
tici pation: guess ing what
will be sent next. Anti cipa­
tion causes errors. As
speed increases, anticipa­
tion causes general confu­
sion and lack of confi­
dence, both of whic h are
destructive to learning.

The way to beat an­
t icipation is to learn to
"copy behind ." This puts a
prem ium on liste ning be­
fore you write -you are
always looking ba ck at
what was se nt, not ahead
at what might be sent.

In his article, Boyd men­
t ions an acquaintance who
copied 20 to 30 words be-

hind! If you are trying for
13 wpm, or even 20, copy­
ing fro m one to th ree let­
ters be hind is usua lly
enough. You wil l be able to
recognize words and com­
mon pref ixes and suffixes,
and by concentrati ng o n
copying behind, you wi ll
prevent anticipation and
a lso be ab le to correct
mmor errors .

Learn to copy behind by
pract ic ing with cip her
groups, or random ly-sent
letters, numbers, and punc­
tuation . Wayne Green has
made a series of tapes
which give practice in t his
so rt of co py ing. W hile
some of the groups, pa r­
ticula rly in the 20+ wpm
tape, show evidences of ex­
t reme sad ism, they a re the
best too l the re is .

Thi s sort of tape has
t hree advantages over
othe r methods of code
practice. First, they pre­
vent anticipat ion by their
random nature, and with
prac tice you wil l get tota l-

Iy out of t he ant ic ipat io n
habit , Second , because
they are ran dom , yo u wi ll
not find you rse lf memor iz­
ing wo rds in sequence, as
you wou ld do if you prac­
ticed with plain language
tapes. (If you fi nd you have
memorized Way ne's tape,
it's t ime for the test . Yo u've
maste red t he tape, and
you' ll be ab le to handle the
FCC code with ease .) Third,
t he y a re re c o rd e d at
speeds faste r t han those re­
q uired for the FCC test.

To improve at the code,
you have to push yourse lf
to a speed which is beyond
what you can comfortably
co py. Do n't be discou r­
aged if you copy ve ry litt le
of t he practice ta pe at fi rst.
Begin by listen ing, a nd
then pract ice copying what
you can, a lways copying
behi nd , You'll Improve,
and eventua lly you' ll copy
it all. I promise,

Pr a c ti c e t he code
regu la rly each day. It
ne ed n' t take too much

time. Ha lf an hou r of ran­
dom .groups, div ided into
fou r 'sess ions at diffe rent
t imes of the day, is plenty.
Unli ke theo ry, code can
profitably be pract iced at
night. You' ll get a good
c heck of you r speed under
pressure, wi th you r fatigue
app rox imating your ne r­
vous ness at an FCC exam.
And maybe those "dits"
and " dahs" will c hase
themse lves aro und you r
subconsc ious a ll night.

Slow and Sure
Do n't try to rush things,

Give you rse lf a ll the time
you ne ed to st ud y the
t heory and the code. It
may take so me time, but
keep calm and determined .
Remembe r, if you do it
right, you won't miss. If
you go into that exam with
confidence, you' ll wa lk out
with a wel l-dese rved " In­
terim XX" tick et, and the
sat isfact ion o f kno wing
that you 've done a diffic ult
thing well. Good luck ! •

500 Ledyard St .• Hartford CT 06114
203-527-188 1

(1 block east of Wethersfield Ave. off Airport Rd. Rte.6)
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ELECTRONICS

50 % OFF The following NET
pr ices In Stock ONLY-NO
RET URNS-Manufac­
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Cushcrafl DX-220-20el. Array
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cusncrett A449-" -" el. Beam
Cushcraft A449·SK Stack. Kit
ABW·12S·Stack. Kit -BigWheel
Swan TB·3H ·3 el. Beam
Swan TB·2 -e et. Beam
Swan 4010-V·lO-40 Vertical
Swan 75AK-Add. Kit
Swan 1040-V·lO-40 Deluxe Vert.
Swan 75MK ·Add. Kit
Swan 45 All Band Mobile
Swan 742 Tri·Band Mobile
Mosley RKV-345-Roof Mnt. For Vert.
Mosley TA -40KR·Conversion -TA-33
Hy·Gain 783·Roof Mfg. Kit
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Clegg is
plifier Headquarters!

IF YOU WANT A BIG BIG SIG
AT A LOW LOW PRICE ...

,

OIVJCE l ·48 M IllAGE 8108

J(\M VHf lbO

D£NTRON CllPf£Jl'TON l

•••CHOOSE FROM OUR
LARGE SELECTION OF

AMPUFIERS BY­
ALPHA, DENTRON, DRAKE,
MIRAGE, KLM AND OTHERS

AND ALSO CHOOSE FROM
OUR LARGE SELECTION
OF TRANSCEIVERS BY­

TEN-TEC, YAESU, DRAKE,
ICOM AND OTHERS.

CALL OR WRITE YOUR FRIENDS AT:

;Z;;;;iii DENTRO/II MLA-2 SOO B

And-let us fill your antenna requirements:
• Towers, Masts & Hardware
• Rotators & Cables
• Coax & Connectors
• HF, VHF, UHF Beams & Mobile Antennas
• Multi-Band Dipoles
• Traps & Baluns

~c,
Communications Corp.

1911 Olde Homestead Lane
Greenfield Industrial Park East

Lancaster, PA 17601
(717) 299-7221
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Universal Alarm Circuit
- detects heat, light, moisture ... you name it

Build your favorite sunbather the ultimate in beach accessories.

The tester assembles very compactly in a 2" x .J" x 1~"
enclosure. The Ie and transistor are under the binding
posts and the "speaker" is a 6DO-Ohm telephone receiver.

W ate r shortages are
not infrequent oc­

currences in a number of
large c it ie s around the
world . Tourists get caught
off guard sometimes, but
residents have learned to
cope by immediately fill­
ing re serve containers
when that first trickle of
water reappears after an
outage.

The unit described in
this article was designed by

a st a ff member while
overseas to help the XYl
with the water problem by
providing an early warning
when the water was back
again. But, the unit might
be more seriously de­
sc ribe d as a univer sal
alarm c ircu it. It can be
used for a multitude of
alarm purposes around the
shack by the use of the
proper senso r to activate
the alarm. A number of

suc h uses are covered here.
To turn to the lighter side
of things, sunbathers can
also use the unit to warn
themselves that the tide is
coming in and that they are
about to be engulfed.

The basic circuit shown
in Fig. 1 is relatively simple,
but yet it has a number of
significant advantages:

1 . The standby current is
less than 10 microamperes!
This amount of current is
so insignificant that no on­
off switch is necessary, and
the battery wilt last for
about its shelf life while
the circuit is in standby.
About 60 mA is drawn from
the battery when the alarm
operates.

2. The input circuit is
quite sensitive, but yet not
touchy. For instance, in the
water-alarm setup , the
" pro bes" need only be two
ordinary pieces of hookup
wire. No elaborate inter­
leaving pattern of conduc­
tors is required. The probes
or sensors can be remotely
located from the alarm
over considerable dis ­
tances-50 to 100 feet in
many applications .

3. The alarm sounds off

when it " sees" less than ap­
proximately 120k Ohms at
its input terminals . The
value of this resistance will
vary a bit from alarm to
alarm because of the
tolerance of the com ­
ponents used for circuit
construction. But, for any
given alarm constructed, it
will have a definite value
that will remain constant
over wide extremes of
temperature. So any sensor
can be used with the alarm
that provides any re­
sistance less than 120k
Ohms when the alarm is to
sound .

The heart of the circuit
of Fig. 1 is the (D4001
quad NOR gate. The last
two gates act as a multi­
vibrator that is turned on
when pin 8 goes low. The
second gate is an inverter,
and the first gate acts as an
input stage. Normally, pin
3 is low and pin 4 is high .
Activation of the first stage
reverses this condition, and
the multivibrator operates .
The 2N1375 stage provides
a bit of high-distortion
amplification to drive a
600-0hm telephone-type
receiver unit to a very
penetrating output level. A
small speaker can be used

50



Fig. 1. One Ie and one transistor make up a sensitive and
loud alarm circuit.
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ond gate in the CD4001.
The alarm will now ac­
t iva te whe n any senso r
presen ts a resista nce which
goes a bove a bout 120k
Ohms. The same outstand­
ing feature of the alarm cir­
cuit applies in this mode in
that practically no current
is drawn from the alarm
battery supply until it is ac­
tually activated.•
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Fig. 2. Simple transistor switch addition allows eletm to
monitor a wide varie ty of circu its for over- or under-limit
conditions.

creases in amolitude. By
c hoosing the re sista nce
values carefu lly in Fig . 2,
ve ry littl e loading will be
presented to the c ircuit be­
ing monitored.

How about checking for
under-limit c o nd it io ns,
suc h as low temperatures,
low battery voltage, etc.!
All of the foregoing ap­
plies. Just bypass the sec-

vides less than about 120k
resi stance ca n be used.
Thermistors and photo­
ce lls would be typical ex­
amples for temperature
and light sensing. A se ries
resistor can be added to
the sensor c ircuit, so the
ala rm is act iva ted at the
desi red point. The unit wi ll
funct ion direct ly as a d iode
and t ransi stor junction
tester and , also, as a crude
but effective ohmmeter to
check relays, switc hes, etc.

Voltage and c u rr e nt
se nsing can be don e by
simple transistor switch ci r­
cu its, such as shown in Fig.
2. When the trans istor
tu rns on, the alarm ci rc uit
will be activated. So one
can bu ild a variety of
alarms whi ch c he ck for any
over-limit cond it ion (ex­
cessi ve swr, line voltage,
modu lation, etc .) by just
se ns ing an y de volta ge
available in a transceiver
or swr bridge which in­
c re ases as the fun ct ion
desired to be mon itored in-

instead, but then one has
to experiment with some
se ries resistance in the
2N1375 co lle cto r lead to
limit the curre nt. With the
usual 4- to 8-0hm speaker,
some thing on the o rder of
47 to 220 Ohms should su f­
fice .

The mu ltiv ibrator fre­
quency is a function of the
10k and 22k resistors and
the .01 uF capacitor. A fre­
quency of about 3,000
Hz appears to be pro­
du ced, although it is d if­
fic ult to tell because of the
high d istorti on whi ch
mak es it sound so penetrat­
ing. At any rate, one can
scale these RC values up or
down so d ifferent output
frequencies a re produced
to a llow sens ing whi ch
a larm went off if a mu ltiple
alarm setup is used. In ad­
dition , one could place a n
LED or relay in the 2N1375
co ll ec tor lead to activate a
visua l alarm.

As was mentioned be­
fore, a ny sensor which pro-
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Exorcise Those Unwa nted Frequencies
- try coaxia l stub filters

Put your problems to rest.

Fig. 1. Stub filters are based o n characteristics of a
transm iss ion line.

dealing with coaxial cable
it will differ from the
physical length because of
the velocity factor of the
cable. Fig. 3 presents the
actual physical length that a
coaxial stub should have in
order to be electrically
'h A-long at a given fre­
quency. The graph is based
on a velocity factor of 0 .66,
wh ich is the usua l one for
al l common coax ial cab les
(RG-8, -58, -59, etc.) The
graph only covers the fre­
quency range from 10 to
150 MHz, but one can
calcu late the length of
coaxial stub needed at any
other frequency from the
formula:

length (inches) = 3897
F (MHz)

i
UT

A{ j ECT ,ON ..----.
STu e

. /

Fig. 2. Placement of rejection stub (a) and rejection stub
with correction stub (b). The ends of both stubs are
shorted. Although for clarity the shields are shown con­
nected together by jumpers, the y should, in reality, be
directly soldered or otherwise connected together.

were no stubs at all on it.
That is all there is to the

theory of a coaxial stub
filter . The rest of this arti­
cle is mainly co nce rned
with the practical aspects
of determining the lengths
of the stubs and special ap­
plications. The stub filter
idea can be used over a
very wide frequency range .
The limitations to its ap­
plication are main ly me­
chan ica l, in that at very
low frequencies the rejec­
tion stub may become too
long, and at UHF frequen­
cies it may not be possible
to dimension the stubs ac­
cura te ly enough. As wa s
mentioned before, the re­
jec ti o n stub has to be
'h A-long at the frequen cy
attenuated. The 'h A length
must be an electri cal
length , so when you 're

)

mission line. This will only
occur at the frequency for
which the transmission line
is Y2 A-long. So. if we have a
tra nsm ission line going to a
transmitter or receiver as in
Fig. 2(a), and wish to sup­
pre ss some frequency, we
can insert a Vi A-long rejec­
tion stub for the frequency
to be attenuated. At that
frequency , the coaxial
transmission line to the re­
ce ive r or transmitter will
electrically act as if it were
s ho rte d. Although there
are some cases where only
a rejection stub can be
used, usually it has to be
co mbined with a correc­
tion stub as shown in Fig.
2(b). Th is is beca use the re­
jection stub at the desired
o pe ra t ing frequency will
present some reactance
across the ma in transmis­
sion line. The correction
stub ca nce ls this undesired
reactance so that at the
operating frequency the
main transmission line acts
electrically as though there

T he re a re times when
o ne might run into the

problem of a specific spuri­
ous freq uency being radi­
a ted by a transmitter and
causi ng interfe re nce prob­
lems. o r reception prob­
lems caused by a specific
undesired signa l. The usual
approac hes to these prob­
lems are various types of
l C tr ap s . filter s . etc .
However. there is an other
approach whi ch is often
very useful as well a s
e conomical. No involved
construction of tuned cir­
cuits is necessary. and o ne
ca n achieve 30 dB o r more
suppression of an unde­
sired frequency in either
the tra nsm itt ing o r rece iv­
ing mode.

The basic idea of coaxial
stub filters is very simp le.
As shown in Fig. 1. a sec­
tion of transmission line
whi ch is Y2 A.-long and
whi ch is sho rted at o ne end
will reflect an electrical
short to the other mechani­
ca lly-ope n end of the trans-



bands with a switching a r­
ra ngemen t. Many combi­
nat ions a re possib le, and in
some cases only t he co r­
rect ion stub may have to
be switc hed o n diff erent
bands. As a bonus fea tu re
of t he stub fi lter idea, note
that the shorted e nd of the
re je c t ion stub ca n be
grounded if desi red . Thus,
one can provide a direct
electrical connection to
ground for lightning pro­
tection , static drai n, etc.,
for an antenna system that
does no t have to be
switched in o r out when
o pera t ing. In a mu ltiple
antenna sys tem, one could
have a grounded stub for
each an tenna so tha t each
a nte nna is conti nuously
protected . •
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Fig. 3. Graph to determine approximate length of rejection
stub.
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graph of Fig. 4 is broken at
severa l points, e.g.. .75 F
and 2 F. In these cases, the
indic a ted length of the re­
ject ion stub wou ld be y' ,l.
at th e o perat ing freq uency.
But, a shorted y',l. st ub
rep rese nts an open ci rcuit,
so t here is no need for the
correction stub a t all in
these cases . The 2 F case is
interesting, of course, since
it would re prese nt the sec­
ond ha rmonic of a t ra ns­
mitter. By using only a re­
jec t ion stub, the refo re, one
could ge t a nice bit of addi­
tional second harmon ic at­
te nua t ion. In fac t, it wil! a t­
tenuate a ll even harmon­
LCS.

One can use more tha n
one stub fi lter or d ifferent
stub fi lters o n va rious

la ted . The correction stub
is then experime ntally
shorted until the least at­
tenuation is produced at
the operating frequency. If
a t ra nsmitter is being used ,
the correct stub length is
eas ily determi ned by prun­
ing t he stub unt il an sw r
meter ind icates a f lat line .

As an exa mp le of the
fore going, say we we re
operat ing o n 21 M Hz bu t
had prob lems with an in­
terfering signal o n 26 M Hz
(in the transmitti ng case,
ou r operation on 21 MHz
was producing some spuri­
ous radiation on 26 MHz).
The length of t he 26-M Hz
re jec t ion stub would be ap­
proxim atel y 150 inc hes . 26
M Hz is about 1 .25 F on the
graph of Fig. 4, so the ap­
proxi ma te length of th e
correction stub is 1/1 6A. a t
21 MH z, o r about 23 inch­
es .

All of the foregoing may
seem like a bit of work, but
really all it takes is pa­
tience and a slight amount
of math. The results that
can be ac hieved by the
simple application of stub
fi lters are shown in Fig. 5.
Tho se a re no t bad resul ts
for just the cost of lengths
o f coaxia l cab le.

The re a re several specia l
cases that one should be
awa re of . If the frequency
which is to be attenuated
is 1/8, 1/4, or 1/2 of the
operating frequency, the
idea of coaxial stub filters
wi ll not work . This is be­
cause the re jec tion stub
wi ll tu rn out to be a wave­
length or a mult iple t here­
of at t he o pera t ing fre­
quency. Therefore , it will
present an e lect ric a l sho rt
ac ross the t ransm issio n
line a lso at the operat ing
frequency. Note that t he

Remember that the fre­
quency involved in t his
case is the undesired one
wh ich one wishes to at­
tenuate, and not the oper­
ating frequency.

In practice, o ne shou ld
cut the piece of coaxia l
cable seve ral inc hes longer
than ca lled fo r to a llow for
pruning. Ins tall t he re jec­
tion stub reasona bly close
to the antenna term ina ls of
the transmitter or receiver
being used . Va rious types
of coaxial connectors a re
available to interconnect
the lines, but the intercon­
nections can simply be
soldered on without con­
nectors for indoor usage.
Using a pin o r pick , short­
ci rcu it the o uter sh ie ld of
the re je ction stub to the in­
ner cond uctor a t va rious
points sta rting from t he
outer end of the stub until
maximum attenuation of
the undesired signal is
achieved. When the best
point is found , cut off the
excess cable, fold the outer
shield around the inner
c o n d u c t o r, and solder
them together.

The lengt h of the correc­
tion stub will vary from
zero to Yd.. Its length can
b e d e t erm in e d ap p rox­
imate ly from the graph of
Fig. 4 . In th is case, by
knowing the ra t io of t he
undesired frequency to t he
operating frequency, one
can determine the electri­
cal length of the correction
stub at the operating fre­
qu e nc v . The p hysical
length of t he coaxia l cable
used can be determ ined
from t he formu la prev ious­
ly given fo r a 'h A.-l ength
stub . As in the case of t he
rej ec tion stub, the correc­
tion stub shou ld ini tia lly be
made lo nge r than calcu-

Fig. 4. Graph for determining length of correction stub.
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And"w H~nry K5XT
Tyro Wilson WB5SXT
5322 "A .. SU"ret

L;ttl~ Rock AR 72205

10¢ Mod for the 225

- extra channels for $.00455 each

Have yo u heard of a n easier wav!

Table 1. ~ The matrix may be programmed for the frequen­
cies shown in the first column. These frequencies will be
obtained ;n the simplex mode with the power switch on
low, and the frequencies in the second column wilt be ob­
tained with the power switch on high.

Channel Frequency~

1. 146.01 146.04
2. .07 .10
3. .13 .16
4. .19 .22
5. .25 .26
6. .31 .34
7. .37 .40
8. 146.97 147.00
9. 147.03 .06

10. .09 .12
11. .15 .18
12. .21 .24
13. .27 .30
14. .33 .36
15. .39 .42
16. .45 .48
17. .51 .54
18. .57 .60
19. 146.43 146.46
20. .49 .52
21. .55 .58
22. .91 .94

By now you've prob­
ab ly heard of at least a

dozen ways to increase the
channel capacity of your
leom IC-22S. Whe n we

bought ours. we wanted ex­
panded frequency cover­
age, but we also wanted
coverage of al l common
repeate r frequencies, no

added switches or compli­
cated gadgets. a system
that cou ld be used while
driving, and a minimal in­
vestment of time, money,
and ene rgy.

Now that everyone e lse
has had his turn. here is the
lazy man's approach to the
problem. All it takes to
convert you r IC-22S to an
" IC-44S" is a soldering iron,
a ten-cent diode. and a
spare hour or two. The only
drawback to this scheme is
that you must c o nf ine
yourself to high-power
operation only. Since our
QTH has all the propaga­
tion characteristics of a
black hole. this was an easy
trade-off to make.

The basic principle of
our modification is iden­
tica l to that desc ribed by
Do n Jenk ins WA60AZ in
the Jan ua ry. 1977. issue of
73 . The mat rix is pro­
grammed fo r freq uencies
sepa rated by 60 k l-lz, and a
diode is switched into the
matrix to inc rease the pro­
grammed frequency by 30

kHz when so desired . The
difference is that the need
for externa l switching is
eliminated by using one­
half of the power switch.
Operation is straightfor­
wa rd : When the power
switch is in the low posi­
tion, the base frequency is
the programmed frequen­
cy. and when the power
switc h is in the high posi­
tion, the base frequency is
the programmed frequen­
cy plus 30 kHz .

The fir st step in modify­
ing the c ircu itry is to free
the half of the power
switch that co ntro ls the
output level and to wire
the circu it board for high­
power operation. One side
of this DPDT switch is used
to supply 13 .8 V dc to the
rig in both the high and low
power modes . From the
other side of the switch,
three wires lead to the
main circuit board below
the synthesizer board .
Because of the tight loca­
tion of the power switch. it
is much easier to remove
the synthesizer board and
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access these wires as they
connect to the main board
than it would be to un­
solder them from the
switch. This is easily done
by removing the matrix
board and the three screws
and one threaded spacer
that hold the synthesizer
board and an underlying
metal tray . With the syn­
thesizer board set aside,
find the brown wire leading
from the center position of
the lateral half of the power
switch to the main circuit
board at a point marked
W15 on the foil. This
point is in the right rear cor­
ner as the rig lies inverted
and is viewed from the
front. Next find the purple
wire leading from the
switch contact nearest the
synthesizer board and the
side of the rig to the main
board at point W-16. Cut
the brown wire so that the
segme nt extending from
point W-15 is just long
enough to connect to the

foil at point W-16. Un­
solder the purple wire from
the foil and solder the
brown wire from point
W-15 in its place. Now find
the pink wire leading from
the switch contact nearest
the true top and the side of
the rig to the main board
at point W-17. Cut this wire
at the foil and tape the end,
as it will not be used. Now
you should have a connec­
tion between points W-15
and W-16 , two wires
leading from the power
switch that are shorted
together when the switch is
in the high position, and a
third wire from the switch
that is not used . Replace
the metal tray and the syn­
thesizer board, but leave
the matrix board free.

The next step is to add
one diode to the matrix
board in the Dl file and to
connect it so that 9 V dc is
applied across it with the
power switch in the high
position . The diode , a

1N4146, 1N914A, or
equivalent, is inserted
cathode-first from the
diode side of the matrix
board into a hole in the D1
file in the rank correspond­
ing to channel 1 or 2.
Solder the purple wire to
the anode of the diode.
Connect the brown wire to
the matrix board at the
point marked 9 V dc. You
may need to extend these
wires a few inches to reach
the matrix board. The cir­
cuit modifications are now
complete.

The matrix can be repro­
grammed for any frequen­
cies as long as diodes are
not used in the Dl file (as
this would cause redun­
dancy), and all 22 channels
must be programmed. Mr.
Jenkins points out that if
the extra diode is switched
into the circuit and the
selector passes an un­
programmed channel, the
rig will lock onto this blank
channel until the power is

momentarily switched off.
I chose to program my rig
in the same fashion as Mr.
Jenkins demonstrated, and
those channel frequencies
are repeated here for any
unfortunates having no
back issue of 73. This is
only a guideline; you may
wish to include 15 kHz
split-channel repeater fre­
quencies or your own
clandestine frequencies . If
you run short of diodes, a
trip to Radio Shack with a
dollar in hand will get you
ten more .

In the time we have used
the 1(-225 with this
modification, we have not
heard of an easier way to
increase the channel
capacity of this versatile
rig without drilling holes,
adding switches , or
constructing things more
complex than we dare to
try. We can't brag of ac­
cess to all 133 possible
channels, but we rarely
need them all anyway. •

RADIO EQUIPMENT DOESN'T GROW ON TREES
But the C & A ELECTRONICS Warehouse Sale

Wilt Make You Think It Does!

AEA
ALDA
ANTENNA SPECIALISTS
ARRL
ATLAS
ASTRON
ASTATIC
AMERICAN ELECTRONICS
ALEXANDER MFG.
BIRO ELECTRONICS
BEARCAT
BK PRODUCTS
CRAIG
CUSHCRAFT

COMMUNICATION SPECIALISTS
DVE
DSIINSTRUMENTS
DRAKE
DYCOMM
GOLDLINE
HYGAIN
HUSTLER
ICOM
INTERNATIONAL CRYSTALS
KDK
KLM ELECTRONICS
KENWOOD
KRIKET

LUNAR
LARSEN
MAXRAD
MIRAGE
MIDLAND
MOTOROLA
NON-LINEAR SYSTEMS
PACE
PIPO
POWER INC.
ROYCE
REGENCY
RUSSELL
REDCO COUNTERS

STANDARD
SANYO
SHAKESPHERE
TPl
TRIEX
TAYLOR
TRISTAO
TRINETICS
VHF ENGINEERING
WILSON
WESTCOM
YAESU

Call 800-421-2258
FOR YOUR BEST VALUES ON THESE FINE LINES

Be Sure To Check Our
SUPER SAVER

Cash & Carry Specials

22010 S. Wilmington Ave., Suite 105
Carson, CA 90745
(213) 834-5868 (California residents)
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CALL TOLL FREE

% 228-4097
CommunicationsCenter

443 N 48th Street ~c"

Lincoln, Nebraska 68504
In Nebraska Call (402)466-8402

%-800-634-6227
CommunicationsCenter

West
1072 N. Rancho Drive

Las Vegas , Nevada 89 106
In Nevada Call ( 702)64 7-311 4

~ 4BTV

BANMAM[RICAR D

CUSHCRAFT
A TB-34

8 2.95
14.50
27.50
64.95
99.95

e!

209 .95
32.95
52.95
32.95
52.9 5
30.95
88.95
49.9 5
79.95
94.95

219.95
289.95
199.95
289.95
14 9.95
89.95

239.95
189.9 5
159.9 5
69.95

Special

$ 209.95
179 .95
199.95
129.95
259 .95

57 .00
84.95

249.95

274.95
2 19.95
179.95

79.95

304.75
392.75
264 .00
392.75
197.00
119 .50

99.95
16 .95
3 1.95
79.95

11 9.95

HY-GAIN Regular
Super Thunderbird $296.95
3 ere. 10, 15, 20 Mtr. beam 219.95
2 ete. Quad 10, 15, 20 Mtr . 229.95
3ele. 10. 15. 20 Mtr. beam 144.50
Hv-Tower 10·80 Mtr. Vert ical 299.95
10·40 Mtr. Trap Vertica l 6 7.00
10·80 Mtr , Trap Ver tical 9 7.00
5 ere. " l ong John" 20 mtr .beam 289.9 5
3ere. 2 Mtr . beam 14.95
5 ete. 2 Mtr . beam 16.95
8 ere. 2 Mtr. beam 24.95
14 ete . 2 Mtr . beam 31.95

MOSLEY
3ele. l0. 15. 20 Mtr. beam
6 ete . io. 15, 20 Mtr. beam
3ele. l0, 15.20 Mtr .beam
6 ele. 10, 15, 20 Mtr. beam
3ele. 10, I S, 20 Mtr . beam
40 Mtr . add on

CUSHCRAFT
4 ere. 10, 15, 20 Mtr. beam 259.95
2 Mtr. Ringo Ranger 36.9 5
2 Mtr. T wist 59.9 5
10 ere. Twist 2 Mtr . 39.95
20 ete. Twist 2 Mtr . 59.95
l1 e le . 146-148 MH2 34.95
Power Pack 22 ele.146· 148 MH2 99.95
4 30 ·4 36 MH2 20 ele. TWI ST 54.95
10 ,1 5.20 .40 MTR Vertica l 89.95

10,15 .20 .40 MT R Vert ical 109.95
HUSTLER

Yaesu - Kenwood - Drake - ICOM- Den/ron ­
Ten-Tec - Swan - Tempo - Midland - E.T.O. - Wilson

TH6-DXX
TH 3-M K3
Hy-Ouad
TH3·Jr.
18 HT
14AVO!WB
18AVTIW8
205 SA
203
205
208
214

CDE ROTORS RINGO
Ham III $125.00 T2X Tail Twister $ 225.00 RANGER

We carry all majorbrandsof ham radios
A T DISCOUNT PRICES

Classic 33
Classic 36
TA-33
TA-36
TA -33 Jr.
TA-4O KR

ATB·34
ARX -2
A 147·20T
A 144-lOT
A 144-20T
A 147- 11
A 147-22
A432·20T
ATV -4
ATV -5

10-40 Mtr . Trap Ver tical
75 Meter Resonator
75 Meter Supe r Resonator
6 db. 2 Mtr . Base Colinear
7 db. 2 Mtr . Base Colinear

WILSON
System One 5 e le . 10. 15, 20 Mtr. beam
System Two 4 ere. 10, 15, 20 Mtr . beam
System Three 3 ere. 10.1 5.20 MT R beam
WV · l Vert ical 10·40 MT R Vertical

4BTV
RM-75
RM -75s
G6- 144-A
G6-1 44B

18HT
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The 10-GHz Cookbook
- monster article

Stick to your Gunns.

Joh1/ Roos K61QL
9'J Volley High
Thousand Oaks CA 91J60

- .

Photo A. The breadboard Gunn-diode oscillator. The
waveguide flange is relieved to clear the 2-56 frequency
adjustment screw. The positive supply connection is to
the turret termina l of the diode mount.
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The amateur 10 CHz
band offers many fa sci­

nating opportunities for
both communications and
experimentat ion. Antennas
of very high ga in are of
practical size so that many
te ns of miles may be
spanned with good re liab il­
ity. The band is a natural
for linking of VHF and UHF
repeater s, c o n t r o l of
repeaters. o r control of
re mote base stat ions. Ac­
tivity in the band has been
limited by the lack of a
good low-cost rf so urce. A
number of transmitters and
receive rs have been built
usi ng s u rp lu s k lys tr on
tu bes, but since surp lus
items a re not generally
a va ila b le to eve ryone,
t hese designs are d ifficult
to dupli cate. In addition.
the development of repeat­
e r co mma nd links or inter­
ties req uires that the equip­
ment be rel iable and com­
patib le with other solid­
state gea r. Klyst ron-based
designs wit h the nece ssary

high-voltage dc supplies
are certainly not desirable.
Gunn-diode oscillators ot­
fer an attra ctive a lte r­
native. Prope rly applied,
they will provide up to
seve ra l hundred milliwatts
of stab le lo w-no ise rf
power.

Cunn-diode technology
has been with us for about
ten years. In that time. the
device has moved from a
lab curiosity to a ma instay
of microwave engineering.
There has alwa ys been
both commercia l and mili­
tary demand fo r an inex­
pens ive so li d-s tate mic ro­
wave rf source. In response
to this need , the tec h­
nology has been pushed
rapidly and the pr ice of the
d iodes has fallen to the
point where comme rcia l
applicat ions suc h as radar
intru sion al arms. speed
meters. a nd doo r openers
are common. The price of a
10 milliwatt X-band diode
is now less tha n ten dolla rs.
More powerfu l dev ices



cost more bu t are st ill q uite
reasonable. Actua lly, so me
ve ry p ractical systems may
be bu ilt with a f Ocmtlliwatt
transmitter. Usi ng a 3-foot
d ish wit h 36 dB of ga in and
a 1l}-milliwa tt source, o ne
obtains an effective radi­
ated power of 40 Watts!
Tha t is more t han am ple
fo r most app licat ions ,

My o bjective in writ ing
this artic le is to c rea te
some inte res t in x-band
operat ion and to show how
easy it is to get sta rted. I
will de scribe t he operation
of Gu nn diodes a nd pre­
sent a practica l osc illato r
design. The osci llato r t unes
the ent ire 10, l}-10.5 GHz
band with a powe r capa­
bility of more than 20 mi lli­
watts. The osci llato r is easi­
ly reproduced a nd is very
re liable. O ne uni t has been
operating fo r a lmost three
yea rs and severa l ot hers
have been bu il t. They all
have wo rked pe rfec t ly, so I
have a lo t of conf idence in
the design.

This is a new area to
many amateurs, so I w il l
describe some tests and
tr ade-offs t ha t ma y be
made to optim ize a Gu nn­
d iode osci llato r for par­
ticu la r ap plica t ions. The
effects of load m ismatch
upon the power o utp ut a nd
freq uency of the osci llator
were measu red and d ata
was ta ken for two di ode
types. I will descri be both
the tests and th e resul ts ob­
tained. Afc or phase lo ck­
ing require s e lec tronic tun­
ing of the osc illator. The
frequency of Gunn-d iode
osci lla tors may be con­
tro lled to a lim ited extent
with t he dc supp ly vo ltage.
I made some tests to de ter­
mine how usefu l th is can
be and will d iscuss the re­
sults . App lications fo r t his
design a re nu merous and
my objective is to give as
muc h p ractica l d a ta as
poss ible to aid you in pu t­
t ing t he ci rcuit to work in
you r system.

So much fo r science!
Ma king a Gunn osci llator is
fu n o nly if you can d o

Fig. 1. Negative-resistance
osciffator. Land C are the
resonant circuit elements.
R represen ts all losses, in­
cluding output power. The
negative resistance o f the
Gunn diode is represented
by - R.

something with it. Part of
the a rtic le desc ribes a s im­
ple tra nsce iver which may
be made by add ing a mixer
to the basic osci llator. This
is an ideal d evice for get­
ting started o n t he band . It
has two immedia te uses; as
a sim ple transceiver for
com municatio ns, and as a
Dopp ler radar. A Doppler­
rada r processor is includ­
ed. The processo r tu rns th e
t ra nsce ive r into an effec­
tive speed meter , doo r
opener, kid watc he r, intru­
sion alarm, o r whateve r.

The t ra nsce ive r may be
used as a wide band FM link
by mod ula ti ng the dc bias
su pp ly a nd using a n FM
tun er o r rece iver as an i-f
st rip. The basi c osc illato rs
are useful as t ransmitters
or as re ceive r lo cal osc il­
la to rs in e ithe r wideba nd
o r narrow band FM sys­
te ms. Hopefull y, someone
will use the des ign as a
sta rt ing point fo r an o pera­
t ional repeater command
li nk or ot her X-ba nd system
appl ica t ion.

Gunn Oscillator Operation
G u n n osci lla to rs a re

negati ve-re sist ance osc il­
lators. Fig. 1 is a sc he mat ic
of a ne ga ti ve-re sistance
osc illa tor model ed as a
convent iona l lC osci llator.
If the l a nd C were tru ly
lossless a nd no power we re
taken from such a c irc uit, it
would continue to osci l­
late o nce sta rted. Re al
com pone nts do have losses
and t hese are lumped into
t he lo ss re si stance, R, of
Fig. 1 . Any o utput power
tak en from the circu it is
also a loss, and t hat is also

DIODE
CURRUIT,,

DIODE VOlTAG E, V

Fig. 2. Gunn-diode voltage­
vs.-current plot. Above the
th res hold voltage, the
curve reverses and the cur­
rent decreas es with incress­
ing voltage.

incl uded in R. The effec t of
a nega tive resistor is to pro­
vide rather than consume
power . This is a theore t ical
conce pt, but o ne that ca n
be realized in prac t ice. An
l C ci rc u it havin g more net
nega ti ve re sistance than
positive loss res is ta nce will
prov ide sustai ned osci lla­
tions a t the resonan t fre­
quency of th e tank . In prac­
ti cal ci rc ui ts, t he negative
R is su pp lied by tunnel
d iodes, Gu nn diodes, lm­
pa tt di odes, a nd some tran­
sisto r connec t io ns . A Q
mul tiplier is an example of
the ne ga ti ve -r e si s t an c e
concept. As the Q is in­
c reased, the ci rc uit sud­
denly brea ks into susta ined
osci llatio ns; more negative
R is being introduced into
the circ u it t han there is lo ss
and the circ u it takes off.

A Gunn-diode osci llato r
is simp ly a microwave cavi­
ty resonator to provide the
l C circuit and a nega tive
resistance in the form of a
Gu nn di ode .

Gu nn di odes are made
of gallium arseni de. The
GaAs materi al can have
e lec tro ns in either of two
conduct io n band s . The
electro ns in o ne band hap­
pen to have mu ch higher
mo bility tha n in the other
band. Electron mobili ty is
the measure to the rate of
travel of e lec t ro ns in the
mate ria l. Grea te r mobil ity
means higher ve loc ity. In
t he absence of an app lied
e lect r ic field (vo lt a ge
across the mater ia l), e lec­
t ro ns a re in the high mobil i­
ty band . As the voltage
across the materi al is in-

DIODE liDl TAGE

Fig. 3. Cunn-diode oscine­
tor power vs. diode voltage.
The peak power voltage
wiff be different at dif ferent
frequencies.

creased, more move to t he
low- mob ility band . The
elect ro n mobility in the
materi al as a whole then
beco mes the average of
t he high and low mob il i­
ties. This means that the
a ve rage ve locity of a n
elect ro n drops. Increasing
vo ltage drops the ve locity
further.

El ectri c cu rre nt is the
measure of the number of
e lect ro ns passing a poi nt
per second. In positi ve
resistances, the current in­
c reases w ith in crea sing
vo ltage. In ot he r words, the
average electron ve loc ity
increases with vo ltage. In
GaAs, the vel oci ty drops
with in creasing vo ltage.
This means tha t the cu rrent
also drops as the voltage is
increased and we have a
negati ve resistance.

The ele ctri c f ie ld inten si­
ty where the cu rre nt begins
to d ecrease is ca lled the
thre shold field . Fig . 2
shows the curre nt-vs.-volt­
age cu rve fo r a Gu nn
diode. The current initi all y
ri ses as the vo ltage is in­
c reased. At the threshold
vo ltage, the curve reverse s
and t he cu rre nt sta rts to
fall. This occurs at a fie ld
intensity of -3200 vo lts per
centimete r in GaAs .

This see ms like a lot of
voltage, b ut t he a ctive
region of the d iode is made
quite thin a nd the thresh­
o ld field occu rs a t applied
vo ltages of on ly a few volts
in actual diodes. The nega­
tive-resistance region o c­
cu rs just above the thresh­
o ld vo ltage , and so me­
where above that poin t
osc illatio ns will sta rt.
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Fig. 4. The Cunn-diode osc i/Ja to r assembly. Note that ttve
flanged end of the diode (the cathode) is grounded by the
diode-mounting screw.

mount at 13 GHz. Witho ut
the lo ss m a te ri al, the
oscillator went weakly at
13 GHz and no output was
obtained in the amateur
band . With the parasitic
supp ressor present, it
always works at the co rrec t
frequency and starts easily.

Oscillator Conslruction
The Gun n o scillator is

constructed from standard
1.0" by 0.5" X-band wave­
gu ide. The EIA and JAN
designa t io ns for this gu ide
are WR-90 and RG-52/U re­
spect ive ly. The osc illator
cav ity is a o ne-ha lf-wave­
len gth resonator wit h a c ir­
cul ar ou tput-coupling iris.
Fig. 4 is a side view of the
inte rnal osci llator asse m­
bly. The d iode is mounted
ac ross the na rrow dimen­
sion of the guide and is
paralle l with the electric
fie ld in the cavity . The
diode and its mount effec­
tively short the guide in the
plane of the diode-mou nt
centerline . Thus the reso­
na nt length of the cavity
extends from the cente r of
the d iode mount to the
plane of t he coup li ng iri s.
The presence of the iris
lowers the resonant fre­
quency of the cav ity slight­
lv. To e nsure th a t the band
may be t uned, the cavity is
made about 10 percent
short. The cav ity is the n
tuned to the desired fre­
quency with the 2-56 tun­
ing sc rew. This is loca ted a t
a point one-quarter wave
from the iris. The electric
field intensity is greatest at
that point and the screw
has the most effect. The
cavity tunes the 10.0- to
10.5-GHz band and seve ra l
hundred MHz above and
be low with the d imensions
given.

Gunn diodes come in a
variety of package sty les.
Most use an inte rna l "f lip­
c h ip" co ns tr uct io n to
make the hea t sink the
ca t hode. This pe rm its use
of po siti ve-bi a s supplies
wit h respec t to the heat
si nk . This does, however,
inc rease the package cost.

poses . Freq uency cha nges
of more than 20 MHz can
be obta ined with a z-vcn
supply c h a nge . Some
amplitude change also oc­
cu rs, bu t most FM com­
munications systems or
mixer LO s can handle
amplitude variations of up
to 3 dB with no problem.

Gun n diodes have a
prob lem with low-tempera­
tu re sta rting . Both the
powe r peak voltage and
sta rting voltage increase as
the diode te mperature is
lowered. Be sure to op­
era te an oscillator well
above the room-temper­
ature startin g vo ltage if
low-tempera ture operation
is inte nded.

Build ing a successf u l
Gunn oscilla tor reduces to
t he essential prob lems of
select ion of an appropriate
d iode a nd installi ng it in a
suitable resonator . Either
coaxial- o r waveguide­
cavity reso na tors may be
used . l ow-stability designs
having several GHz of tun­
ing ra nge a re genera lly
done in coax cavities . High­
stab ility design s tend to
use wa vegu ide because of
the higher cav ity Q wh ich
may be obtained . O ne ma­
jor factor in gett ing an
osc illa tor to work is the sup­
pression of spurious reso­
nances in the cavity. The
Gunn dev ice has negative
resistance over a wide band­
wid th and wi ll oscillate
easi ly at resona nces other
tha n the desired one if care
if not taken. Re sonances in
the bias chokes or feed­
th rough capacitor, higher­
o rde r waveguide modes,
and coaxia l modes involv­
ing the d iode mou nt are all
poss ible culp rits . An effec­
tive cure for some of these
problems is the inclusio n
o f a lo ssy mater ial in the
cav ity a t a po int w he re
energy is di ssipated o nly
by the undesired re so ­
nan ce . This so lut ion was
app lied to my oscill ator in
the form of a piece o f pen­
ci l lead positioned to ab­
sorb energy from a coaxia l
re sonance in the d iode
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cha nged by adjust ing the
e lectron vel oc ity rather
tha n the d iode thickness. It
is thi s mechan ism which
makes the Gunn osci llator
tunab le with su pply volt­
age.

Fig. 3 shows t he effect of
supply voltage upon the
power output of the oscil­
lator. At some voltage
above the t hreshold , the
e lect ro n ve locity is appro­
priate to su pp ly nega tive
resista nce to t he tan k cir­
cu it. Osci lla tions sta rt. As
the su pp ly is increased, the
optimu m transit tim e ve­
loc ity is obtained and a
point of maximum power
output o ccurs for that fre­
quency. If the tank is tuned
to a nother freque ncy, a
s lightly differe nt su pp ly
vol tage will yie ld max­
im u m p o wer o u t p ut.
Above the maximum pow­
e r voltage. t he power dro ps
off and oscillations fina lly
cease. A typical low-power
X-band diode will have a
th res hold voltage of 3 o r 4
volts and will o perate from
6 to 10 volts .

Cha ng ing the t rans it
time by adj ust ing the sup­
ply in effec t " pushes" the
resonan t frequency of the
tank ci rc u it. The d iode
wants to make negative R
at a different frequ en cy
tha n the tank, but the high
Q cavi ty resonato r dom i­
nates a nd o nly a slight fre­
quency shift is o bta ined .
This is e nough to be prac­
tic a l fo r some ate pu r-
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Fig. 5. Cunn-diode package.
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There is one catch. The
thickne ss o f the diod e
must be made to match the
travel time of t he electro ns
a t the des ired frequency of
osci llation. This is to en­
sure that the proper phase
re la t io ns occur between
the electric field a nd elec­
t ric cur rent . The diode
th ick ne ss must be one
" trans it time length," so
that the electro n travels
the length of the diode in
o ne rf cycle. In othe r
words, the d iode thi ck ness
must be chosen with the
o pe rati ng frequ en cy in
mind , and not any diode
will work at any frequen cy.
This is not as bad as it
seems. Wh il e diodes a re
cha rac te rized at a par­
t icu lar frequency, they will
work over ran ges of up to
two to one.

As explai ned above, the
app lied voltage va ries the
electro n velocity . Thus a
diode of a given t hickness
may be voltage-tuned to
optimize operation at a
pa rticular frequency. In ef­
fec t. the transit time is
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Photo B. Interior view of the oscil/ator cavi ty. The Gunn diode is mounted between the
heat-sink post and the 10-32 diode-mounting screw. The end of the resis tive probe is to
the right o f the mounting post. The 2-56 freq uency adjustmen t screw protrudes into the
cavit y from above and in front o f the diode-mounting post. The bote in the shorting block
to the le ft o f the diode mount is for a trial loss probe location.

low-power diodes ca n be
made in " no n-fl ip" pack­
ages provided a means is
provided to remove heat
from the anode. To do this,
an effec t ive but dc-isolat­
ed heat sink is requi red .
This oscillator is designed
to use " no n-f lip" diodes
whi le having the desirable
fea tu re of a pos itive
power-supply input with
re sp e ct to wavegu ide
gr ound . Fo r " non-f lip"
diodes suc h as t he Alpha
type DGB-6844C or Micro­
wave Associate s type
49508 used in this osc il­
lator, the anode is the heat­
sink end of the package as
ind icated in Fig. 5. The
ca thode is t he end with the
sealing flange. Fig. 4 shows
the cathode (f langed) end of
the package inser ted in the
grounded diode-mounting
sc rew. If o ther diodes are
tried in the osc illator, be
sure to determ ine wh ich
end of the package is the
anode . Remember that
unle ss a diode is desig­
nated a " no n-flip" type, the
ca thode will most likel y be
the heat-s ink end of the
package.

Fig. 6(a) is a deta iled
drawing of the waveguide
cav ity. The d iode mo un t is
insta lled in holes Band C.
Be su re to hold the dimen­
sio n from these holes to
the fa ce of the flange to en­
sure that the cavity will
resonate in the band. There
are severa l va rieties o f
waveguide flange. The in­
tent of the cavity drawing
is to use a flange such as a
UG-39/U. The wavegu ide
wi ll pa ss th rough t he
fla nge and should be flush
with the face . This will
maintain the pro pe r d imen­
sion from diode mou nt to
the o utput iris.

The sho rting block, Fig.
6(b), is made from a piece
of aluminum. The photo o f
the breadboard version o f
the osci ll a to r sho ws a
s lig ht ly longer shorting
plug. This was to provide a
ha nd le for ease of adjust­
ment du ring the initial
des ign. Make your short as

indi cated in Fig . 6( b), as it is
co rrect. Hole " E" in the
shorting block is for inser­
tion of a resistive probe of
common mec hanica l-pen­
ci llead , as shown in Fi g. 4.
This is the lossy mate rial
wh ich s upp resse s t he
undesi red spurio us osc il la­
t ion at 13 GHz. An alter­
na tive approac h to th e
sho rt ing block is to use a
simple plate soldered in
the plane o f the inner sur­
face o f the block. This may
be somew ha t easier to
build, but the pro be instal­
la t io n is more diff icult .
This option a pplies to the
oscillato r o nly. The tran s­
ceive r version descr ibed
bel o w requi res t ha t the
short be re mova ble and the
b lock shown should be
used .

The diode mount is
shown assembled in Fig. 4
and the deta il parts are
sketched in Fig. 7. The
mount ha s to do severa l
t hings at once -match the
low diode impedance to
the cavity, dissipate heat
from the d iode, and app ly
dc b ia s to the diode while

keeping the rf inside the
cavity . The heat-sink pos t,
Fig. 7(b), is made from
0.312-inch aluminum rod.
It is first dr illed through
with a number 52 drill to
clea r the anode end of the
diode. This gives a mini­
mum clearance ho le diam­
eter for improved heat
sinking. It is then drilled a t
o ne end o nly to a depth of
0 .100 inch and tapped for a
2-56 thread .

The diode hea t-sink post
is mounted in the cav ity
with a 2-56 threaded turret
terminal which will be the
positive supply co nnec­
tion . Insulat io n is by means
of a nylon washer o n the
exte rio r of t he guide,
TeflonTM sleevlng on the
threaded port ion o f the ter­
mina l, and a mica sheet in­
su lato r between the diode
post a nd the interior wall
of the wa ve gu ide . The
mica forms the insula tor of
a para llel plate capacitor
co ns is t ing o f the d iode
post a nd the interio r wall
of the wavegu ide. I used
.OO3-inch mica c ut from a
TO-3 transi stor insu lator.

The capacitance is more
than 20 pF and it is essen-­
tially a short ci rcuit a t 10
GHz. No rf leakage occurs.
A sma ll amount of heat­
si nk compound shou ld be
app lied to each surface of
the mica insu lato r. Clean
o ff the e xc ess afte r
assembly as it co uld cause
power loss o r freq uency
drift if left in the cav ity.

The 10-32 diode-mount­
ing sc rew is made from
e ither brass o r aluminum.
Bra ss is permissible from a
therm al sta nd po int be­
ca use most of the heat
flow is from the anode end
of the diode .

The wa veguide output
fl ange is so lde red to the
o utput end of the cav ity
waveguide . Take care that
the surface of the flange is
flu sh with the end of the
waveguide . Spacing it back
will inc rease the length of
t he cavity. O ne caut io n:
Choke-s tyle fla nges shou ld
no t be used o n the oscill a­
tor. They will no t properly
clamp the outpu t iris plate
and this may c hange the ef­
fe ctive ca vity size. Flat
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Fig. 6. Oscillator cavity deta ils, (a) Waveguide cavity.
Make trom standard .500 x 1.00 X-band guide, EIA WR-90
or JAN RC-52/U. [b) Shorting block.

In o rder to e nsure that
the des ign was sound and
to obta in e no ugh informa­
t ion to help o t he rs a pply
the c irc u it to their proj ects,
I took a lo t of data to
cha rac te rize the c ircui t .
With thi s information, t he
osci llato r may be used with
some ad van ce knowl edge
of how it wil l behave . The
description of the tests pe r­
fo rmed is provided in case
o t he rs who ca n get aho ld
of the gea r wish to repeat
the test s o r test t he ir own
osc il lato r d e si gn s , a nd
to ind ica te to those who
will just bui ld the ci rcu it
how the data is obta ined.
Bef ore getting into the rf
test ing, here a re a few cau­
t io ns wi th regard to dc
power supplies fo r Gunn
oscillators.

De power must be a p­
plied to Gu nn di odes with
some ca re . The nega tive­
res ista nce effect extends
down to de. as illu strated
in Fi g. 2. Th is ca n cause dc
supp ly regulators to misbe­
have . Ge ne ra lly, a se ries­
pass regulator gets very
confused whe n decreasin g
the vo ltage inc reases t he
c urrent being drawn . The
regulator m a y osc illate
and ove rshoot. The C unn
device may well di sappear
in the e ns uing exc iteme nt.
Fi g. 8 shows a safe method
of power ing the osci lla to r.
A c urrent-lim ited su pply is
used. In shu nt with the sup­
ply is a hu sky ze ner diode
which limi ts the maximum
vo ltage whic h ca n be a p­
plied to t he osc illator to a
va lue of a vo lt or 50 above
the o pe ra ti ng vo ltage. This
will preven t burnout on
turn-on tr ansie nts or if the

diode . Put a tin y a mo unt of
heat-sink goo o n the diode
anode and cathode pins.
Remember t he heat-sink
e nd goes to the capac it ive
mounting post. The flanged
end is the cathode a nd goes
t o gro u nd. Tigh t en t he
10-32 sc rew 50 it is just
snug. If a lock nut is used,
hold the 10-32 sc rew from
rotating whil e the lock nut
is torqued . This wi ll pre­
ve nt c rus hing the diode
package . The fin al ste ps
are to install the tuning
sc rew a nd the o ut put iris.
The iri s is cl amped be­
tween the ou tput fla nge
and the fl an ge o n the
mating waveguide. Sta rt
out with the .290-inc h­
di ameter iris. The osci l­
lator is now ready for test.

Operation and Test
Upon completion of the

osc illa to r, it may be pu t to
use in your particular ap­
plication. My objective in
writi ng this art icl e was to
give an easily-rep rodu ced
d esign which cou ld be
used for a va riety of appli­
cat ions fr om receiver lOs
to s im ple transmitters. The
test equipment to com­
pl etel y c h a ra c t e riz e a
microwave osc illato r is not
a ll tha t complex, but it cer­
ta inly isn' t found at you r
co rner e lectronics ou t let.
Some am ateurs have ac­
cess to com m erc ial o r
surplus test gea r which is
o f great a id in getti ng
sta rted on X-ba nd . O t he rs
have only a scope a nd
YOM a nd will build this
osc illato r or t he tr a ns­
ce ive r ve rs ion de scribed
later o n as a fir st proje ct in
X-band .

Function

Cavity tuning screen
Diode-mount ground sc rew
Diode-mount de input
te rminal
4-40 short mounting sc rew
Resistive probe

Assem bly of the osc il­
lator shou ld be do ne in the
fo llow ing o rde r. Fir s t ,
so lde r the output flange to
the cav ity a nd re move all
flux. Nex t, ins ta l l the
diode-mounting po st as
descr ibed above. Do not in­
sta ll the diod e itselLlnstall
a re sistive probe of .040­
inch soft penc il lead in the
ho le in th e short ing block.
It sho uld extend into th e
cavi ty 0.150 inches. It ma y
be held in pl ace by means
of tape on the outs ide sur­
face of the block until the
osc il lator is tested . Afte r
testing, secu re the probe
with a drop of glue. The
sho rt ing bloc k is next in­
se rted into the cav ity a nd
fas te ned with 4-40 hard­
wa re . This hardware should
be tightened to t he final
torque prior to installin g
the diode . If it is tightened
afte r the d iode is insta lled,
the resulting deformation
of t he cavity may break the
di o d e . Now in s t all the

Hole Data

Drill #32
Drilllt60

Data

Tap 2·56 far side
Tap 10-23 near side
Drill #35

Hole
A
8
C

D
E

flan ges shou ld be used.
The intent of t he remov­

able output-coup l ing iris
plate is to per mi t easy ad­
justment of the o utput
cou p l ing. Some appl ica­
tions, such as rece iver
local osci llato rs, req uire
only a few m illiw atts of
power. The power may be
re du c e d and sta bi li ty
great ly increased by usi ng
a sma ller iris.

The iris plates may be
made from ten- to fo rty­
thousa ndt hs copper o r
b rass sheet. I used 10­
thousandths copper sheet.
Th e iri s hole is th e
wavegu ide centerline. The
output hol e d iameter may
be e ither .290 or .320 inch­
es as d iscussed in the sec­
tio n on testi ng. Smalle r
diame ters can be used to
red uce power output. If
the iris is muc h larger tha n
.320, the cav ity Q becomes
ve ry low and the oscil lator
does not work be low 10 .5
GHz.
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10.5 GHz

Minimum and Maximum Power into 2 to 1 vswr vs. frequency

10.1GHz 10.2GHz 10.3GHz 10.4GHz10.0 GHzDiode # Current
rnA

1 140 15·29 mW 17-28 rnW 18-32 mW 15-35 mW 20-34 mW 22-34 mW
2 150 18-34 mW 20-34 mW 20-34 mW 19-30 mW 18-34 mW 18-48 mW
3 150 17-25 mW 17-28 mW 20-35 mW 18-38 mW 21-37 mW 20-35 mW
4 100 9-22 mW 9·19 mW 10-25 mW 10-22 mW 10·22 mW 10·22 mW
5 125 9·20 mW 7·21 mW 9·18 mW 12·24 mW 14·25 mW 25·12 mW

Tab le 1. Oscilla tor performance vs. load vswr and freq uenc y. This table indicates the oscilla tor power output for five
different diodes at frequencies from 10.0 to 10.5 GHz. The load vswr was varied th rough all phases of a 2 to 1 mismatc h.
Diodes 1 through 3 are A lp ha type DGB 6844C opera ted at 8 vol ts. Diodes 4 and 5 are M icrowave Associates t ype MA
49508 opera ted at 7 volts.
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Fig. 7. Diode-mount deta ils. (a) Diode-mounting screw. (b)
Diode heat-sink post. The diode heat-sink post is first
drilled through with a number 52 drill. The hole is then en­
larged to a nu mber 50 size and tapped for the 2-56 turret
terminal. The number 52 diameter must be maintained for
a depth o f at least 0.070 inches to assure proper heat
transfer from the diode.
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your use, review t he tests
and test data I obtained .

A shift in load imped­
ance will c hange both the
freq uency and power out­
put of a ny o sc illator ,
crysta l, LC, o r a microwave
type . I made seve ra l tests
to evaluate the effect of
load shift s o n thi s circuit.
In addition , the a bility to
tune the frequency of the
circu it with the supply wa s
tested . I found that if the
load vswr is less than 2 to 1
and its phase is stab le, the
frequency will pretty we ll
stay pu t. If the vsw r is con­
t roll ed and it is less tha n 2
to 1, the supp ly may be
used to make corrections
in the oscillator frequency
of up to 20 MHz.

Fig. 9 is a so rt of sche­
mat ic o f the waveguide
se tup I used to test the
o scil l a t o r . The setup
allows the power output
a nd fr e q ue n c y to be
measu red and a vswr of
any desired magn itude and
phase to load t he osc il­
lator . The oscillator is con­
nected to the ma in line of a
c as c ade of three d ire c­
tional couplers . The fi rst
co up le r samples the out­
put power and frequency.
The power is detected and
d isplayed on meter M3. A
cavity wavemeter in the
line absorbs power at its
resonance and causes a
" suck-o ut" or dip o n M3
whe n tu ned to the cscn-
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lator frequency. The next
two couplers form a ref lee­
tomete r which reads the
fo rwa rd a nd re f lec ted
power from the load as
see n by the osci llator. Ml
reads forward power and
M2 reads reverse power.

At the output of the last
couple r, a device ca lled a
s lide-screw tuner is co n­
ne cted. This is foll owed by
a matched waveguide
load .

The slide-screw tuner is a
simple way to get an ad­
justab le vsw r of any phase.
It is useful in load tes ts
suc h as th is or as an imped­
ance-matching dev ice. The
VHF equiva lent is a single­
stu b tuner which may be
mo ved along the line .
Mechanically. the slide­
screw tuner co nsis ts of a
probe through the broad
wall of the waveguide
(o f te n a screw) whi c h
travel s in a slo t in the
waveguide wal l. The probe
is suppo rted by a slide
pla te o n the outside of the
guide . The probe when in­
serted into the gu ide is
eq u iva lent to a capacito r,
the value of which is p ro­
portional to the depth of
penetration. The depth of
penetration co nt ro ls the
magnitude of the imag­
inary part of the vswr thus
crea ted . The position of
the probe a long the guide
co ntro ls t he phase . The
real pa rt of t he load is sup-
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the su pply. If the dc line
ha s only de on it, you ca n
assume that all is well . If
oscillations are present ,
they are generally of high
ampl itude (seve ra l volts)
and are easily detected. If
this does occu r, one fix is
to adjust the Ra nd C of Fig.
8 . Reduction of the hole in
the coupling iris plate may
a lso he lp. No diff iculty was
encountered with supply
oscillations for a va riety of
Cunn d iodes tr ied in the
cavity provided the circui t
of Fig. 8 was used. De sup­
plies included co mme rcia l
and home-built bench sup­
plies and the three-ter­
mina l regulators used in
the Doppler processor de­
sc ribed below.

To set up the osci llato r
fo r test, the re a re on ly
three adjustmen ts: the tun­
ing screw to se t the fre­
q uency, the output iris
diameter whic h determines
load stab ility and power
output, a nd the depth o f
the parasitic suppression
probe. The tuning screw
should be se t at minimum
penetration of the cavity.
The resi stive probe sho uld
penet rate about .150 inch­
es into th e cavity. With t he
.290-inch iri s installed , the
osci llator shou ld make at
least 10 milliwatts of out­
put. If it does not appear to
be osci llat ing or if it is
oscillating weak ly (a - 20
dBm output), insertion of
the resistive probe to a
greater depth is indicated
because the diode-mount
resona nce at 13 CHz may
be in the act. The three
mode ls of the osci llator
worked fine with the probe
at .1SO-inch penetra t ion, so
you shou ld not have to ad­
just it. It is not very critical.
Once osci llat ions a re ob­
tained , the tuni ng screw is
used to set the operating
frequency. The unit will
easi ly tune the 10.0- to
10.5-GHz band with either
d iode installed.

The se lection of output
iris d iame ter depends upon
app lication , To determ ine
which diameter is best fo r

supply oscillates. A series
RC circuit consisting of a .l
J.lF capacitor in series with
a 33-Qhm resistor keeps
the supply impedance
down in the low megacycle
regio n and prevents low­
frequency breakup of the
oscillator output. With the
d iodes specified, the heat­
sink e nd of the package is
t he anode and the d iode is
installed wi th this end in­
se rted in the capacitive
mounting post. The flanged
end of the diode is the
cathode and is grounded to
the waveguide with the
10-32 mounting sc rew.

A word about cu rre nt
limiters. The threshold cur­
rent of the C unn device is
much highe r than the oper­
ating current. The current
l im ite r o n t he supp ly
sho uld be set we ll above
the th reshold current. For
the diodes used he re, 500
mA is a good setting.

If the cu rrent limite r is
set at the operating cur­
rent, the supply will limit
on the low-vol tage side o f
the threshold voltage and
the operating voltage will
not be ach ieved. From Fig.
2 it may be seen that the re
are two points at which the
diode will draw the same
current, o ne above and one
below the thres hold volt­
age. Don 't worry about
protect ing the diode from
excessive current. In this
case, lowering the vo ltage
increases curre nt, so a nor­
mal c urre nt limiter does
not help . Just set up the
supply fo r t he proper volt­
age and ma ke sure the cur­
rent limit is set to 500 mA.
Then connect the Cunn­
diode ci rcui t. If the cu rrent
limiter is se t as above, it is
okay to just switc h the sup­
ply off and on with the
power switch. Do not turn
up the voltage slowly be­
cause the diode will be
subjec ted to more current
than if power is suddenly
applied . Using these meth­
ods, I have ye t to lose a
C unn dev ice. Supply osci l­
lat ions may be checked by
connecting a scope ac ross
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to 80 MHz with the large
iris. In addition. the osci l­
lator would not operate
below about 10.4 C Hz. At
the heavy loading caused
by the large iri s. insuffi­
cient negat ive R wa s avail­
able and the osci llations
sto pped. This is because
the optimum operating fre­
quency for t hi s diode was
above 10.5 C Hz for t he pa r­
ticu lar de vol tage applied .

The .32Q-inch diameter
turned out to be a good
size. High power output
and pretty fair st ability
were o bta ined . The data in­
dicates how a little rf
power ca n be traded for a
lot of frequency stab ility.
For low-power a pp lica tio ns
su c h as re cei ver lo c a l
o sci llators. I wou ld use a
sma ll iri s. The im prove­
ment in frequency stab ility
for varying loads is certain­
ly worth it.

The d e supply voltage
may be used to ad just the
osc illa tor frequency slight­
ly. This is a simp le way to
make an afc system if d one
carefully. The tuning range
is not as great as can be o b­
tai ned by putting a va rac­
tor diode in the cavity. but
it is an easy approac h. The
tuning range is lim ited by
the amo unt the supp ly can
be changed before the os­
cillator qu it s. For sma ll
d iodes such as those used
here. a variat ion of plus or
minus 1 vo lt from the
nominal supply of 7 o r 8
volts seemed reasonable .
Lower vo ltage increases
the c u rre nt and power
drops . Increased voltage
will a lso drop the power
a nd t he o scil lato r wi ll
eventua lly q uit as the e lec­
t rons are slowed from the
optimum tran sit-time ve­
locity .

I tested the oscillato r
into a matched load and
measu red the degree of
frequen cy " pushing" that
co u ld be o bta ined. The
sma llest iris was used since
an etc system wou ld re­
qui re that the best osci l­
la tor load-stability option
be used .

shows th e data for 10 to
10.5 CHz in 100 MHz ste ps.
In my osc illa tor. the Alpha
diodes gave slight ly more
power output. An average
output wa s o bta ined o f
about 25 milliwatt s for
most Alpha diodes at mo st
frequencies. The average
for the MA devices wa s a
bit le ss . about 1 5
mi lliwatts. Diodes co u ld
be s u bs t it u t e d in the
osc il lator with no adjust­
ment and the frequency
wou ld c hange only a few
MHz . This data was taken
wit h a .32Q- inc h iris in­
stalled o n the oscillator.

In o rder to determine
the effec t of vario us iris
sizes. I next made a se t of
tests with different iris
diamete rs and used the
same diode. Iris sizes of
.290. .320. and .380 inches
in di ameter were t ried . The
pulling was aga in tested
with a 2 to 1 vsw r. I found
tha t the effect was consid­
erable . Tab le 2 shows the
results . Increasing the iri s
hole size increased the out­
put power by about 2 dB.
The effec t o n the frequen­
cy stability and cavity Q
(determ ined from the
amou nt the osci llator can
be pulled) was significant.
The pu lling increased from
21 MHz with the sma ll iris

fo rwa rd powe r indicated
by M1. A ra tio of forward
to re flec ted power of 9 .5
dB correspo nds to a 2 to 1
vsw r.

The shift in load im­
pedance caused the read­
ing o n M1 to change a lso as
the probe was inserted into
the line. The idea is to get
the 9.5 dB difference with
the p robe inserted . The ini­
t ial va lue of M1 is not of
concern . as it will a lways
cha nge as the probe is in­
serted. I t he n had a 2 to 1
vswr load on my o sci llator.
The next step was to move
the probe of the slide­
screw tuner along the line
and record the extremes of
power a nd/or frequ ency.
During these tests. a spec­
trum analyzer was ofte n
used in pl a c e of the
wave meter to speed the
me asure me nt process, but
the wave rnete r approach
wor ks fine. It just takes
lo nge r.

First. I measu red the ef­
fect of load vswr on the
o scillator power output for
5 d ifferent Cunn diodes.
Three Alpha type DCB
6844( diodes were tested
at their normal operating
voltage of 8 volts . Then
two Mic rowave Associates
type 49508 diodes were
tested at 7 vo lts . Tab le 1

Photo C. The partiafJy..assembled oscillator. The breadboard version of the ascil/atar ;s
shown with the shorting block and iris removed. The lossy resistive probe extends from
the shorting block into the cavity. The removable iris plate perm its the output coupling to
be easily adjusted.

plied by the w avegu ide
load beyond the t uner. By
moving the probe along
the guide. a fixed vswr load
is effectively rotated
through all phases.

I tested my oscillator
with load vswrs of 2 to 1.
Most waveguide circuits
into whic h suc h an osci l­
lator will operate may be
tuned below a 2 to 1 vswr
withou t much di fficu lty . In
add ition. the phase of most
loads will stay put. A 2 to 1
vswr of va riab le pha se is
probably the worst load
that might he expected in
most applications.

The first test I made was
load pulling. Th is measures
how much the power out­
put and frequency shift as
the load vswr is rotated
throug h all phases . The
setup of Fig. 9 is used. The
osci llator wa s connected
and the cente r freq uency
se t by mean s of the tun ing
sc rew.

The slide-screw tune r
was initia lly com ple te ly
out of the waveguide. so
the osci lla tor todd was on­
ly the matched waveguide
termination. To obta in a 2
to 1 vswr. the slide sc rew
wa s inserted into the gu ide
until the reflec ted power
indicated by M2 increased
to a leve l 9.5 dB be low the

­. -
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We're first
with the best'."

TEST A BEARCAT SCANNER FREE
Test any Beorcal brand . cann er from Co m m u nlca llo ns
Electron icS' for31 daY' belore yau decideto' eep~, tfyou
do. you'll Own the most sophisticated and tech naloglcally
adv anced scanner availab le. If for any reason y<>u are not
comp letely satl,fied, ' e/urn it in ne w cond ition with alf
accessories In 31 days. for a caurteous an d prompt refund
(less shipping cha rges and 'ebate credits)

NAT10NAL SERVICE
With your Beorcot SCan ner. we will send all "",c""sorie', a
complete set of s imple operating instructions and a on e-year
limited warranty. If ,ervl<" i< ever req uire d on any 8eorca/
scanner purehased lrom Com m u nications Electronlc..~
ju.t send your rece iver to one of our approved nal ional
service cenrer. Whe n you p urchase your scanner from CEo
you're buying from the ...o . lors leader In n o-crystal h'gh
t echnology Kann ..r. We've sold more .ynthesil..el
scanner> than any other company

MADE BY ELECTRA
QUALITY CHECKED BY CE

Slnce a ll Beoreal scanners sold by Communlcallon.
E lectronlU~ a re prod ucts of Electra Company. a Division
of Masca Corporation of Ind iana. you can be assured of the
finesl monitor radios available In lhe world. In addition. Our
Quality Cont'al Department further audits the quality of
every Beorco< model.old by us to insure the high reliability
inh"",nt in B""rcot scann"r>.

THE SMALL PRINT
All ... Ie. Me . ubject to availabii;ty. PI-'ic..s and ,peci~cotion• • r<
,ubiect to change without nollce. Thi' ,peeial reba'e offer on all
/kGr"'" b'and !!Canno" is good oniywhenpurcho,.,d IromCo....
,,".nlcUlon. Eleetmnkll,' Scann", Distribution Cen'e, ' be­
""een February 1 and March 31. 1919. Comm a nlca d o...
E"'Clronlca~ Pro0I or Purcha... In"",,,, and .pee"'l rebate
"",pon (enclosed with yOUr order) mu,t be po.tmatl<ed by Aprii
15, 1979. Rebat... on !koreQt ,canner model, no, ThinScan·
ond Alert· Wamin~ Rod'" wilf be proc......d exclu.ively by
Communlca Uon. f.1~ctronlu.· 01£", good in U.S.A. In,er·
national . h,pment. are "",Icome wil~ou, ,~bat~ off~,. Void where
ta..d or prohirnted by law.Ofler Iimile<! to a n0 'ebate I"" !!Canner
II rotume<! lor credit during our 31 doy Iree tr",1, reb.le aod
. hipp;ng co,t, will be deducted fro m r~fund Roselle... comp'"
ni.... clubs and organi,a tion, Iprof,t ond ""n·prolltl o'e nol
el'gl blelor reba'e•. Alimo 4·" wee.s altor,..,b.'e reque.t for check

BUY WITH CONFIDENCE
All Beorcot sca nner> a'e extraordinary ",anning instru·
ments. They provide virtually any .canning fun chon that the
most professional mOllitor could require.T0 9"f th.,/asU81
de U".,ry of "ny 8e<>rca/ scanner, send or phone your order
directly to our Scanner DI.tributlon Center~ Be sure to
cakulate y<>ur price using the CE prlc"" In thiS ad. Your
rebate will be returned separately Irom your o rder. Michigan
res idents please add 4% sales tax. C ry. tal c...-tlfle . te s ar"
available fOf $5,00 each. These cel1ihcates allow you to
order crystals directly from the ma nufactu' er. Ba.... or
mobile .ntennas 'p""ihcally d""igned lor all Bearco/
scanners are $25,00 each postpaid. Mail orders to: Co....
munlcatlons Electronlu~ Box 1002, Ann Arbor, Michi·
gan 48f06 USA Ad d $5.00 per scanner la' UP,S, U,S
groun d sh ipping or $9 .00 for even faster UP.S. air shipping
If you have a MaslerCharge or Visa card you may call a nd
order toll free 800·521·4 41 4 to place a cr..el itcard order. If
you are outside the Us. or In Michigan, dial 313·994·4 444
D ....ler Inqulrl" . In vite d. All Ofder lines "t Co m m u nI­
ca llons Electronics · are staffed 24 hou"

Since thi. rebateoffer is the biggesl inour history. you must
place your order today at no ob ligation to assure prampi
delivery
Autoprogramming~ Scanner Di.tribvhon Center~ ond CE
logos " re tradema rks of Communicat"'ns Electronlcs~

C o p yrig h t " 19 7 9 C o m m u n icat io n .. Eleclronlc..~

~"
8 54 Phoe n,. 0 60. '002 0 Ann A'bo<, Moe "". " n 48'06 u S.A
C.II TOLL·FRH I&oo)S.. .U '4 o' ov' ..a .U.$·...·1 3' 31..U, . U 4

NEW! Aircraft monitor Bearcat"' 220

Now Bearcat" 210
U.I price $299,95/CE pric e $ 219.00/$20 Re bate
Yo u . f1n .1 co..lls . I...... $1 9 9 .00
JO C /ronnels • 5 Bonds. Crys lo /l..u
Jmpro~"" ",/loblllt~ a nd p"rforTno n c e
Use the 'impie '''Yboard 10 .elect the 10 channels to be
scanned.Band coverage includes Low. High, UHF, UHF.T, 2
and * meter Ham-a nd other government law enforcement
UHF frequenci"". Automatic . e" reh find. ne w frequencies,
Decimal dlspiay shows the channel and Irequency being
monitored ,The 21 0 feature' patenled selectable scan de lay.
push button lockout. single anlenna. patented tra ck tuning.
AC/DC opera lion. With no cryslals to buy Ever'

Bearcat" 12
Ust price $f7995/CE prke $126 .00/ $ 15 Rebat..
Yo ur fln.1 cost Is. low $1 1 1.0 0
The /fnut c rys t a l scan n..r ....e r off..red .
MOfe featvres, more channe l" moreacl1on, The Beoreotl2
monilor> 10 ch"nnel. over five band. (Low and High VHF,
UHF. UHF.T, and 2·meter Ham) . Scan delay iets you Ii,ten
to both sides 01 a tw:rway. same· frequency conversation.
Vanabie scan ,ate put. you in control of the scan .peed
Ol her featur"" Include automatic squelch. individual I",•.
out. and more . The Beareat 12 ha' more of what y<>u're
scanning for

Bearcat" 6
Ust price $11995/C E price $ 84 .00/$5 Rebate
Yo u r fln iOl COilt Is iO low $79 .00
(; C /r" nn ..l. of &c1tlng Low or HIgh VHF ac rlo n.

~~c~~~~~~ p~e~~~~.5~Ri!~ed)
Yo ur flnal c o s t I. a low $76.50
The ··. e lecto b le" a ca n n 'n g rad io .

Bearcat" Four-Six
Li.t pnce $16995/C E p rice $ 1 19 .00/ $10 Rebate
Yo u r fln iOl c " s t Is a low $1 09.00
Th.. /fnl 4 B"nd. (; C ltonn..I, Hand-H..ld SCann.....
The Bearcal Fo u r' S ix o ffers "hip pockel" a ccess to
police. lire, wea ther a n d special inte'est public service
broadcasts , It re ce ive s Low, High. UHF, a nd UHF·T
bands, Lightweight. Extremely compact. The Beareat
Four· Six-with its popular "rubber ducky» antenna and
belt c1ip- provides"go anywhere/hands·off' scanning
Wh en it comes to scanning "to go,~ Bearee/ has it

Bearcat" Hand-Held
List price $129,95/C E price $ 9 1.0 0/ $5 Rebate
Yo u r fln.l c o . 1 Is . I ...... $86.00

Bearcat" 8
U. t price $15995/C E prke $112.00/$10 Rebate
Yo ur fln. 1w . t I. a low $102.0 0
I'J Chon n.. ' • • 5 Bo nds. HonMom .. wood c a . ..

NEW Ultra Small
Bearcat" ThinScan~
Availab le Ma rch - Aprlf. 19 79 O rder before
3/31/79 ,10 qu.llfy for $10.00 C E dire'" reboot • .
Ust price $l49.95/C E price $1 19.0 0/ $10 R..bate t
Your flnal c o . t I. a 10'" $1 0 9 .0 0
World·s s mall.,. 1 sconn.,r'
The Bearcal ThinScan.· High'performance
scanning h"" never been this portable. It goe-s
anywher". ThlnScan· 'lips ea 'i ly into a shll1
poc'et Hands-off convenle'lCe-within easy
re<leh. Siim, trim. But with the prafessian,,1
capabilities you expect from a Bearca/

Go ahead si", II up. Bearcot', ThinScan•
measures 2* " across. Ju ,t I" deep. And
~<O high, Ideal for law en forcement agents
Ii) covel1ly ,eC" ive transmi"iono from "body
mi.",," Four crysta~controlled channels are
scanned every ~ second providing immed·
iat" acc"", to polic". fire. weath"r and ot her spedal-intere't
broadcasts on High ond Low VHF bands,W~h li ght· emi U1 ng

diodes ind icahng the channe ls being mon itored. And
Indlvid ua l loc' · out switch", for by'passing any channel not
of current interest, Frequency reception range: 33·44, 152·
164 MH•. Weigh!: 10 ounces. Sen,ltlvity: 1 Mi(:rO\/olt
Se iectivity: - 45 dB @ 25 KHz,

The Beareat ThinScan· The profession,,1 portabie, The
small high· performance scanne, anywhere 54le It up. It
won't let you dawn,NEW! 18·channel aeercet" 211

We've cut your final cost on Bearcat" scanners up to $150!
Com m u nicatio ns Electromce" celebra tes ,~ @ ....

the introduction of three new Be orco / sclIn ners with , Bearcat Alert
sped,,1 cash rebates of up to $2000 on all Beoroot I . .
bnmd monitors DuringFebruary llndMarch, 1979, Warning Radio
when you p urchase your Bearcol s~nner from any List price $7995/CE price $64.001$5 Rebate'
Communications Electronics, Scanner Dis- .. . YOUI final co. l l. a low $59.00
tribu lion Center;" you will gel 11 special rebate . £ or'l' ..,orn'nll' f or do., J979 tornodo __ . onI
coupon a nd ~ proofof purchase invoice Ihllt e ~titles f Re bate s o n these units are ollered direct ly
you to 11 portion o f the b,ggeslscanner reb,,!e In our from Communicatio n. Elect ronics:"
history. In add ition, prices have be en drastically cut
during o ur special sale to make your final price the
lowest e ve r. Checkout the super feetu res c fB e c rcc r
scanners and select the models that a re righ t lor
you a t work, home o r in your ca r,

Bearcat" 250
List price $399.95/C E p rlce $269 .00/$20 Re bale
You r fhUlI c o . l I. II low $ 2 4 9 .0 0
50ChlJnnel... _ Cry. to lfeu _ Searches _ Store.
Recall. _ Self ·De.lruct _ Prlorl ty ch on nel
The Beareat 250 p erforms a ny scanning flmction you
could possibly want Wilh push button ease you
program 50 channels (five banks of ten channels each),
Push anolher bullon and search for new frequendes.
There are no crystals 10 limit what you wanl to hear. A
spedal search fMture of the Beareal 250 actually stores
f>4 lreq u en cie s, and recalls them, one ala tim e , at your
convenience, Automalic ~counl" remembers h ow o ften
frequencies are activated by transmisslol1-50You know
where the action is. Decimal d isplay shows the channel.
frequency and other p rogrammed features. The priority
feature samples your programmed frequency every Iwo
seconds. Plus, a digital clo ck shows the time at the touch
of a button. This is th e only monitor radio Ihat has
received the C o m m u n Icatio n. E lectronic . quality
conlrol approval rating;1. Our highest quality grade
for Ie<:hnologically sophisticated equipment. The
Bearoot 250. $canning like you've never seen or heard
before . tn stock for immediate shipmen~

New Bearcat" 220
A vaila ble Aprll_ May, 1979. O rd er b e fo re March
31, 1979 to qualify for $ 2 0.0 0 C E d irect rebate .
List price $379.95/C E price $299.00/ $ 20 Rebatet
Your final co. t i. a low $ 2 7 9.00
Alrcroft ond public ... erulce m onitor
We have re ce ive d thou8llnd.. of request. to have a
sednner capable of m o nitori ng the a ircra ft frequencies,
The Bearcat 220 is one scanner which can monitor all
public service bands plus the exciting a ircraft band
channels. In fact, the Bearca/ 220 covers sev~n bands,
Low and H ig h VHF, UHF. UH F·Government, U HF·T,
2'meter and * meter a m ateur and Aircraft. Up to
twenty frequencies m ay be scanned at once. Or fre·
quencie. can be arranged into two banks o f ten
frequencies each. allowing the listene r to choose the
ban k of most interest.

No! only does this new scannerfealure normal search
operation, where frequency limits a re set and the
SCanner searches between your programmed parame·
ters. ~ also searches a Umarine or a ircra ft frequencies by
p ressing a single button. These frequ encies are already
stored in mem0'Ysono reprogrammingisrequired .The
frequency Recep tio n Ra nge is 32·50, 118·136, 14 4 .
174 and 420·512 MHz, The Bearcat 2 20 a lso features
a Priority channe~ Dual scanning speeds. Patented
track luning and Direct channel access

New Bearcat" 211
Av ailab le M..r ch, 1979
Ust price $329 95/C E price $239,00/$20 Re-h alll!'
Your final CO.'It i.. a low $2 19.00
The Bearco/ 211 , Ifs an evolutionary explosion 01 fea tures
and function. MOfe channels than the Bearcot 210. Added
scan control Plus. a full complement of state'of'lhe'an
innovations tha t Increase sca nn ing capabi],ties_and qu;c'.
en the excitement

18·channel monitoring, With na.crystal six-band cO\/er·
age. Dual scan ,peed.. CoIOf·caded keyboard. Eve n a digita l
clock All at a mode't prke. T"ke a k>ok Here', more
scanning ,""cltement than you bargained for

Frequency reception range: 32·50. 146· 174, 4 2().S 12
MHz. Sen,~,vity: 0 .4 microvolt .. All accessories included!

fOR EITEIIISI'E DETAILED SPECIFICATlDIIIS 0111 AU BEAR CAT"' SCANNERS CIRCLE C5 0111 FREE IlIIfDRIATlDI CAIID

y'" Reeder Service~see page 21 1 67



Table 2. Effect of irisdiemeter. This tab le shows the effect of iris diameter upon the power
output and frequency stability of the oscillator as the load is varied through all phases of
a 2 to 1 vswr. The test frequency was 10.5 CHz. Diode number 3 was used for th is test. The
oscilfator would not opera te below 10.4 CHz with the .38Q.jnch iris.
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sized targets at ranges up
to 100 feet or so.

A number of the com­
mercial Dopple r radar s
used for d oor openers,
speed meters, or intrusion
d ete ction use a simple
"d iode in the guide" mixer
fo r rea so ns of cost. In this
approac h, a mixer diode is
simply placed in a section
of waveguide between the
Gunn oscillator and the
antenna-mounting flange .
No ferr ite ci rcu lator is used
for tra nsmit-receive signa l
sepa rat ion. At best, this ap­
proach is I) dB poorer in
performance than if a ci r­
cu la tor is used, but it is
simp le to make and works
quite well for many ap­
plications.

In operation, a portion
of the tra nsmitted energy is
inte rcepted by the mixer
d iode. Fo r co mmun ica­
tio ns, t his se rves as the
loca l o sc il lato r, and in a
Doppler system it serves as
the zero-veloc ity frequen­
cy reference. The amount
of energy that is coupled to
the diode must be con­
trolled so tha t there is
something left to radiate.
In my design, this was done
by o ffsett ing t he diode
from the cente rline of the
waveguide . The electri c
field intensity is maximum
at the cente rline of the
guide and fall s off toward

.I~"

A£GU.. &TEll • .L. l ENEIl !ltOllt:oc_,
~.' " 1 " "OH Il&TE
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X-Band Transceiver
I added a simple m ixer

to the basic oscillator to
make an effective X-band
t ransceiver. My app lica­
t io n was for Dopple r radar,
but the device is eq ua lly
useful for com m u n ica­
tions . When mated with
the Dopp le r processor de­
scribed in the next section,
t he u nit will provide
positive detection of man-

Fig. 8. Dc power-supply circui t fo r testing Cunn-diode
oscilla to rs. The zener-diode voltage should be about 1
volt more than the intended opera ting voltage for the
oscillator.

an afc system, the oscilla­
tor sho uld be mechanically
tuned to the desired fre­
quency while monitoring
the supply voltage so tha t
it may be cente red with the
loop closed . Because the
amount of tuning that can
be obtained is so limi ted,
this approac h will ensure
that all of the range is
available to cope with ther­
mal dr ift. If the load
changes significantly, the
loo p may we ll lose control.

The rea l key is to keep
the load vswr as low as
possib le . Thi s will
min im ize the effect of
cha nges in lo a d p ha se
u po n the osci llator fre­
quency .

This concludes the test
da ta I obta ined . Hopefu lly,
it is complete enough so
that the oscil lator may be
put to use in you r X-band
com ma nd lin k or wh at­
eve r.

Iris Diameter Power Output Frequency Pulling Loaded a
Inches Milliwatts MHz peak to peak

.290 15t032 21 250

.320 22 to 40 40 131

.380 35 to 45 80 65

high with load vswr, the
range is - 25 to + 17 MHz.
The os cillator passed
through the reference fre­
q uen cy somewhe re be­
tween 7.0 and 7.5 volts . In
this case, the supply cou ld
be used to afc the osci l­
lator back to t he sta rt ing
frequency. Wi th t he osci l­
lator pulled below the op­
erating frequency, t he
range of adjustment with
the supply was from - 25
to - I) MHz. Nowhere in
the range of supply-voltage
ad justment d id t he oscilla­
tor re turn to the initial fre­
que ncy . In th is case, an afc
loop could not co rrect t he
freq uency sh ift due to load
pu lling . It cou ld only ap­
proach within I) MHz and
would " hang up" on the
low side as ind ica ted in the
fourth co lumn of Tab le 4.

O ne other facto r is ev i­
dent from these resu lts.
The modulat ion sens it ivity
va ries a lot as a funct ion of
load . For the matc hed load
case, t he shift fo r a 0 .5-volt
change from 8.5 to 9.0
volts is only 3 MHz. With
the oscillator pulled high,
the change in frequency as
the supply is va ried from 7
to 7.5 volts is 30 MHz. With
the osc illator pull ed low
(column 4), the frequency
change fo r t he same sup­
ply-voltage shift is only 7
MHz.

My co nclusio n is that an
afc or phase-lock system
that uses the supply volt­
age is feasible, but with a
few caut ions. The load
vsw r t hat t he osci llator
sees shou ld be low if a t a ll
poss ible, and it certai nly
shou ld be controlled .

If this is not done, the
loo p may lose range or go
unstable . When setti ng up

The three Alpha diodes
were used fo r this test. I se t
the cavity to 10.5 C Hz with
the de supply at 8 volts.
The vo ltage was the n
changed plus and mi nu s 1
volt in o ne-hal f steps a nd
the frequency shift noted .
The data is in Tab le 3. All
d iodes behaved t he same.
The frequency could be
s hifted down about 15
MHz and upward about 8
MHz. The power va riation
was only 4 mi lliwatts out of
about 15 mill iwatts aver­
age. This is q ui te accept­
ab le for most applications.

Afte r mak ing this test, 1
began to wo nder what ef­
fect t he load vswr would
have on the f requency
" pushing" se nsit ivity of the
oscillator. An especially
unfo rt una te change in load
could pu ll the oscillator so
fa r tha t it could not be
returned to t he co rrect fre­
quency by " pus hing" with
t he d e supply. In orde r to
cut down the time to take
t he data, on ly a single
diode sample was tested.
The great s im ila rity of
results for the other tests
indicates that these results
a re p ro bably va lid fo r the
othe r di odes. Alpha di ode
number 1 was used with
the .29Q-i nc h iris on the
cav ity output . First , I
va ried the supply voltage
as before and noted the fre­
quency shift obtained with
a matched load. Table 4
shows the data . Next, the
vswr was increased to 2 to
1 a nd t he frequency was
pull ed up the band as far as
po ssible (the de supp ly was
retu rned to 8 vo lts d uring
this adj ustment). Next, I
va ried t he supp ly again
and noted the frequency
relative to the o riginal
8-volt cente r f requency.
Finally, t he osci llator was
pulled down the band as
fa r as possib le with the
lo ad vswr a nd the data wa s
ta ke n again .

From the d a ta , it may be
seen tha t the range of ad­
justment with a matched
load is -15 to +8 MHz .
With the frequency pulled
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cut. Make up the iris pla te
from copper or brass sheet
so mewhat thinner th an the
saw blade. Install the iris in
the saw cut and so lder into
p lace . Tak e some care in
this. All fo ur wa lls of the
guide must be soldered to
the iris p late on both sides.
It not, yo u will create a
tru ly marvel ous slot anten­
na ! Remove a ll flux after
solderi ng.

The mixer diode is in­
stalled in a mount similar
to the Cunn-diode mount.
The mount parts are as
indicated in Fig. 7. The mix­
er post is made fr om
0.2SD-inch rod stock rather
tha n the .312-inch-diame­
ter stock used for the Cunn
diode . The mixe r-mount
parts are assembled into
the guide in exactly the
same manner as the Cunn­
diode mount . There is one
di fference . No hea t-sink
goo is required for the mix­
e r diod e. Hole A o n the
mixe r side of t he iris is fo r a
grou nd Jug to return the
mixer lo ad resistor to the
guide. This re sistor is used
to prevent static burnou t
of the mixer di ode dur ing
initial testing.

In asse mbling the tra ns­
ce iver, first cut the guide to
length and then drill and
deburr all hol es. Tap ho les
as required . Mak e the saw
cut and instal l the iri s.
Solder the output fla nge to
the mixer section as ind i­
cated in Fig. 10 . Use a large
C-cla mp to heat sink the
iris area whe n insta lling the
ou tpu t fla nge. This will pre­
vent t he so lde r ho ld ing the
iris p late from ru nning .
Remove all flux. The two
diode mounts may be in­
stalled next. Then install
the shorting block with
lossy probe in the end of
the oscillator cavity . In­
stall the tuning screw. In­
stall the Cunn diode. Con­
nect a Sk resistor from the
mixe r-diode output te r­
minal to the ground lug.
Now install the mixe r diode
using ca re not to damage it
with static. Pick up the
t ransceiver body with o ne

Diodes in the sma ll (dou­
ble prong o r MQM) pack­
age are made by Micro­
wave Associate s, Alpha
Microwave, and Hewlett­
Packa rd, to name a few
vendors. I used the H-P
5082-2711 di od e in my
t ra nsce ive r. Thi s is a
Sc ho ttky ba rrie r ty pe.
Other diodes wh ich shou ld
work include the Alpha
type OMF6106 and the MA
type 40006. These a re also
Schottky types . A point­
contact type which may
prove cheaper to buy is the
Alpha type 05523C. The
poi nt-contact diodes will
work as well as t he Schott­
ky diodes in most app lica­
tio ns . Re me m ber when
o rde ring these diodes to
get ahold of a da ta sheet
because they are graded
fo r no ise f igu re . The
numbers above I se lected
fo r worst noise figure a nd
lowest cost. By changing a
suff ix o r add ing one, the
noise figure gets be tter and
the price gets worse . No
diode listed above has a
noi se figure of more than 9
dB. You can get 6.5 dB, but
boy, it will cos t!

Transceiver Construction
Photo Fshows the bread­

board version of the tran s­
ce ive r. Photo D shows the
final version which e lim i­
nates the two flanges cou­
plin g the osc illa tor to the
mixer. It is mounted upo n
the Doppler processor box.
The integrated ve rsion of
t he tr ansce iver is made
from a single section of
X-band wavegu ide . The
osc illator section is iden­
t ical to t he sepa rate
osc illa tor circuit jus t de­
scribed . All of the interna l
detail s are the same with
t he exception of the cou­
pling iris; it is soldered
d irec tly into the guide .

Two fla nges are elimi­
nated and a nicer assembly
is ac hieved . To install the
iris, first cut through three
of the fou r wa lls of the
waveguide, as ind icated in
Fi g. 10. O ne broad wall and
the two narrow walls are

wAv EGu 'OE
~OADS-.-

.,
-l IlEFlECTED

I'OWE Il

three-quarte rs of a wave­
length from the plate.
Since impedances repeat
everyone-half wave, the
three-qua rter-wave posi­
tion is equivalent to t he
qua rte r-wave lo c a ti on .
This was done to put the
diode far enough from the
iris fo r the energy from the
oscillator to re turn to the
no rmal TE1 0 mode pattern .
I was concerned that the
de sired coupli ng to th e
d iode might be difficult to
obtain near the iris and
didn ' t want to spend a lo t
of time in optimizat ion of
the circu it.

The mixer diodes used in
my tran sc ei v er we re
chosen because they are in
a package simila r to the
o nes hou sin g the Gunn
diodes. The same sort o f
mount is used and a ll of
the pie ces are the sa me
with the exception of the
pos t, which is smaller. I
p u rpose ly av o ided the
1 N23 type of pack a ge
because it is hard to moun t
a nd a second set of hard­
ware would have to be
designed for it.

"cFucrOMcrc"
TwO O'R[Cl I0"A~
COu"~ERS SLIDE SCREW HINER

SET FOR 2:1 VSWR

-: r

GUN"
OSC'U ATOII

Diode If' Diode 1f2 Diode 1f3

Dc supply Freq. Pout Freq. Pout Freq. Pout
yo ltage Shift mW Shift mW Shilt mW

7.0 -15 14.2 - 18 20 - 15 19
7.5 - 7 14 - 10 17 -8 21
8.0 0 14 0 16 0 20
8.5 +5 15 +6 17 +6 19
9.0 +8 15.5 + 10 18 + 10 17

Table 3. Frequency pushing with supply voltage. This data
shows the effect of supply voltage upon the oscilla tor fre­
quency with a matched load. The iris diameter was .290
inches. The oscillator was tuned to 10.5 GHz with the sup­
ply at 8 volts to establish the initial reference frequency.

Fig. 9. Schematic of the Gunn-oscillalor test setup.

the sides. It is zero at the
side walls since they effec­
tive ly short the field .

I po sitio ned the diode
mo unt 0 .250 inches from
the outer wall of the wave­
gu ide . At thi s locat io n,
a bout one-half of t he
e ne rgy from the C unn os­
cillator is intercepted by
the diode. The rest con­
tinues down the gu ide to
t he a ntenna .

The iris on the Cu nn-os­
cillato r ou tput po rt is not a
perfec t sho rt, bu t it does
p resent a very high vswr to
the guide. Thi s is fi ne fo r
the osc illato r coup ling be­
cause the goa l is to mis­
match the osci lla to r so
that it is decou pled and the
cavity Q remains high. It
also effec tive ly sho rts the
gu ide behind t he mixer
diode for energy enteri ng
the transceive r from the
ante nna . The presence of
the iris mea ns that the elec­
tr ic fiel d will be maxim um
about one-quarter wave up
the guide from the iris
pla te because it has to be
nearl y zero at the iris.

I placed the mixer diode
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hand while holding the
diode in t he other. This will
pu t the transce iver and the
d iode at t he same poten­
tia l. The n install the d iode
in t he t ra nsceiver. The
Gun n diode is mo re rugged
and may be ha ndled nor­
mall y, so th ese cautio ns do
no t app ly to it. In my ve r­
sion of the Do ppl er rad ar, I
located the .1 ~F capac itor
and 33-0hm resisto r com­
ponents of the Gunn-diode
de supp ly c irc uit o n a small
tie st rip. This t ie strip is
mou nted to the wavegu ide
by the same screw that
ho ld s t he short ing b lock in
place. These parts a re visi ­
ble in the pho to.

The t ransceiver IS now
ready to be tested . -

Photo D. The Doppler radar assembly, The final versio n of the X-band transceiver is
mounted to a box which contains the Doppler processor to fo rm a self-contained Dop­
pler radar. The 10k-diode load resistor ma y be seen to the rear of the coax cable which
connects the mixer outpu t ro the processor card. The 33-0hm resistor and 0.1 J-IF
capacitor are mounted on the small term inal strip and connected to the Cunn-oscilla ror
dc inpu t term inal. The 2-56 cavity frequency adjustment screw is no r installed in this
photo. One of the two LEOs used for adjus rment is visible under the horn antenna.

Transceiver Test
Arrange a power supp ly

fo r t he Gu nn diode as de­
scr ibed p rev ious ly. Ap ply
power a nd test for supply
stab il ity w it h a scope. If
eve ryt hing is o kay, the os­
ci llator shou ld be opera t­
ing. Connect a vo lt mete r
(20,000 O hms/vo lt) to the
mixer-di o d e o u t p u t. Do
t his with ca re . Gro und both
meter leads to the wave­
guide and then connec t the
positive lead to the di ode
output. The di ode sho u ld
be rectifying some of the rf
ene rgy and a vo ltage of a
few ten ths of a vo lt wil l be
present. lf the d iode volt­
age is negat ive with re­
spect to ground , t he di ode
is in backwa rds. This is of
no co nce rn in mo st ap­
pi ications.

If no vo ltage is mea­
sured , t he re a re thre e
possib il it ies: The d iode is
no good, t he Gu nn is going
at 13 GHz a nd no power is
coming ou t of the osci lla­
tor, o r pe rha ps the tunin g
screw is in too far and is
short ing the cavity. First,
back out the tunin g sc rew
un t il it is out of t he guide.
Nex t, try a no th e r mixer
d iode. If t his doesn't help,
remove the shorting blo ck
from the cavity and verify
the pencil-l ead probe inser­
tion. If it is o kay, then

make sure that it is soft
pe nc il lead, wh ic h has
more c a rb o n in it. Re­
assembl e t he osc illa to r
w itho ut t he p robe , Set up
as befo re a nd a pp ly power.
O bse rve the vo lt mete r on
the mixer diode and slowly
insert t he lossy pencil-lead
probe into t he c a vity
through the hole in the
sho rti ng block. If a diode­
mount osc illa t ion was t he
problem, the mixer diode
w ill sudde nly ind icate the
presence of rf whe n th e
probe kill s the sp urio us
osci lla t io n.

O nce t hings are go ing,
some intere sting tes ts can
be made . The o pen wave­
gu ide flan ge is not a bad
ante nna . The ga in is a bout
5 dB ! Point the business
e nd of t he transceiver out
into the room and connect
a scope across t he mixer­
d iode outpu t. W ith the
scope ga in at 10 to 100
mill ivolts per division and
ac coup ling, the Doppler

shift o n moving people is
quite read il y see n. Adding
a good ante nna will gre atl y
incre ase th e return. Hook­
ing the m ixer output into a
hi-fi a mp lif ier with a good
low-frequency speaker is
a lso en tertaining . People,
fa ns, and ca rs make really
stra nge Doppler no ises.

If yo u build two tra ns­
ceivers o r an osci llator and
transcei ver, the foll owing
test is interesting. Set them
up a bou t 6 feet a pa rt with
t he waveguides pointed at
each other . O bse rve t he
mixer out put of one unit o n
a sco pe while tunin g it
across the freq uency of the
ot her. The diode-mount ca­
pacitance measures about
13 pF, so a bandwidth from
d c to seve ra l megacycles is
obtained without tun ing
the mount at i-f. As th e fre­
quency of one un it ap­
proaches tha t o f the other,
the be at may be seen o n
the scope. This is the i-f fre­
quency created by mixing

th e two X-band signa ls. As
t he fr equ en ci e s a re
brought closer, the beat
frequency drops and th en
it will suddenly va nis h. This
ha ppened at about o ne
MHz wit h my units. At first
this seems st range, si nce
the mixer mount w ill work
down to a d c i-f freq ue ncy.

The a nswer is th at the
tw o os c i l la to rs ha v e
locked toget her and a re
now o n the same frequen­
cy. Further t u ni ng will
eve ntua lly pull them apa rt.
This is a n exam ple of in jec­
tion phase locking. In some
high-power sources, injec­
t ion lo cking is used to ob­
tain more power th an a
single di ode will supp ly by
loc ki ng seve ra l units to-­
gether. As you can see, not
much power needs to be in­
je cted to lock o ne to
another.

Communications
The tra nsceive r may be

used for com mu nica t ions.

71



rr uxer:
Sensitivity:

- 86 d Bm
- 100d Bm

Photo E. The Doppler processor card. Signal flow is from righ t to left across the bottom of
the card. Ul is loca ted at the lower righ t, U2 in the center, and U3 at the left of the card.
The analog pulse-counter circuitry is in the lower left-hand side of the card below U3. The
voltage-regulator circuits are at the upper righ t near the inpuUoutput terminal block.

An FM tuner makes a good
i-f st rip for getti ng sta rted.
Most of the tuners ha ve a
pretty fa ir noise figu re, but
gett ing a prope r match to
the mixe r is a lso impo rta nt
if good resu lts a re to be
ac hieved. Most modern
microwave re ce ivers so lve
this prob lem by putting a
preamplifier right at the
mixer. I recommend doing
the same. A good low-no ise
dual -gate FET prea mplifier
will ove rcome any defi­
ciencies of the FM rad io
and wil l enable the mixer
to be matched to a well­
cont ro lled amp lifie r input
impedance . The preamp li­
fie r can then drive a cable
to the recei ver .

The i-f impedance of the
mixer wil l be a function of
the d iode current an d will
be from 200 to 500 O hms.
The d iode mount has a ca­
pac itance of abou t 13 pF.
This should be tuned out
wit h an ind uc to r wh ich
also se rves as the dc return
for t he diode, as in Fig. 11 .
The inducto r and diode­
holder capacitance should
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be re sona nt at the i-f fre­
quency. The resu lting re al
impedance is then matc hed
into the pream pl if ier.

FM mod ulat ion of the
Gu nn diode is simply a
matte r of modu lation of
the power-supply vo ltage.
Be su re to li mit the pea k­
to-pee k exc urs ion of the
supply to preve nt damage
to the d iode. A good modu­
lator approach would be to
ac couple the audio into
the refere nce source fo r
the de regulator . This will
offset t he reference and
force the dc voltage from
the supp ly to fol low the
aud io. The supply must be
capab le of mov ing at
audio rates. This mea ns
that giant fi lter capacitors
on the o utput cannot be
used. In additio n, some
form of modu lation li mit­
ing should be prov ided so
t hat dev ia t io n is co n­
tro lled. Remembe r, the os­
ci llator can be deviated
severa l MHz per vo lt of
supp ly change. If a stan­
dard FM radio is used as
your i-f strip, only 75 kH z

of peak dev iation is need­
ed. 50 o nly a few hundred
mill ivolts of aud io are re­
qui red on the de supply.

The commun icat ions
range that you can get with
t his t ran sce iver is ve ry
muc h depende nt upon the
anten nas used . The noise
figure is fair ly decent, and,
with a 200 kH z bandw idth
FM tuner for an i-f strip,
sensit ivi ties of -100 d Bm
o r so should be obtai ned.
The path loss at 10 GHz fo r
10 mil es is 136 dB.

As an example, consider
the use of a pa ir of 20 dB
gain horns and about 10
mill iwatts of power. The
power at the receive r mixer
and output ca rrie r-to-noise
rat io a re:

Tra nsmitte r
outp ut: + 10dBm

Transm itte r antenna
gain: +20d B

Rece ive r anten na
gain : + 20 dB

Path loss (10 GHz & 10
miles): - 136dB

Power at the rece iver

Output ca rrie r-to-noise
ratio: + 14 d B
Th e actua l sig na l-to­

no ise rat io wil l be some­
what better because of the
FM improvemen t resu ltin g
from the high mod ulation
index if the full 75 kHz
deviation is used. By going
to a pa ir of 3-foot dis h
antennas. a ga in of about
36 dB is obtained. This will
improve each end of the
link by 16 dB fo r a tota l
ga in in SNR of 32 dB over
the case above. Of course,
t he im proved 5NR can be
traded fo r greater range at
the rate of an add itiona l 6
dB of loss for each dou­
bling of the distance.

Doppler Processo r
The x-band transce ive r

may be used as a n effec­
t ive Doppler radar for pro­
tecting the goodies in you r
ham shack fro m burg lars
by add ing the Doppler pro­
cesso r section described
next. Dopple r rada rs re­
spond only to moving re­
flec tors, and, if proper ly
employed, can prov ide
nea rly foo lp roo f protec­
tion against int ruders. The
trick is to ac hieve a very
low fa lse-a la rm rate so the
ci rcuit is not cont in ual ly
"crying wolf."

The Doppler effect re­
fers to an appa rent shift in
the freq uency of a radio
signa l which occurs if t he
transm itter is moving rel a­
tive to the receive r. The
amount of frequency off­
set that occu rs is dete r­
mined by both the trans­
mitter frequency and the
ve locity of the transm itte r
re lat ive to the recei ver .
The freq uency sh ift is give n
by the simple fo rmula: F =
to X VIC. F is the shi ft. fo is
the transmitter freq uency.
V is the ve locity difference
and C is the speed of light.
The frequencies are in Hz
and t he ve loc it ies in meters
pe r second. In the rada r
case, the signal expe ri­
ences the Do ppler effect in



Dc supply Frequency shift Frequency shift Frequency shill
voltage matched load osc. pulled high osc. pulled low
Valls vswr 1.1 to 1 with 2 to 1 vswr with 2 to 1 vswr

7.0 - 15 MHz - 25 MHz - 25 MHz
7.5 - 7 MHz +S MHz - 18 MHz
8.0 0 MHz + 10 MHz - 14 MHz
8.5 +5 MHz + 13 MHz - 7 MH z
9.0 +8 MHz + 17MHz - 6 MHz

Table 4. Effect o f load vswr on frequ ency push ing. This table indicates the e ffec t of load
vswr upon the cen ter frequency and tuning sensitivity o f the oscilla tor. No te that when
the frequenc y was pulled low, the initial frequency could not be restored with supply
voltage. Diode number 1 was used with a .290-inch diameter iris.

2.230·
I 10·

Fig. 10. X-band transceiver waveguide. The func tion and
size o f the lettered holes are the same as in the table in Fig.
6.
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cated .
The seco nd stage of the

processor, U2, also uses
the CA 3130. Positive fe ed­
back around th e amplif ie r
is employed to obtain a
sq ua ring am plifie r. The ob­
jec t ive is to tu rn t he com­
plex s ine-wave Doppl er
audio into a series of
t o -v ol t p e ak -t o -p e ak
sq ua re waves, The input
c ircu it of U2 is a bit novel
a nd requires so me explana­
t ion. The voltage d ivider
consis t ing of R7, R8, and
R9 form s the reference for
bo t h t he inve rti ng and
noninverting inpu ts. This
reference vo ltage is about
5 vo lts. The 6.8-0hm re­
s isto r, R8, ensures that the
vo ltage at the invert ing in­
put is a lways abo ut 34
milli volts more po si tive
th an the noninverting in­
put. In the absence of an
a ud io input signa l (which is
ac coupled), the op amp is
alwa ys dr iven to ground
potential be cause of the in­
tentional 34 millivolt off­
se t introdu ced between the
inverting and nonin verting
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ages. Thu s the c irc uit will
interf ac e dir e c tl y with
CMOS and, in the case of
th e sq ua r in g a m p l ifi er
stage, will provide an out­
put swing eq ua l to the su p­
ply vo ltage. Thi s saved
some parts.

The noninverting input
of U1 is biased at + 5 vo lts
by the vo ltage d ivide r, R3
and R4. Input capac itor C1
a nd res is to r R1 form a high­
pass filter with a 4-H z co r­
ner freq ue ncy . R2 and C2
form a 40-Hz low pass . The
amplif ie r gain is se t to 60
d B by feedba ck resistors
R5 and R6. Capaci to r C5 is
used to obta in a 40-Hz
high-pa ss ro llo ff in the
feedback ne twork. The 68
microfarad capac itor, C4,
in co nj u nc t io n with R6,
causes t he gain to de crease
below 4 Hz . The ampl ifier
ga in is unity at de so the
output s its a t the inpu t bias
po int of + 5 vo lts in the
absence of an input signa l.
High-frequency compensa­
tion of the preamplifier re­
qu ires a 100 pF capaci tor
from pin 1 to pin 8 as indi-

real person is o bta ined in
about 2 seconds.

The proce ssor has fo ur
ma jor sec tio ns: a n input
preamplifier, a squa ring
amplif ier, a pul se counter,
a nd an output threshold
detec tor . It a lso co nta ins a
power supp ly for t he pro­
cess ing c irc u its and a
regul ator for the Cu nn­
d iode osci llator. Two LED
indicators are provided to
aid in setting the circuit
se ns it ivity . One b lin ks
when Doppler is present;
th e othe r ind ic a te s a n
al arm-decision output. Fi g.
12 is a schematic di agram
of the c irc uit.

The inp ut pre am plifie r
ha s a 4-40 Hz bandpass
wh ich is obta ined by RC
rolloffs in the inpu t and
fe edback networks. The o p
am p, U1, is an RCA ty pe CA
3130 FET input o p amp. I
used thi s part in all three
stages of the processor be­
cause it has a number of
ad vantages for t his type of
circ u it. The high-input im­
pedance permits good low­
frequency re sponse with
sma ll (0.1 1J.F) ca pac itors. If
a 741-type a mplifie r were
used , some tru ly hu ge
va lues would be required
to obta in response to 4 Hz.
The FET inpu t stages a lso
permit the CA 3130 to run
from a sing le-ended supply
with the commo n-mode in­
put vo lt age at t he inpu ts as
m uch as on e-h alf v o lt
be low ground . This was
hand y in the last stage .
Finall y, the o utpu t sec tion
of thi s chip is a CMOS in­
ve rte r used as an a mplifter.
This permi ts the output to
swing within 50 milli volts
o r so of the su pply volt-

both direc tions of propaga­
tion, to a nd from the tar­
get. Here, t he resulting
shift is doubled fro m the
va lues given by the for­
mula.

The Doppler effec t is
used in a variety of radar
ap p lic a t ions w he re mea­
sureme nt of speed o r sep­
arat ion of moving fro m sta­
tiona ry targets is desired .
The police speed meters
are one exa m p le, o f
course, but othe rs include
air sea rch radars wh ich use
Dopp ler to reject ground
cl utt e r (gr o und does n' t
move) and accept airplanes
(which a lways move).

If a n intrus ion-detection
radar o pe rates at 10 GHz,
t he m a ximum Doppler
shift o bta ined with a wa lk­
ing person as a ta rget is
about 40 Hz. The lower end
of t he Doppler range ex­
tends to very low frequen­
c ies. I used 4 Hz as the
lower band ed ge of th e p ro­
cessor after observing the
Dop p le r o u tput o f t he
transce iver on a sco pe and
determining that there is a
lo t of ene rgy near de: some
of us d on't move a ll tha t
fas t! In any event, t he 4-40
Hz processing bandwidth
seems to work well in prac­
tice.

The object ive in the pro­
cesso r design is to o btain
pos it ive t arge t dete ction
wit h a low fal se-alarm rate .
The c ircu it has to have
some "sma rts" so that it
does not trip o n the f irst
cycle or two of 4-40 Hz
audio to co me out of the
Dopp ler mixer. In o rder to
ob ta in a n a la rm o utput,
the p rocessor requires tha t
a large number of cycl es of
Do pp le r occur within a
re lat ive ly short spa n o f
time and that more recent
events be given gre ater
we ight than th ose wh ich
occu rred man y seconds
ea rlie r . Th is fe atur e
prevents noi se from caus­
in g si ngle-eve nt fa lse
al a rms, and, as a conse­
quence, the c irc uit almost
never produces a false out­
pu t. An alarm o utput on a
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Fig. 11. Connection of an j-f p reamplifier to the X-band
transceiver. C is the shunt capacitance of the diode mount
(abou t 13 pF). Inductor L tunes the mount capacitance to
the i-t frequenc y and provides a de return for the crys tal
current. A 3N200 or simila r dual-gate FE T would make a
suitable preamplifier.
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inputs. This offset is suffi­
cient to overcome the
worst case input offset of
the op amp and ensures
tha t the output vo ltage
a lways swings to gro und .
This is done so that the LED
dri ve r, Q1 , is normally off.

The particula r configu­
ration used was c hosen
because it is independent
of both supply-voltage and
resistor variations . No
p recision parts a re re­
qui red.

The Dopple r signal is
coup led into the sq ua ring
amplif ier input from the
p rea mplif ier stage v ia
capacitor (6 and gai n con­
trol Rl 0 . When Rl0 is set to
full gain . less than 50
millivolts of Doppler at the
inp ut to the squaring
amplifier is sufficient to
obtain a 10-volt peak-to­
peak square wave output
from U2. The presence of
Doppler causes LEO - 1 to
flash at the Doppler ra te .

The circuitry following
U2 is the heart of the pro­
cessor. It is here that the
low false-alarm rate is ob­
tained . In effect. the circuit
is an analog pu lse counte r
with a sho rt memory. The
fir st section, cons ist ing of
C7. R13 . and CR1. is a recti­
fying differentia tor. It con­
ve rts the square waves
from Ul into a series of
short positive-going pulses.
The shunt diode rectifier
clips all negative-go ing
edges so only the positive
pu lses rema in.

Th e se po siti ve pu lses
c ha rge (8 th ro ugh R1 4.
The se ries l N91 4. CR2 .
prevents the accumulated
charge from discharging
back th rough R13 to
ground . The effect of R14
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is to make the narrow
positive pulses into a cur­
rent source. As a result. the
voltage accu mulated in C8
is a fu nc tion of t he number
of input pu lses . The ci rcuit
is esse n t ia lly a p u lse
coun te r with an a na log
voltage output.

This approac h is simple r
and cheaper than a digital
counter and can be made
to " fo rge t" at any rate
desired . The object ive is to
have t he ci rcuit slow ly
reset itself if an insuff icient
num b e r of pul se s a re
counted. This is a way to
give more recent events
more weight in dete rmi n­
ing if there is an intruder
present . Two groups of
pulses separated by a short
interva l in time shou ld set
off the a larm . Simi la r
groups spaced wide ly
apart in ti me (seve ra l
minutes apa rt) shou ld not.
The " fo rge t-it" funct ion is
obtained by R17. whic h
slowly disc harges C8. Ad­
justment of R17 allows the
circuit to have any mem­
ory time requi red .

The output of the ana log
pu lse counter is applied to
U3. a nothe r CA 3130 op
amp . U3 fun ctions as both
a h igh-imped ance com­
parator and as a one-shot
multivibrator. The invert­
ing input of the amplifier is
referenced to + 2 volts by
R15 and R16. The voltage
from the ana log pu lse
counter is app lied to the
noninverti ng input. When
this vo lta ge is less than + 2
vo lts, the outpu t of U3 is 0
volts . When the input ex­
ceeds + 2 volts. the output
of theCA 3130goes to +10
volts and the ci rcuit
becomes a one-shot.

The one-shot functions
as follows : C9 is initially
discha rged via CR4. CR3 is
reve rse biased. which ef­
fec tive ly disconnects (9
from the inpu t to U3. Thus,
the o nly capacitor in the
pulse counte r ci rc uit is C8.
When the output of the CA
3130 goes to + 10 volts.
CR3 beco mes ~orward bi­
ased . and since (9 is essen­
tially discha rged. the volt­
age at the noninverting in­
put of U3 is nearly 10 volts.
Th is positive feedback
hold s the output of U3 at
+ 10 vo lts. C9 sta rts to
cha rge through R1 7 and
t he vo ltage a t t he nonin­
vert ing input fall s toward
ground at a rate deter­
mined by the R17 and C9
time constant. (8 is also in
the act. but to a lesser ex­
tent because of its lower
capaci tance rel a t ive to C9.
Eventua lly. the vo ltage at
pin 3 drops be low + 2 vo lts
and the circuit resets. The
output voltage from U3
t hen returns to grou nd
potential. The output pulse
width is more than one sec­
ond with the values shown.
The arrangement of the cir­
cu it is convenient in that
longer pu lse widths may be
obtai ned by increasin g the
va lue of C9 with out any ef­
fect upon the ana log pu lse
counter. In one version of
t he ci rcu it. the output
pulse width was increased
to 3 minutes by increasing
C9 to about 60 ,.eF . In this
app lication. the output
pu lse operated an alarm
ci rc ui t d irect ly fo r a
.I-mi nute interval.

The LED d rivers. Ql and
Q2, are 2N2222 or simi la r
NPN transistors connected
a s emitte r followers . Just
about any LED will work. I
used the high-efficiency
HP 5082-4650 types which
ma ke a lo t of light from
only 10 mA of current. If
lower-effi ciency LE Os a re
used, t he 820-0hm resis­
tors. R1lJ and R19, may be
red uced in va lue to obta in
more cu rrent. Note that the
lE 0 d river collectors are
re turned to the unregutat-

ed + 12-volt line and not to
the + 10-volt regulated
supply. This is intentional.
The current pulses created
by the LEO drivers could
get back into the low-leve l
input stages and cause an
osc illat ion via t he +10
supply line . By using the
connection indicated. the
voltage regul a to r isolates
the low-leve l stages from
these current pulses .

The Doppler processor
operates from a nominal
12- to 15-volt de input.
Higher voltages can be
used if the heat sinking of
the supply regulators is im­
proved . A 10-volt supp ly
was c hosen for the op
amps to ensure sufficient
" ove rhe ad" to maintain
the voltage regulator in
regulation . The CA 3130s
req uire at least 8.5 volts to
really work we ll. The regu­
lator for the Gunn-d iode
osc il la to r su p p lies + 7
vo lts a nd is compatib le
with the Mic rowave Asso­
ciates Gunn diodes. The
8-volt Alpha parts will also
work from this voltage .

The regulator circuit was
designed to supply the
7- and lQ-volt requirements
us ing standard 5- and 8-volt
j-te rmina l regul a tors of the
M(7800 se ries. Seven vo lts
is obta ined by offsetting
the common terminal of
U4. a MC7805 CPo .2 volts
above ground. This is ac­
complished with emitter
follower Q3. which has its
base referenced to a divid­
ed sample of the z-volt
regul a tor output. The sam­
ple is der ived from divider
R22-R24. Resistor R24 is a
select in test va lue and is
used to adjust the circuit to
exactly 7 volts of output.
The divider canno t be fixed
because of the wide out­
put-voltage tolerance of
U4 and the variations of
Vbe of Q3. The + 10-volt
re gul at or is mad e by
referencing the common
te rmina l of an 8-volt three­
ter mina l regul a tor chip to
the + 2-volt source at the
emitter of Q3. The current
from the common terminal



Photo F, X-band transceiver breadboard. The X-band transceiver was developed by add­
ing a simple "diode in the guide" mixer assembly to the breadboard oscillator. The cou­
pling iris is clamped between the mating waveguide flanges.

to ground for both c hips
runs through Q3. An emit­
ter fo llower wa s used
rather than a simple resis­
tive divider to provide a
low-impedance consta nt
vo ltage sink for this cur­
rent and to avo id the
necessity fo r high-dissipa­
tion low-value res istors in
the vo ltage-d ivide r ne t­
work .

Doppler Radar Construc­
tion

The complete Doppler
radar is packaged in a 5.5"
x 1.5" x 3.0" minibox as in­
dicated in the photos. The
X-b a nd trans ceiv er is
mounted to the top ex­
terior su rface of the box
with a clamp which gr ips
the waveguide. The Dop­
p ler p rocesso r card is
moun ted inside the box
and attac hed to the same
surface as the wavegu ide .
The card is mounted with
numb er 6 sc re ws a nd
space rs . This arrangemen t
ma kes it pos s ibl e to
remove the bottom cover
fo r t e st o r se rv ic i ng
without disturb ing any wir­
ing. The sensitiv ity co ntrol
and inpu t/ou tput termina l
st rip are mounted on one
side of the box. The l ED in­
d icators we re mounted on
o ne end of the bottom
cover a nd co nnected to the
circuit ca rd with long leads
to permit easy removal of
the cover.
. The Doppler proce ssor
ca rd is construc ted using
coppercl ad PC board and
pu sh-in sta ndoff te rminals .
Wiring is a ll point-to-point.
There is no pa rti cu la r
magi c in the layo ut except
to keep the signa l flow in
o ne d irect ion. The circuit
does have a lot of gain , but
no diff iculty with osc ill a­
tion was encounte red. Just
keep the o utput portions of
the c irc u it from being
routed near the preampli­
fier input. Signal flow is
from right to left in the
photo of the c ircu it card.
U1 is in the lower right­
hand co rner of the ca rd
and U3 is in the lower left-

hand corne r. The three
large parts to the left of U1
are capacitors for a 12Q-Hz
not c h f ilte r that wa s
deleted from the ci rcu it.
They are not requ ired a nd
are not indi cated on the
processor sc hemat ic. The
vo ltage regu lator ch ips, U3
and U4, are mounted to the
circuit ca rd. This a rrange­
men t provides sufficient
heat sinking for the power
dissipated at input vo lt­
ages up to 15 vo lts .

The o u tput from the
Dopp ler m ixer is c o n­
nected to the processor in­
put at terminals T5 and T6.
Shi e lded cable is used to
prevent noise pickup. The
mixer diode o n the X-band
transce iver has an output
te rminal and a ground ter­
m inal . A 10 k re si s t o r
shou ld be co nnected from
the output te rmina l to
ground. This se rves two
purposes: It provides a dc
return for the Doppler mix­
e r and it se rves to ensure
discharge of the co up li ng
ca p aci to r, C1, in the
Doppler-processor pre­
ampl ifier. The o utput ter­
minal of the mixer is co n­
nected to input termi na l T5
on the p rocesso r via the

shie lded ce nter cond ucto r
of the input cab le . The
ground terminal on the
mixer is connected to T6 o n
the proce ssor with the coax
cab le braid.

The connec tions to the
mixer from the preampli­
fier sho u ld be made pr ior
to fina l insta llation of the
mixer diode . Thi s is done to
reduce the da nger of d iode
burnout during the solder­
ing operation .

The Gunn-diode osci l­
lator port ion o f the X-band
transcei ver is powered
from terminal T7, the 7-vo lt
out put of the processor
volta ge regula tor.

Doppler Radar Operation
and Test

Some init ial testing of
the Doppler processor may
be performed inde pe n­
dent ly of the X-band cir­
cu itry. This is useful to
isolate an y problems with
the processor.

After c heck ing the wir­
ing, apply 12 to 15 vo lts dc
to the processor supply in­
put terminal , n . load the
+ 7-vo lt regu lator with a
50-O hm, 1-Wa tt resistor.
This wi ll d raw 140 mA fro m
the osc illator supp ly and

wi ll simul ate the C unn­
os cillator load. Measure
the + 7-volt regulator out­
put . It will not be exac t ly 7
vo lts . Adjust the se lec t in
te st resistor, R24, to o btain
7 vo lts wit hin a tolerance
of plus or minus 250 milli­
volts. The vo ltage at the
output of the + 10-vo lt
regulator shou ld be checked
and will be pretty c lose. 9.5
to 10.5 vo lts is acceptable.
Voltages less than 9.5 will
cause performance of the
o p amps to degrade . If all
is well , the voltage at the
emitter of Q3 will be just
about 2 vo lts. If th is is the
case and the to-volt supp ly
is wrong or inoperative, t he
problem is with U3. If both
su pp lies are wrong, the
prob le m is with U4 and Q3.

O nce the de su pply is
operating, the rest of the
ci rc u it may be tested .
When power is fi rst ap­
plied , the large capaci to rs,
(3 a nd C4, must c harge . U1
will be inoperative for
about 20 seconds, so do
not worry if things don't
work immediately a ft e r
power-up.

App ly a 2Q-Hz audio sig­
nal to the preampl ifier in­
put. Use p lenty of attenua-
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Fig. 12. Doppler-signal processor schematic. This circuit provides a 1(}. vo lt CMOS-compatible logic output when a Dop­
pler return is received. The output stage will provide up to 2 mA of output current to an external load.

tion. 50 or 100 microvolts
rms sho uld be sufficient.
U1 has a gain of 1000 (60
dB) and will easily provide
the 50 millivolts of input
required to drive U2 to full
output.

Increase the input to U1
untiI5()'100 millivolts is ob­
tained at test point TB. Set
R10 for maximum sensitivi­
ty and check for a square
wave at terminal T1. The
amplitude shou ld be 10
volts peak-to-peak.

At this point, LED in­
dicator 1 should be illumi­
nated. Removal of the
audio input or a decrease
in gain adjustment will
cause the LED to go out. If
it remains on , check to see
if pin 6 of U2 has returned
to ground. If pin 6 is at
+ 1 0 volts instead of
ground, then there is a
problem in the input bias!
offset circuit of U2.

With the square wave

present at T1 , a series of
sharp pulses should be ob­
served at the junction of
C7 and CR1. The pulses
shou ld be positive-going
and have an amplitude of
several volts. The pulse
will be in phase with the
po sitive edge of the
squaring-amplifier output.
A small negative-going
pulse will occur in phase
with the falling edge of the
square wave, but will be
clamped to - 0.8 volts by
CR1 .

If all of this is working,
then U3 will have decided
that a target is present and
will have a +1().volt out­
put at T2.

Remove the audio input.
T2 should go low in a few
seconds. Apply the audio
input. T2 will go high in
about 2 seco nds. If the
voltage at pin 3 of U3 is
observed on a scope or
very high impedance

meter, it will be seen to ri se
slow ly upon application of
audio input. If the input is
removed prior to reaching
the + 2-volt threshold , it
will be seen to decay as
R17 discharges CB.

If the 2-volt threshold is
reached, the monostable
trips and the voltage at pin
3 will jump up to nearly B
volts as the positive feed­
back is coupled from C9
via CR3.

LED 2 should be illumi­
nated whenever a signa l
has been applied for more
than 2 seco nds.

Upon c o m p le t io n of
testing, the processor may
be operated with the
X-band transceiver. When
first connecting the trans­
ce ive r to the processor, be
sure to observe the cau­
tions with regard to con­
nection of the mixer diode.
Do ensure that C1 is dis­
charged and make the

mixer-diode co nne c t io ns
with the diode removed
from the mount or with the
mount sho rted. Al so, be
sure to check for oscil ­
lation of the C unn-diode
supply regulator . I en­
countered no difficulty as
long as the .1 ,..:F capacitor
and 33-0hm resistor oscil­
lati on suppress io n network
was used at the Cunn­
oscillator power terminal s.

Place the unit in opera­
tion and connect a sco pe
to TB and a dc VTVM to pin
3 of U3. Walk in front of
the waveguide output and
observe the Doppler wave­
form on the scope. The dc
voltmeter will indi cate the
charge and discharge of
the pulse-counter circuit.
LED 1 will blink whenever
there is motion and LED 2
will be illuminated when
enough Doppler cycles
have been counted to give
an alarm indication.
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Historically. Amateur Radio operators have
made Important contributions to the art and
science 01 communications. Once again
Amateur Radio assumes leadership In advanced
communications technology. You have the
privilege 01 being one 01 the IIrst to Include a
Narrow Band Voice Modulation (NBVM) system
In your station. The VBC Model 3000 Is the
system that you have been hearing about lor a
year and have read about recently In QST and
the 1979 ARRL Handbook. Ills the world's IIrst
such system.

fu nction of operati ng in a narrow bandwid th, the Model
3000 also increases the performance of your station in the
following ways:

• Reduces adjacent ch annel interfe rence
• Increases signal to noise ratio
• Increases communicat ions range

Some of its outstanding features inc lude:
• High quality narrow band speech
• Self contained transmit/receive adapter
• Built in audio amplifier
• 5 active filters with a total of 52 poles
• Rugged dependable hybrid IC technology
• Low power consumption

Receive only features, such as sharp voice and CW filtering
and amplitude expansion. provide improved reception

The vac Model 3000 provides full audio level compression without requiring a unit at the transmitting station.
and expansion... complete intelligibility in only 1300 Hz For the more advanced experimenter the Model 3000 is
bandwidth. It permits you to take full advantage of other available in a circuit board configuration for bu ilding into
stations' RF speech clippers and processors... similarto the your present transceiver.
amplitude compression and expansion used for many Henry Radio is ready to offer technical assistance and
years in telephone and satellite communicat ions. advice on the use and servicing of the Model 3000 and will
The Model 3000 is fo r mobile and fixed station use and help introduce new owners to others operating NBVM
requires no modifications to your existing equipment. It is units. Get in on the ground floor... order yours now.
completely self contained. including its own audio Price; VBC Model 3000 $349.00
amplifier. The unit automatically swi tches into transmit Ci rcu it board configu ration $275.00
mode when microphone is keyed or voice operation is For more detailed information please call or write. The
used . It connects just afte r the microphone on transmit and Model 3000 will be availa ble from most Tempo dealers
just prior to the speaker on receive. In add ition to its basic throughout the U.S. and abroad.

NEW TOLL FREE ORnER NUMBER; 18llll) 421 -6631
For all states except California
Cali!. residents please call colltct on Ollf feg~laf nllmMn,

11140 W.Olympic BI'd .,Los Angeles, talil. 90064 113/477·6701
931 N. Euclid. Anaheim. Calif. 92801 71 4/772·9200
Butler, Missouri 64730 81 6/679·3 127
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Fig. 13. High-current driver. This circuit uses a high-current
Darlington power transistor (Motorola MJ 3000) and will
boost the output capability of the Doppler processor such
that loads up to 2 Amps a t 24 volts may be driven. The
diode is to prevent inductive kickback damage to the tran­
sistor if inductive loads are connected. The two unlabeled
resisto rs are included on the monolithic Darlington chip.

man d links for repeaters.
Do pple r radars a re inter­

est ing projec ts in t hem­
selves. The Dopple r pro­
cesso r presented in th is a r­
ticle is a practical des ign I
deve lo ped to deal with rea l
intr uders. Two such units
have bee n in operation for
severa l years with satisfac­
tory resu lts. I am sure t ha t
someone will find other
uses fo r this ha ndy fo rm of
mot ion detection.

This a rticle would not be
comple te witho ut a word
with regard to the "radia­
tion hazard." Much has
been wr itten of late which
a lleges a "microwave rad i­
ation haza rd." A lot of this
is uninformed speculation.
It has been know n fo r yea rs
tha t m icro w a v e s (and
lower-frequency rf) cause
heating of tissue and that
high-power sources such as
radars a re hazardous.

A major diff icu lty oc­
cu rs in attempting to ex­
trapo late t he observations
for short exposu re to high­
power sou rces to long ex­
pos ure to lo w -p o w e r
sources. At present, t he
pe rmiss ib le leve l for con­
tinuous exposu re to m icro­
waves o r low-freq uency rf
is not known . Ce rta in stan­
dards have been proposed
(1 0,1 , o r 0.1 miJliwatts/sq.
cm) in an a ttempt to be
super safe until mo re data
is acc umu lated.

Conse rvat ive sta nda rds
are one thing. The rea l
quest io n is th is : What pre­
ca ut ions should be ob­
se rved in amateur micro­
wave activities? I app ly the
same rules that I have used
and obse rved as a working
mic rowave engineer in in­
dustry for the past 15 years.
They app ly equally to mi­
crowave projects as to
you r 2 mete r kilowatt. Do
not stay in situations of
hig h-powe r density for long
periods. Do not stare into
the output of a wavegu ide
sou rce fo r any period of
time at sho rt d ista nces. The
level fa lls off rapidly with
dista nce and is negligible
beyond several inches for
low-powe r X-band sources .
Re member that a high­
power VHF transmitter is
equally haza rdous if you
insist in hol d ing the anten­
na or standing withi n a
wave length of it. Time is
also a fac to r. The low­
power density recomme n­
dations assu me exposu re
on a continuous basis. This
is seldom the case in a hob­
by activity . In sho rt, use
common sense.

I hope that t his article
has prov ided a starti ng
point for some interest ing
projects. I will look for­
ward t o hear ing fr om
anyone who eithe r bu ilds
the equipment o r who has
further questions. •
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Conclusion
In writing t his a rt icle, 1

have tried to ins pire in­
terest in X-band microwave
projects at severa l leve ls.
The theory of Cun n-osc tl­
lator operat ion and a bas ic
osc illator design a re the re
fo r t hose who wa nt t he
"how-to" informat ion to
bu ild o ne into a communi­
cation system of the ir own
design.

The x-ba nd t ra nsce ive r
presen ted is fa r from an op­
tima l gadget (especia lly in
terms of noise figure), but
it does provide a simp le
and inexpensive vehicle fo r
expe rimentation in both
X-band communications
and Do ppler radar. I wou ld
like to see someone mount
two tra nsce ivers at the
focus of a pa ir of 3-foot
di shes and have a QSO or
two. A number of yea rs
ago, a frie nd sent fas t-scan
TV over a 100G-foo t path
using a s imila r a rrange­
ment. By addi ng e tten­
uators at the rece iver, a
1O-m ile path was sim ula ted
with good resul ts. X-band
offe rs pl en ty o f oppor­
tuni ty for TV experiments
and fo r tru ly secure com-

Antennas
I use a small ho rn having

a length of 2.5 inches and
an ape rtu re of 2.3 and 3.0
inc hes. Thi s is no t a n
espec ia lly good horn de­
sign from a side lobe stand­
poi nt, but it se rves t he pur­
pose. Horns are easy to
make and have t he adva n­
tage t ha t their ga in and
beamwidth are eas ily ca l­
cu lated . You can make a
hor n whic h wi ll a lmost ex­
act ly cover the area to be
protec ted .

out his car!
The unit may be installed

in a wood cabinet and will
work righ t through materi­
a ls suc h as one-qua rter­
inch pane ling o r p lywood.
Wallboard and plaste r at­
tenuate the signal and tend
to mitiga te the effects of
passi ng au tos if the unit is
properly pos it ioned.

For t hese tests, the open­
ended wavegu ide is suff i­
cient antenna. The ga in is
about 5 d B. A range of 10
fee t o r so will be obtained
with th is anten na.

The Doppler frequency
may be counted by con­
ne c t in g a freque ncy
cou nte r to T1. Use a gate
t ime of o ne second. The
count acc umu lated wi ll be
t he total num ber of Dop­
ple r cycles averaged over
t he one-second interva l.
Obse rvation of the scope
will confirm that the Do p­
pler waveform is complex
a nd is not a sing le freq uen­
cy.

The processor output is
a CMOS-compatib le logic
level that goes from 0 to
+ 10 volts whe n a ta rget is
de tec ted . In my app lica­
tion, CMOS logic was used
to process inputs from a
nu mber of sensors. The
output may a lso be inter­
faced di rectly with othe r
dev ices. The CA 3130 out­
put stage will source or
sink 5 mil liamperes, wh ich
is suff icient to drive an out­
put buffe r or relay d rive r
for highe r cu rrent loads.
Fig. 13 is a suggested buffer
fo r loads of up to 2
Amperes.

If the rad a r is to be used
as an intrus ion detector,
set it up fo r a couple of
weeks in the intended loca­
tion. Connect an elect ro­
mechanica l counter to the
ou tput to re c ord fa lse
ala rms. This wil l permit op­
timization of the sens itivi­
ty setting and instal latio n
without creating a lot of
bothersome false a la rms.
The circuit has plenty of
sensitiv ity and will see a
perso n at up to 100 feet
with a 20 d B ga in antenna.

Avoid ins ta l lat ions
whic h look di rect ly a t a
street. Autos have a large
rad a r cross sect io n (as
most of us know by now)
a nd a re detected at a
greater d ista nce than peo­
p le. What you defini tely do
not need is a noisy dev ice
whic h informs you that
you r neighbor is backi ng
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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
PANASONIC

DENTRON
HY-GAIN
MOSLEY
CUSHCRAFT
WILSON
HUSTLER
LARSEN
BENCHER

TAYLOR
SWAN
TEMPO
TEN·TEC
MIDLAND
CDE
AUTEK
MIRAGE

E.T.O. ALPHA
VHF ENGINEERING
BERK·TEK CABLE
CONSOLIDATED TOWER
SAY
SHURE
TELEX
ROBOT-SSTV

look

SAME DAY SHIPPING ON MOST ITEMS

We carryall major lines of Antennas at Discount Prices

I k OUR NEW HOURS00 at Lincoln store only
, I
, I
I

PA CIFI C ' :

M·F 6 a 'Sat 6 rn , JO p m, I CST
Sun 10:rn . 4Pm , I

rn · 6 Pm , • M·F 8 am - Mld nlght I
I Sat 8 arn . 6 pm ' EASTERN

I I Su n Noo n - 8 pm I
MOUNTAIN I I M·F gam - l am

Sat 9 am - 7 pm
M·F 7 am 11 I 1 9pm
Sat 7 am ~ 5 p:;,m I Sun pm -
Sun 11 am - 7 om I

, I
I I
I I
I rJ:"-"'--...

IBm IM' R1 CARnj
,

I-SOO-:u8-4097 ~ c"

Communications Center
443 N. 48th, Lincoln, Nebraska 68504 In Nebraska Call 14021466 -8402

master Charge... ..'._.-
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Legalized ASC II! The Quad-S System!
- even the FCC approves

AI lasl.

Editor's Note:
Ed Sommerfield W2FJT developed this clever techlnque for sending ASCII signals 'lis SSTV back in 1977. Naturally, there was some

doubt as 10 the legality 01 the scherT@, since section 97.69 01 the FCC Rules and Regulations perm it s only liv.-Ievel (Baudot) radio
teleprinter signals . Ed began a long correspondence with the FCC concerning his development. and in October, 1978, his elforts f inally
bore fruit. Below is an excerpt from a letter dated October 12, 1978, written to George Enulan 01 the FCC's Personal Radio Division:

Regardless 01 the type of inlormalion transmitted under this scheme, the actual modulation of the
transmitter and subsequent transmitted signal is classified as an F5 emission and legallar transmission
In the amateur service, subject to the . • • restrictions (0 1 Sections 97.61 and 97.65).
(signed) John A. Reed
(approved) Julian T. Dixon, Chief, Research and Standards Division, FCC

For relerence, Section 97.61 is Ihe table 01 authorized frequencies and emissions while Section 97.65 deals with (among other things)
the bandwidth of F5 emissions.

So here we have It : a technique for transmitti ng ASCii on Ihe ham bands which carries t he FCC stamp 01approva l. Now, lei's get some
systems on the air.

E. H. Sommerfield W2FJT
-49 Spring Road
POllghkf'f'psif! NY 12601

The FCC does not permit
amateur radio Tele­

tvpe t tra nsmission o f
othe r than five- level
Baudot sta rt/stop code. r
have not been ab le to find
any restriction , however,
on the content of an SSTV
picture . Of course, al pha­
numer ic c ha rac te rs are
p resent ly being se nt via

SSTV. These cha racters are
formed by many li nes of
white/b lack info rma tion,
which is the same method I
am using to transmit ASCII .

The problemwith the ex­
isting SSTV chara cter
transmission syste m is that.
although displayed char­
acters are eas ily interpret­
ed by huma ns, they are ab­
so lute ly not inte rpretab le
by anoth er machine, be it a
computer, TTY, o r o ther­
wise . A need exis ts today,
and that need will grow
tomo rrow. to t ra ns m it
8-tevel binary and ASC II

d ata. Not hing in the pres­
ent FCC rules, however.
says that b ina ry or ASCI I
cannot be translated into
single lines on an SSTV pic­
tu re and sent as FSK video.

Thi s art icle desc ribes
how I translated 8-leve l
ASC II code into crystal ­
controlled SSTV pictu res .
Also de scribed a re so me
easily-achieved transmis­
sion sta nda rds.

Overview
The Quad-S (S low Scan

Sta rt Stop) adapter was
desig ned to accept a char-

acte r of up to 8 bits (byte),
from sources such as a n
8-b it Teletvpe" or micro­
co mpu te r, a nd to t rans­
late these bits into a si ngle
line of an SSTV pictu re .
The picture is t ransmitted
via FSK (Freq ue ncy Shih
Key ing) FM, li ne by line
(c ha rac ter by cha racter),
and detected by eithe r a
st a nda rd SSTV monitor
from which the binary sig­
nal can be extrac ted, or by
a microcomputer cassette
inte rface modified for the
ap p rop riate ma rk a nd
space freque ncies. Use of

= 15 Hz line tree .
= 38,400 Hz
= 2,133 Hz mark
= 1,600 Hz space
= 1,200 Hz sync
= 150 Hz eerier-out (10 bi tS)

Tab le 2.

fbl20,480 (+ 16 + 16 .. 16 .. 5)
fbiB
38,400 Hzl18 ( + 9 + 2)
38,400 Hzl24 ( + 12 .. 2)
38,400 Hzl32 ( ... 16 ... 2)
fb/2,048 ( .. 16 .. 16 .. B)

Duration
greater than 5 ms but
less than 30 ms
greater than 30 ms

Frequency
1,200 Hz

1,200 Hz
2,300 Hz
1,500 Hz

Tab le 1. 55TV standards.

Vertical sync
Maximum white
Maximum black

Horizontal sync
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Fig. 2. Transmitter bit-timing chain.

Fig. 1. O verview of the transmitting system.
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nearest exact crystal sub­
frequency for thi s purpose
is 1S0 Hz, or ten times the

the recovered binary data
depends upon the applica­
tion . In my application, the
binary data was fed into a
speci al UART for comput­
er processing. A block
diagram of my ASCII /SSTV
transmitting sy stem is
shown in Fig. 1 .

Generating the Transmit­
ting Signals

The se lect io n of SSTV
modulating frequ encies
was d etermined by the
following factors: 1. Are
there existing standa rds ? 2.
Ca n crystal co ntro l be ap­
plied? SSTV sat isf ies the
first requirement; reason­
able stand a rds do exist
See Table 1 . Now that we
know the range of frequen­
cies from which the syn c,
mark , and space frequen­
cies ca n be chosen, let's ex­
amine two ways co nt ro ll ed
frequencies can be gener­
ated .

A vc o (v o lt a ge-c o n­
trolled osc ill a to r) require s
a d jus t m e n t. A c rys t a l
osc il lato r d o e s not re­
quire ad just me nt I se lec t­
ed t he c rys ta l method
since not all readers have
the necessary equipment
for precise frequency ad­
justment. The basic crystal
fre q ue ncy sel e cted was
307,200 Hz, which we will
ca ll fb . The va rio us fre­
quencie s d erived from fb
are shown in Table 2. All
freq ue nci es except 2,133
Hz and 1,600 Hz are de­
ri ved from repeated divi­
sio ns by 2, and therefore
will be locked in phase
with the l S0-Hz serial-out
cl ock . Both mark and
space can be viewed on
any SSTV monitor, a nd this
can be helpful for signa l
checking.

Now th at the mark ,
space, and sync frequen­
c ies have been ass igned,
let ' s di scu ss duration .
We're going to use one of
the crystal subfreq ue nc ies
to define the number of
pulse groups per SSTV line .
At least e ight are needed
for a binary byte. The
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Fig. 3. Transmitter signal and V-sync generator.

other two (13.33 ms) wil l be
used for sync.

Here's How It Was Done
In st e ad o f th e u su al

point-by-point logical de­
scrip t ion. w hich is an ex­
cellent cu re f or insomnia,
I'm going to d e scr ibe
logi c al functi on s . Th e
fun cti ona l diagram w i l l

show notes as to whic h
deta iled logic blo cks are
included in each function.

tC'l (Fig. 2) is a free­
running 307.200 Hz crysta l
osc ill a to r, and is the basic
timing source for t he trans­
mitter. 1(1 drives a com­
p lex c o u ntdow n t imi ng
chain consist ing of lC2-IC5.
A n output at 38,400 Hz is

used to d rive a program­
mable frequency ge ne rator
IC8, IC9, and IClO [Fig. 3).
The timing for this functio n
is shown in Fig. 4. The o ut­
put freque ncies of this ge n­
e rator are d ivided by 2 by
IC9 to p rov id e a sy m­
metr ical output signa l at
2,133 Hz for mark , 1600 Hz
for space, and 1200 Hz for

sync . 1(1 5 is a bandpass
o u t p ut a m p lif ie r/d rive r
with a cutoff of about 3.0
Hz.

Another pa ir of outputs,
desc ri bed by t iming wave­
form rather t han freque n­
cy, are obta ined from 1(4
and lC5 to provide t he bit
timing logic signals for the
pa ralle l-to-sene ! co nverte r.

SP4C£ 11(;10-1 <0 . /C/O . " HI • .. /CJ(J -II HI !

Fig. 4. Programmable freq uency generator wa veforms.

Signal Conversion and
Frame Definition Logic

Cont ro l of the timing
cha in is based upon a 66.67
ms line and an 8 second,
128 line fra me. l et us refer
to a typical line seque nce
an d its signif icant timing
poin ts (Fi g. 5) and lin e
events . The seq uence is as
fo llows:
1 . Hor iz o n t a l (H-sync )
beg ins.
2. The paral le l-to-se ria l
shift register is loaded, but
no t shifted out.
3. l-l -svnc ends.
4a . Signa ls are shifted out
of the parall el -to-seri al
shift register. These se ria l
signa ls are ap plied to the
va riable-cou nt timing gen-
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Fig. 5. Significant transmitter timing waveforms.
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fixed line fo rmat of 10 bits
that will be designated as
shown in Fig. 7. In orde r to
make it easier to detect er­
rors when data is received,
the d ata is put together in a
manner so as to be se lf­
c heck ing. In other words,
one part of the data is used
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date. Al so, changes to the
format of the frame could
be made to make it easier
for the receiving station, in­
cluding the FCC, to deter­
mine the nature of the data
being sent.

By Quad-S line defini­
tion , we will always se nd a

Fig. 6. Test generation hardware configuratio n.
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0100 1110
0100 1111
0100 0000

The FSK output (Fig. 7)
was tested by viewi ng it on
a stand ard SSTV monitor,
recording it on an aud io
casse tte, and then playing it
back through the same
SSTV mon ito r. This was
done in order to as certain
whether the bit time le ngths
were suff ic ient to accom­
modate variations in tape
recorder speeds.

Modifying the Original
Design

After using Quad-S for a
time, it became apparent
that certain c hanges could
be made to the ha rdware
that might make it possible
to use a UART at a later

Test Configuration (Fig. 6)
In o rder t o test the

sys tem, a bina ry pattern
cons is ting of ASCII charac­
ters @ A-O was generated
by temporarily connecting
the vert ical line counte r,
IC12, to the low-order data
input bits of IC11 . The high­
o rder bits of IC11 a re fixed
at 0100. Thu s, the repeti­
tive pattern shown in Fig. 7
cons ists of:

0100
0100

erator (1(8-10) to gen erate
an FSK FM signa l.
4b . While signa ls a re being
shifted out, a co nt ro l line is
made act ive to the externa l
source to present the next
c ha rac t e r. Vertical sy nc
(V-sy nc) is generated when
1(7 pin 10 (Fig. 3) is held
low by 1(14 pin 8. This
causes a cont inuous sync
freque ncy of 1200 Hz to be
tr an sm itted . P in 10 is
allowed to go low for 67 ms
to generate a V-sync pulse.
At the beginning of each
line, lC12 and ICB are
decremented. Whe n 1 28
countdowns a re reached,
1(14 provides a nega tive
pulse to IC7 pin 10 (through
IC8) a nd a ve rtica l-sync
pulse is gen erated. During
V-sync t ime, IC11 is held in
a load state. Its bits a re not
shifted o ut until the begin­
ning of line 1 .

Fig. 7. FSK outpu t as viewed on an SSTV monitor. Photo at lef t shows Quad-S transmitter output to cassette tape input.
Photo at right was produced from cassette tape output. Both photos show SSTV FSK uppercase ASCI I @A-O(40-4f hex.).
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zero) just before the parity
bit. This line forma t is
shown in Fig. 8.

SDITS
IODDl

3 S ,TS
(0001

3 DITS
(ODD)

I DIT
( ODD)

d etected . How d o yo u
make the sum of all b its
which are sent odd? Refer
to Fig. 9. Notice th at if the
sum of all bits, not in­
clud ing the pari ty bit, is
eve n, uppercase ASCII let­
ter " A" for exa mple, then
the parity bit is turned o n
to make the sum odd. Con­
versel y, if thi s su m is a l­
re ady odd , upper c a se
ASCII letter " J" fo r exam­
ple, th en the parity bit is
left in the off cond it io n to
retain an odd sum. Thus
the sum of all "1" bits in a
word is always odd for odd
parity. The sende r mu st
generate thi s par ity bit
through th e use of e ithe r
hardware (74180 module),
o r by programming, if a
mi croprocessor is used .
The o the r important hard­
ware specif icat io n is that
the Isb (least s ignifica nt bit)
will immed iate ly follow
the sync bit o n e ach line . If
there are only 7 bits, as in
ASCII, then the Isb will
follow the sync bit and
there will be 1 b it position
open (us ua lly forced to

VERTlUoL SYNC
1200 1'1. FOR ONE . OIT IRE LIM

vERTICAl STNC
1200 H. FOR ONE ENTIRE liNE

Fig. 8. Quad-S line formats.
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to check the other part.
There are many ways to do
this; one easy way is the
parity method. Error detec­
tion via parity states sim­
ply that the sum of all "1"
bits (bits at the "1" level) in
a word must alwa ys be
e it her even or odd (see Fig.
9). Even is defined as 0, 2, 4,
6, o r 8 bits. Odd is defined
as 1, 3, 5, 7, or 9 bits. The
c ho ice of even or odd pari­
ty may appear to be op­
tional , but odd parity is ac­
tually the better c ho ice for
the following important
reason : If no bits are
received, thi s would be
equal to a bit sum of
O-even. Even parity de­
mands that the sum of all
"1" bits, including the pari­
ty bit, be even. 0 bits is
even and is also an error
cond it io n whi ch wou ld
pass the test for good data .
Odd parity, on the othe r
hand , demands that the
sum of all "1" b its, in­
cluding the parity bit, be
odd; 0 bits is even and
therefore is a n e rro r co nd i­
tion that would alw ays be

Fig. 9. Quad-S header formats for both transmission and
acknowledgement.

Fig. 10. Suggested Quad-S handshaking sequence for
hea der, data, and acknowledgement.
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designat ion to convey to
the rece iving station what
length code we a re se nd­
ing, and some ind ication of
the number of lines that
are to be sent, o r whe n the
last line has been se nt. This
is necessa ry for the receiv­
ing station to properly in­
te rp ret the data be ing re­
ceived . It must know the
number of significant bits
in eac h line bei ng re­
ceived -for example, 5-bit
Baudo t, 7-bit ASC II. o r
8-bit binary. In practice,
this information need be
conveyed to the rece iving
station only once before
the start of any sessio n, o r
whe n the mode is being
changed. This information
can be sent o ra lly o r in-­
eluded in each frame. The
receiving stat io n must also
know the total number of
lines to be se nt, o r have
some ind ica tio n o f the
la st line , in o rde r to
determ ine, for erro r-check­
ing purposes, if a ll of t he
data has been rece ived.

The " e nd" d e s ignator
meth od , un fortunate ly,
does not indicate a line
count to the rece iver, so
missing lines could go un­
detected . The me thod that
I prefer, due to its simp lici­
ty, is a ve rba l annou nce­
ment of the mode before
sta rting the session, and in­
clud ing a heade r line in­
dicati ng a line count as
shown in Fig. 9. This header
is easy for the receiver to
locate, since it is always
se nt immediately follow­
ing a vertical sync pulse
frame se pa rato r. The li ne
co unt must be in the range
of 1 to 126 (it does not in­
clude the vert ical sync o r
heade r line). Th is is a
count only of the data li nes
that fo llow the heade r line.
Notice that in the header,
the bit immediate ly follow­
ing the horizonta l sync b it
is ca lled ack (Fig. 9).

Fig. 10 shows a typical
data t ransfe r seq ue nce.
Note that when the rece iv­
ing statio n gets the enti re

t ra nsmission, dete rmi ned
by the header line count. it
cou nts the num ber of er­
rors (bad lines or missing
lines), and if t hi s number is
less t ha n the erro r rate sug­
gested for the pa rticu lar
mode (0% fo r bina ry, and
up to 20% fo r Baudot or
ASCII), the n the receiving
stat io n transmits back to
the se nd ing station a pos­
it ive acknowledgement.
This is done by send ing a
verti cal sync pulse fol­
lowed by a header with ack
= 1 and line count = 0
(Fig . 9).

This probably shou ld be
repeated a few t imes in
case o f off-tune condi­
tions. If the error rate is
dete rmined to exceed the
suggested values. t hen the
heade r se nt back should
have ack = O. When th is
occurs, the send ing (orig­
in a t in g ) statio n c a n
re tra nsmi t the data . Fig. 10
shows a typica l sequence.

I am presenting these
" ha nds ha k ing" c onven-

t ions p rim aril y bec a use
they are simple a nd easy to
impleme nt. I would hope
that further improvements
coul d be made as the
Quad-S mode of communi­
c atio n beco mes mor e
widely used.

Conclusion
I have desc ribed what

Quad-S is, and detai led
how it works. Now, here is
why I think that it's better
than the regular start/stop
code:
1. Quad-S has an unambig­
uous sync pulse to indicate
the sta rt of a character.
2. Quad-S provides crystal­
co ntroll ed mark and space
signals.
3. Quad-S signals can be
visibly debugged using a
sta ndard SSTV monitor.

It is my hope that the
materia l presented in this
a rticle will provide a fo un­
datio n upon which to bu ild
mo re sophist icated and
re lia b le commu nica t ion s
systems.•
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theW6TOG *
RECEIVER MODIFICATION KITS
INCREASE SELECTIVIl)' • IMPROVE SENSITIVIlY

LOWER INTERNAL NOISE
IMPROVE NOISE BlANKER OPERATION

COMBAT BLOCKING FROM LOCAL SIGNALS
TS-520 KIT $27.50 FT-lOI SERIES KIT $32.50
TS-520S KIT , 32.50 FR-IOl SERIES KlT 34.50
T$..82O & 8205 KIT . .. 34.50 FT-301 SERIES KIT • . 34,50
R-599 NO KIT 27.50 FT-901 SERIES KIT .. _ 34.50

EXPUCIT JNSTRLK:TIONS MAKE MODIACAnON A CINCH

*IT'S MAGIC. ..
IT'S "MAGICOM"

PROCESSOR MODIFICATION KIT
IMPROVES A.UDIO PUNCH

IMPROVES PROCESSED SPEECH QUAlJTY

Converts TS-820 / 820S speech processor from RF
compressor to RF clipper $27.50

RF speech processor for T5-520 / 520S $42.50
The "MAGICOM" RF processor module provides up to

6dB increase in output with smooth, clean,
non-distorted audio and more penetration for those

pile-ups.
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Series, TR4 Series, T4X Series, T-599 Series and
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iambic or manual operation.

• Simple installation *
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FILTER
AN INTEGRATED CIRCUIT
ACTNE BANDPASS FILTER

FOR PROCESSED RECEIVER AUDIO
• Separate active Illter elements

for CW and SSB audio output stage
• 8 ohm inpu t and output impedance

• Headphone jack for convenience
• ON CW: from 500 hzto 100 hz, variable

• ON SSB: 2 Khz fixed bandwidth
• Rejects unwanted signal better than 60 dB

• Designed for today's transceivers
or yesterday's older equipment $49.50
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Brew Up a Beam for Two
- double-barreled design

Just what you've been looking for.

GI,,,,, Crowr VEJBSM
RR Ij

Waffa«burg. Ontario
Canada N8A 4L2

Here is the 2 meter
beam you have been

loo k ing for. It has the gain,
directivity, and simp lici ty

•
88

that put it in a class by
itself . No cut and try. no
tuning, it has a 300-0 hm
feedpoint. or you can use
50-O hm cable with the
ba lun at feed point with the
same low swr. The pattern
is such tha t the re is one
lobe in front with no other
side lo bes.

Photo by Elmer Hamilton

I t was rugged enough to
sta nd 3 inches of ice with
no ill effects during last
winter's ice storm. There
are many of these in use in
this area . I have two pai rs
of these up at 50 feet, the
top pa ir vertical , and 40
inches below, another pai r
ho rizontal. With my IC-22 I

have worked a great many
OX stations on 2 meters in
the last five yea rs. In this
a rea, there are many re­
pea ters and many on the
same frequency, so it is im­
portant to be ab le to work
the one you wa nt and not
bothe r the others.

I recently made checks
with the antenna you see in
the pict u re , take n in
San na. O ntario, 35 miles
away at the VE3SM QTH . It
is up 36 feet, and the front
lobe read 20 over 9; the
ends of the elements o n me
were S1 while the back was
S4, so that would make the
gai n about 30 dB . Stan is
using an IC-22S with 10
Watts out.

Ord inary hand tools a re
a ll you need to make it up.
Use p la ted bolts and nuts,
a nd a lu m inu m fo r the
brackets. The If-bolts a re
from Radio Shack, and the
booms and e lements are
from o ld TV antennas . The
cro ss boom is Y4 -inc h
alum inum cond uit. The in­
sulators a re 114 -inch clea r
p lastic . I use Bel d e n
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feed line UHF no. 9085. It
has low loss even when
wet and I put the balu n at
the transceive r. It is qu ite
broad band with t he cente r
at 146.52 and works e it her
lower or higher with very
little difference in swr.

I have a sim i la r pai r of
-t-e le rn en t bea ms t ha t I
take camping w ith me,
wit h f o ur sec tions of
masti ng that go together
with thu mbsc rews. It all
goes in the t ru nk of m y car.
They, too, give me ex­
ce llent coverage on the 2
meter band. So spend a few
hou rs and get one together;
you' ll like it..

,e"' 16· ~ 1 6· ~ '6"

Fig. 1. The 5-element beam
(2 required) with about 13
dB gain.

L Sl<'N ENDS ,"

Fig. 2. The 4-e lement model.
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R. J. Bosen
Box 93
Malna ur 84044

Keyboard Serialization

- when parallel isn't enough

bvists may want to use it to
break into hardware. I
think you'll find it painless .

Take a look at the sche­
matic in Fig. 1. As you see
it, this is a minimum im­
plementation which could
be complicated quite a bit.
For the purposes of this ar­
ticle, I decided to elim­
inate everything but the
bare necessities and leave
the fun of designing frills
like repeat keys, flashing
lights. and spelling correc­
tions up to you. The values
on components are pretty
flexible, but, as shown, will
work at 2400 baud quite
nicely. For a detailed
understanding of the cir­
cuit, it's probably better
for you to look up the in­
dividual chips in a manu­
facturer's catalog than for
me to take up space for the
simple theory here.

When you get the circuit
built, you will have to hook
it up to a power supply pro­
viding + 18 to + 20 and
-18 to - 20 volts. and ad­
just the pot for the desired
baud rate. If you don't
have a scope, you can do it
by the trial and error
method, but don't be too
disappointed if you don't
finish the same day you
start out! The RS232 level
output is what most serial
input ports expect, but
verify this step before
hooking it up. If you want
some other kind of output
level. a different chip will
have to be chosen for U3.

That about does it! Now
... let's see what we can do
with that spare parallel in­
put port ... •

H ere 's a project that
you can throw to­

gether with three chips and
that you will find useful if
you have more serial input
ports than parallel ones. It
will also solve a few soft­
ware hassles for you if
you've been feeding your
VDM or TV typewriter with
parallel bytes because pro­
grammers always seem to
expect you to do it serially.

When I found myself
with those two minor prob­
lems, I decided to build a
simple parallel -to-serial
converter to take advan­
tage of an unused serial in­
put port. The resulting
project was finished that
same evening at a cost of
about ten bucks, including
connectors, wire, solder,
and parts. I think this proj­
ect is simple and useful
enough that a lot of hob-
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from DRAKE

Will you have to t rade your gear or can you r eadily
put it on any or ill of these new ranges ?

The 1979 World Conference that
will propose new and expanded
Amateur Radio bands.

What will~ do with your present gear if we get
s ome or all of thes e ne w fr equenc ies (10 , 18,
25 MHz. and expanded 40 and 15 meters)?

• Fila I ny ' I per 10. " or can
be liNd w ith lilt top.

e Acup'. 1 '4" "'.., pipe

• All I '''' conIJlrvctioll.
• U1111z1n; .-e1alon ground

• Nl,.. ,..;1 boIll-lypettwult..-
. Co aety 10 lnltall.

• EUm' ' .. ,... d amaging
.IItel on your rotor.

e Sh lp ped pr.p ald UPS
(U.S.A.1

• Check, cash , money onler,
VI.. . Mula rCh lrll l .
$.(11.95 comple' l .

• AIIJO lull_bli lor 2"' .....1
pipe for $51.85

r
I

UDM ENTERPRISES ~ ""
P.O. Box 2037, Sandusky, Ohio 44870

The ultimate answer for el iminating the
damaging effects 01 antenna weight on
your rotor •••• it's the

"UDM THRUSTOR"

SeNllo: key Electronlce
P.O. Box 3508

SC...._ lady, NY 12303

NOW! NOW! NOW! NOW! NOW!

A specially priced , low cost WARC kit will be
available to TR-7 owners and the range crystals
are available to R- 4/T- 4X series owne r s .

If you have the Drake T R-7 system or the Drake
R- 4/T-4X series you can simply keep the m ,
program them in a few minutes time a nd join
the act ton l With this Dr ake equipment you won 't
miss a s ingle kHz of fun no matter where it is.

~~ '"

$ 255.00 P,epa'd ~~~
USA

CHECK. M.O .• MASTERCHA RGE, ViSA

DISCOUNT SCANNERS
••••••••••••• ••••••••• • • • • ••• • ••••• ••
• 'foUCI\:" •: ...... :· ..- .• •• •• •• •• •• ••••••

These thoughts of interest are provided by Drake,

" The Newsmake,s"

R. L DRAKE COMPANY I~mmlDe
540 Richard Street. MlMTlisburg, Ohio 45432 . Phone (513) 866-2421 • Telex 288-017

For a FREE Drake Full Line Catalog con tact your favori te Drake Dealer.
•••••••••••••••

.,.. 8 32BAY-COM
196 FRONT STREET

SCITUATE MA 02066
61 7-545-9700

Other Regency models a t
simila r 5avings- se nd for list

•••••••••••••••••••••
: ••Mass. res idents p lease add 5'10 tax •• :
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Lorry Nickri WJQ'G
216 Hi,hmmdow Rd.
R,i5t~(own MD 21116

Ignition Noise and 2m FM
- one ham's cure

Peace and quiet come to the 280Z.

Rece nt frustrations with
radio noise prompted

me to write this article.
After purchasing my 1976
280Z, I set about installing
a 2 meter FM transceiver.
Upon completion, it was
observed that a great deal
of noise was picked up
when the engine was run­
ning (except when receiv­
ing the strongest of local
stations). The intensity and
frequency of these noise
pulses are directly proper­
tional to engine speed.
Since resistance-type spark
plug wire has been used in
the engine compartment,
and reception on the Z's
AM·FM radio is clean,
you'd hardly expect such a
problem, especially since
FM reception has a natural
noise rejection advantage
over standard AM. Regard­
less, the noise persists!

I began by performing
some basic cures . Using
short lengths of 'h ·inch
tinned copper braid, the
engine was grounded to
the body, the tailpipe to

94

the body, and the hood to
the body. No help! Next,
the coil primary and alter­
nator were treated with fil­
ter capacitors . Again, no
help. Perhaps the noise
could still be coming in
through the de supply line
from the car's battery. The
radio was then powered by
a separate battery. This did
not help. Evidently, the
noise is radiated through
the air from ignition to ra­
dio rather than conducted
by the de line. Now a small
portable AM radio was
used as a detector to
sweep over suspected
areas such as under the
dash, front car exterior,
rear car exterior, under the
hood, etc. As suspected,
the predominant noise
source is under the hood.
When the hood is closed,
noise even leaks through
the seams where the hood
meets the fenders (and also
through the grill and out
under the engine).

At this point, I chanced
upon an article by the

spark plug engineers at GM
(AC). It compared various
techniques such as
resistance plugs, resistance
wire, inductance wire,
complete ignition shield­
ing, etc. 1 decided to use
resistance plugs in addition
to the resistance wire
already in the 260Z . In­
stallation of AC plugs
(R43XLS) reduced noise
somewhat. The combina­
tion of resistance plugs and
wire does reduce spark
slightly, and it is important
to keep plugs clean and
properly gapped and to
check the ignition wire
periodically. Otherwise,
some missing may be ex­
perienced at high RPMs.

The final episode: A
friend of mine told me
about a certain brand of in­
ductance wire stocked at a
nearby store. Information
from GM (AC) indicated
that improvement would
be slight. 1bought a model
12-72 ignition wire kit
made by C. E. Niehoff &
Co. (4925 Lawrence Ave.,

Chicago, Illinois 60630).
They don't make a set for
the Z but the 12-72, a v.a
set, can be used . Since the
coil wire is too short, a left­
over long plug wire had to
be substituted. I carefully
removed the metal clips
from the short wire, cut the
long wire about 1 VJ inches
longer than necessary, and ,
with a knife, Y. of an inch
of insulation was stripped
from each end. The center
conductor was folded back
alongside the rubber in­
sulation. The metal cl ips
were crimped on, and the
excess center conductor
was removed.

With the R43XLS plugs
and the induct ive wire,
noise has been virtually
eliminated in the 2m FM rig
(perhaps resistance plugs
are no longer necessary).
An HF rig, which is AM,
may still pick up some
noise with this modifica­
tion, but there should still
be a substantial improve­
ment. let me know how
you make out. •



lC-lI8O
2 meter FM,4+MHz
Mobile Transceiver

Measuring only 2Y4"h x 7"w x3%"d, the
bantam-sized microprocessor control head fits
easily into the dash. console or glove box of even
the most compact vehicle. Or iT those places are
already taken by the rest of your "mobile shack,"
the IC·280 head squeezes into leftover nitches
under the dash, overhead, under the seat or even
on the steering column.

The IC·280 2 meter mobile comes as one radio
to be mounted In the normal manner: but, as an
option, the diminutive front one third of the radio
detaches and mounts by its optional bracket,
while the main body tucks neatly away out of
sight Now you can mount your 2 meter radio in
pint-sized places that seemed far too cramped
before.

Imagine All The Places You
ICOM's Remotable IC·180. (l'ffii

But. don't be misled by the petite size of this
ibdlvided radio: the IC-280 is jam packed with

ltle latest state of the art engineering and conveni­
ence features. No scaled down technology here!

ICOM WEST, INC.
..... 3
13256 Northrup Way
aeeevoe, Wilsh 98005
(2061747,9020

ICOM

•
'''';' II

ADICON ...... •, ......
........ FCC .. ! U
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Features:
• Matches any entenne . coax fed or

random wire. 1.8-30 MHz.
. 300 watt output power capability.
. SWR meter.
• Antenna switch on bock panel.
• Efficie nt tapped inductor.
. 208 pi. 1QOOy. capacitors for flexible ,

reliable operation.
• Johnson binding posts. Four 50-239

connectors.

• Balun included for balanced lines .

• Made in USA.

only $69.95
New model T ·4A covers 80-10 meters.
Limited range on 80 meters (fine for use
with any antenna resonant in the 80 meter

bond ) ooly $59.95

A,... He row at your SST dealer or
order diTect···informarion on following
page. ".. 5 10

ELECTRONICS
P .OBOX 1 LAVVNOALE . CALIF
90260 ( 2 13 1 376-SB87

UlJAA lUNER DELUXE
The new SST T-4 Ultra Tuner Deluxe
matches a ny antenne -occex fed o r
random wire o n all bands (160-10
meters). Use it with your dipole, vertical,
beam, etc. It works with any transceiver.

Tune out the SWR on your antenna for
more efficient operation of your rig. One
antenna can even be used for all
bands. The SWR on roobiIe whips can
be tuned out from inside your car.

An easy-to-read M:l color meter scale
provides convenient irdcation of SWR
lor easy tuning. A back panel antenna
switch allows you to select between M:l
coax fed antennas, a random wire. or

"""" """""The SST T -4 Utra TWlel'" Deluxe is c0m-

patible with any rig-5OIid state or tube.
It's COf1'1)aCt size (!1" x 2·1/2'" x 51
makes it ideal lor mobile, p;lI'taije. or
home operation. feenees an attracti\.-e
bronze liristwd et·. "SUre and exdusiYe

SST""""
~ features, quaity, and price­
SST antetYla rwers are your best lRlIue.
1l"is is our seventh year of manJfacttrilg
cercect anterTla t1..IrleB.

-

WE ACCEPT

I_ t:i=
-f'-~

- - -t=
speak -~

MORSE
'" 8044; Keyer·O"·"'·Cllip· fl'I..n ....3). S' • .95
,, "7$ 1M, Fell II OST . MAIl '15 . ~" _ 71.1'

* 1044·3; It,Pea,Socke .,nu.!. 24.95
* 8044·4; SemHU' :. 54.95
'" 1045; Morte KtyllunHl " ·Cllip It 59.95
'" 10,45·1; IC ,PC8.FIFO,Socket',MlnuJl •. 19.95
* 1045·2; Stmt-Kit .••.•....•. . ...• 159.95
• 8046; ...s'rvtlo.eytr·D rt- ... ·Chip It ... . 49.95
'" IO..6·1;Stmj.J{it ••..•......•..... 79.95
* 80.7:"Meu~. Mem"l'·On·A.(lIip X: •• 39.95
,. 8041·1: lC.ptB.RA SKktt .,null. . 69.95

4... $1.15._ • • II
0:·430: CMOS I(e,et° (fft 7' 1ST) 124.95
1l:·440A: ta' trvttt kt yer" (... .,. 1ST) 224.95._-..... ..-.,..-.
Sy,lelll 4000 Him Compuler 4_ .... 7' 1ST) (wrilel

Curlb ElKb1I Onlces,!ftc. r::;;;;._~

, y~ I...... ' 4.",-..-31.
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help you
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~'\ <. '\ . 2 meter
CJ~~,~ . scanners

- "'"{, '. Amateur Bands
~'Q . cererarccnrncracanon

. ""''''' • mdustrv"<"- . Marine VHF
• Micro processor crystals

Send 10' for OUf latest catalog, Write Of
phone fOr more detailS.
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2400 Crystal Drive

I I Ft . Myers. Florida 33907
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O ur fam ous va lue-packed mail o rde r ca talo g
f il led wi th thou sands of A mateu r Rad io item s.
Now ready to ro ll and yours for the asking ...
Call Tu f ts today for prompt deli very of your
Amateur Rad io needs f rom our tremendous
inven to ry . l et u s show you why Tufts is the leader
in m ai l o rde r sales.

Our crew o f 100% hams, very competitive prices, and reliable modern
service facili t ies ensure your com p lete sat isfac t ion. Call toll free daily
9-9 and Saturday 9-6. 1-(800) 225-4428.

209 S Mystic Avenue
Medford MA 02155
11800)225-4428

' -(617)395-8280

RANDOM WIRE ANTENNA TUNERHA-2

only $29.95

AI band ope!"a1Dn (lflO.lO melln)
with /lfY)I ,,,00" Iet¢ d wre. 200
""'illlt 0Ufp.It power rnp.Y:Mty . ......
work with virtually iIrri trarlSCeM-r .
Jde.allor p:Jrtable or home oceretco.
Great lor ~ts and holel
rooms- sirrc>Iy run a wire inside, oct
" winOOw, or~ avaiI3bIe. EI·
frient toroid irrlJctor lor srmI size:
4-"'." x 2-\," x 3".and~m .
~--in neon tt.ne~ irdcator. SO
239co ...... lor. Attractive bronl:e M­
i5hed mdosure.

Call (213) 'S!b-5&f{} or 379-9572 to order
C.O. D., VISA or MdstET Charge

ELECTRONICS
PO B O X 1 L A W N D A L E. CJ:>.L1F.
80260 ·(2'3) 378 - 5887 .... 5 10

only $39.95

City
Models Desired:

' h,' ""~"'" k"n,~'", ,I ..,· ,,,,,, nolo '" n,"
, ft ....... , ...""",."" ' ''f 7 ""~"

01 5eI'ld to: SST Elec:t,ooics.
P.O . Box 1. UwncWe, CaIit. 'XX26O

Peese add $3 lor 51 ,,"*'9 and tw do '9 (S(> A..-.
mail~).CaIiIorm resldenlS, plw.seadd
sales tax. $I ctw-gp for COD.

Stale __ Zip
Tola! Enclosed

----,-,-----,-c-=.,.. $ .= = "'­
01 charge to: DVJSA OM.C. OC.O_D.
Card _====~ Exp, Dale===~

"'"­
Street

SST Dl· 1 K4RU DUMMY LOAD
n.., DL ·J .. a u niqU<" d ...mical <lvm""" load
Unlike mouy oil fiIIod dummy looods. it d no!

"aI<. S<-aled. ready '0.- M.ox. 1000 wallo

PEP lor IS I« SWR .... than L'U 1 Z25~
104Hz Pot1abW---<l<II." 3 ' - . . .... " . ",_. -.-

on~ $17.95 -,
$19.95

SST T -:i !>Iobile I m l'" rlanc", Tran"r"mu"r

MdtCM S2 ohm coax to
tllO' Iowo?r impedann' 0/ a
mobilll whip or wr,ica!
IZf'O"ifion SWllch wit h
Iap5 b.. ,.... " J and SO
~. 2·30 MHz. JOO
wall output 21'- Kr "
2' .~.

SST T-2 HI.TRA TIJl\'ER
Tur'II<S 001 SWR on any C(W< fed cYIll'lTliS <lIS IolIl'I as
,.. dJr"u.ft:s.Works~ onalband>(fD IOmelers)
with any lTilllSCO'iwr running up to 200 watts power
output. lod ..oo bal"n I". baldflCed bnn.
Incre;;>SeS USdble bandvN:llh of any <V'Ilenm. Tunes
out SWR on mobile whips from insde your car.

Dses efficient 1"PPl'd inWctor and speciaUy madece
pdciton; br unaI sill': 5110. )l 2"'- K 21t".~ Yl'!
~. Ne9igjl:At> Ine 10M.. AltrilCfiw bronl:e fDsh.
ed l'Ixhiure.- 50-239 (XlolX CO I«tor's In USEd lor
lTauSllliller input and coax fed antern'lS. Convenient
bindin!:I p::l6ls are provded b- '''0011 """-1' and
!J'OUnd connections.

TO ORDER:
SomcI a check 01 rttOr"-'Y order-or use your
foWtl'T Ctw-gp or VISA card COD and creds
c..vd orders i!fi'.'lIso accepled bJ phone.~
.;...e us you- c.vd runbef and expwaOOri date.
Our phone ordeo- desk isopen all most hours lor
your~e and 50 lOOt you c.Yl rake ad·
vanlage d the very kJw briore/aftET hour phone
rales.

GUARA XT EE:
AD SST products M e uncond:itDnally g.JMMlteed
lor I yeM. In addition, lhey may be f(>\umOOwi!h ·
~ IOdays lor II fi.j Mund(il5sshippir'9)~YOU au>
oot~ lor /lf1Y re.-::n

r-«.

HOR/ZONTAllY POLARIZED ANTENNA

,
!

2METERSSB
MOBILE ANTENNA

The SST HA 2 is a full hdlf wave , horizonlilily
polarized omnod'rectoonal 2 meIer eetenoe. With
the horizontal polarizahon slilrXLlord. the HA·2 is
a muSI iot" 2 meter SSB mobile . W,lh the verticall
horizonlal adapter ophon. U5e " WIth your FM
rig too'
Although the SST HA2 W<l'5 deSigned for mobile
oper"tion il will work wt'll as a fi xed or portable
"nt'mna-its sm,,11 size provides the traveling
h",m with <In an tenr\ol. that can easi ly be Pi'cked in
a briefcase.
Features:

.. MobIle. portable . or fixed opETation.

.. Horirontal Of vertical po!.an zalion WIth
opETaloml adaplET .

.. Greater th",n 3.5 MHz bandw>dlh.

.. Less lhan 1.5:1 VSWR.

.. High perform"nce-addltion,,1dal" <lv"il·
eble on request.

.. Solid cons lruc lion-built to 1...51.

l..".-dan<. "",'<1'Mng .. .o«""","""d by ......, .. '" • "'. _,~
........... """ch ..-.d , • • ,'ObI, <_"0< Tho HA 2 <om<" romplp!.
,.,," RG,>II. whoch .. n..' iIJ lod 'hr""~ 'f>< <<n' ''' 01 ''''' """"
_ _ • p\'.:/:W «>0 ' ~"" . ..-.d J'~ 24 .. <0<1 mounI. Tho HA 2
fa d ...,.,.,," au. ..., "., odoId ,_ .....,. ...,.,." ..
.._ opO"", "*' """"'* wrI"'""""'-_ """",,...
-....:h ........- ... too..-. h ........ _

only $39.95
G M-I gl.JIler mounl $5.95 VIi· I verticall
hori zonlal adapter $5.95

Y'" Rudet Service- $H page 211 99



An 8080 Repeater Control System
- part II: hardware

You're on your way.

Robert Glaser N31C
3922 A fgier$ Road
Randa/u ro"",,, MD zttss

T he co ntro l system is
built on a 19·inch rack

panel. The touchtone TM
decoder and power supply
are on the rear of the panel .
The tape loop, amplif iers.
touc htone pad . and ma in
board are on the f ront of
the panel. The main board
is a Vec to r #169P84.Q62W E
8Vl - X 17-inch board. The
circuitry is asse mbled us­
ing w ire-wrap techniques. I

re commend the Vector
battery-operated Sl it-N­
Wr ap tool. Th is permits
daisy-chaining connect io ns
and is invaluable when w ir­
ing buses. Discrete com­
ponents are mounted using
Vector T49 p ins. The parts
are so lde red on the top,
and the connections are
wire-wrapped on the bot­
tom . The board layout is
shown in Fig. 1 . The circles
in the center of the board
are LE Ds. The relays a re o n
the right side, and LEDs in
se ries with the re lay coils
are mounted adjacent to

the rel ays. The oblong ob­
jects are pri nted-circuit­
board-mount min iature
potentiometers . The left
half of the board consists
of t he mic rop rocesso r
componen ts. Since the
board is bu ilt with wire­
wrap, most sensib le layout
arrangements will wo rk,
but I present my layout to
save you from the head­
scratching I did in deciding
upon an arrangement.

Every connection to the
mai n boa rd is t hroug h stan­
da rd DIP p lugs. This pe r­
mits wire-wrappi ng to the

connectors on the board.
Each of the connectors is
16-pin (except the power
co nnector, which is 14-pin).
Fig. 3 gives the pinouts. The
dummy socket s permit t he
repeaters to be p laced on
the ai r for testing wit h no
contro l system.

Bypass c a pa ci to rs (.1
uF) are placed liberally on
the power supply lines. At
the power supply co nnec­
tor, l 00-uF capacitors are
placed on each voltage.

Circuit Description
The hardware consists of

@]",..,
•
r-;;;;-l
~

r-::J
L::...J
r-=I
L::...J

Fig. 1. Board layout.

• 1-7474
• 2-7474
• 3- 7420
• 4-7410
• 5-7408
• 6-7427
• 7-7432
If 8-7402
• 9-7400
.10-7400
011 - 7493
.12-7473
.13-7404
.14-7404
. 15-7407
.16-7407
.17-7406
1f18-555
'19-555
t20-555
1121 -555
1122-C04050
.23-7405
. 24- 7473
#25-MC14410

Fig. 2. tC list.
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Close-up of processor board. The empty socket on the le f t is for a third ROM.

two sec tions: the processor
and related circuitry. and
ci rcui try ex te rnal to the
processo r whic h a c co m­
plishes a ud io and contro l
path switching as well as
inte rfacing to the repeater.

To understa nd how the
system opera tes, examine
the path flow diagram in
Fig. 4. All of the switches
shown a re re lays in thei r
rel axed position. The re a re
two types of s igna ls: aud io
pairs, whi c h are shown as
one line on ly, a nd de con­
tro l li nes. Re lays a re used
for switching the a ud io
li nes and so me contro l
lines. Sol id-state rep lace­
ments could be made. but
the re is noth ing easie r to in­
terface th an switc hed co n­
tacts . Using re lays a lso
prevents many pro blems
due to possible idiosyn­
c rasies of audio balancing,
impedance s. a nd levels of
d ifferent repea ters. (I ad­
mit tha t it does hurt to use
the a ncient relay.) The feed
from each transmitte r co n­
trol she lf passe s through
the repeater enable rel ay
to the PTT line . The feeds
are grounded du ring IDs.
The 150 a nd 450 re lays.
when activated , positivel y
isolate the PTT lines and
preve nt the t ransmitte rs
from keying. If the LI NK
relay is closed, the two
t ra ns mi tte r fee ds a re
sho rted, ensu ring that both
transmitters a re act ivated
simul taneous ly. The aud io
pai rs are shorted togethe r
as well , placi ng the sa me
a ud io on both transmitters.
When the BLOCK rel ay is
e ne rgized. the 150 transm it
au dio is shorted out. This
re lay is act ivated to pre­
vent repea ting touchtones.

In normal operat ion, the
CRTALK rel ay is rel axed . In
th is co nd ition, t he audio
and COS lines from the
voter are pa ssed to the 150
cont ro l shelf . The COS lead
goes out to the control ci r­
cu itry and returns to the
contro l she lf. When the
CRTALK rel ay is activated,
the vote r is removed from
the system and is re placed

with the control receiver.
When the CRTAl K rel ay
fo ll ows the co nt ro l re­
ce iver COS, the end resul t

Input 1,2 (touehtone decoder):
l -digit 1
2-dig it 2
3-dig it 3
4- dig it 4
5-digi t 5
6-dig it 6
7-digi t 7
8-dig it 8
. -digit 9

10-d!git 0
ll -digit ·
12-digit /I
13- VTT (val id touch tone)
14- Ground

Power Supply:
1- Grou nd
3-Ground
5-+5
7- -5
9- + 12

11 - - 12
13- + 18
15- - 18

Phone line:
1-Tip
3-Ring

Tape:
l -Start
3-Start
5- Run
7-Run
. -Audio lo w

is that the cont rol recei ve r
is give n priority over the
two me ter inputs to the
repeater . When voltage is

11 -Audio high

Ampl il iers:
1-lDlin
2-l DI in
3- lDloul
4-lDI out
5- l DO in
6- l DO in
7- lDO out
8-lDO out
9-TT in

10- IT in
16- Ground

Out 5,6 (voter):
t -c- msa bre Rx #1
2-Disable Ax #2
3-Disable Ax /13
4-Disable Ax #4
5- Disable Ax #5
6-Disable Ax #6
7-Disable Ax #7
a- Disable Ax #8
9-Select Ax /11

10- Select Ax /12
11 - Select Ax /13
12- Selec t Rx #4
13- Selec t Ax #5
14-Select Ax #6
15-Select Ax 117
16-Select Ax 118

RPTl (de l ines):
1-150 feed
2- 440 feed
3-150 PTT

Fig. 3. Connector p inouts.

placed o n the audio gate
line to the control she lf,
any aud io presen t on the
dup lex aud io input goes to

4-440 PTT
5-Voter COS
6- Contro l rx cos:
7-Control shelf COS
a- AUSOS
9-AG (audio ga le)

10- Control Ax Pl enable
11 - 11nk (trom 440 rpt )

• 12-Disable timer
13-Force t imer
16-Grou nd

RPT2 (audio):
1- Voter aud
2-Voter aud
3-Control rx aud
4- Contro l rx aud
5-Cont ro l shel f aud
6-Control shelf aud
7-Duplex aud
8-Duplex aud
9-150 10 aud

10- 440 to aud
11 -440 transmit aud
12-440 transmi t aud
13-1 50 transmi t aud
14- 150 transmit aud
16-Ground

Dummy Socket lor RPT1 :
1-3

2- '
5-7

Dummy Socket for RPT2:
1- 5
2-6

"'"101 ~



of these modes of access to
the decoder may be pre­
clu d e d . The touchtone
gene rator injects audio at a
po int where it can dr ive
both the telephone line
and the repeater. The latter
permits hearing the pro­
cesso r d ialing users' num­
bers. It conseq uently also
d rives the decoder, whic h
is not of any particular im­
portance e xce pt that it
a llows the locally generat­
ed tones to be blocked
from repe ating . It may
seem t hat placing tones o n
the repeater while at the
same time blocking them is
a silly procedu re . How­
eve r, the end resu lt is that
yo u hear sho rt blips of
tones, pleasing to the ear.

Due to the arran gement
o f the sw itc hing paths,
level adjustments must be
made in t he following
order:

1) The aud io from t he
contro l receiver a nd the
vo te r must be equalized .
Pl ace a me ter a t the output
of the decoder amplifier.
Adjust the audio output of
the contro l receiver so that
equa l tone devia tion o n
t he two meter input and
the cont ro l input results.

2) Ad just the gain of the
touchtone amplifi er for the
required input for you r
decode r. For the decoder
specified, this is about two
volts rms.

3) Adjust the gai n of the
LDI (l D input) amplifier so
that tones arriving from the
tel ephone line are of eq ual
ampl itude with the ot her
two inpu ts at the decoder.

4) Adjust the LINE IN
control o n the control shelf
so t hat proper devia tion
re sult s w he n ta lki n g
through the repeater from
the phone line .

5) Adj ust the gain of t he
LDO (l D o utput) amplifier
to the requ ired level of
you r telep ho ne line inter­
face when tal king on two
meters.

6) Adj ust the o u tp ut
level o f the tou chtone
generator for the required
level a t the te lepho ne line.

".'"..

the party o n the te lephone
to hear the tra nsm itti ng
station . The aud io fed into
the cont ro l shelf on the
AUD lines comes out on
the duplex audio pair when
the aud io gate is not en­
abled.

W ith t he loca l/remote
switch in the local position,
the touchtone decoder is
d riven sole ly by t he on-s ite
pad. When placed in the
re mote posi t ion, the touc h­
tone a mp lifie r drives the
decoder. If CRTT (control
rece iver touc htone) is re­
laxed, the decoder is fed
from the d uplex audio pai r
or t he te lepho ne line. The
path for two me ter users is
throu gh the duplex aud io
pair, and for control oper­
a tors o n the tel ephone line
it comes from that source.
If PHCR (p ho ne contro l
relay) is activated, the two
meter input is isola ted
from t he decode r. If CRTT
is on, the cont ro l rece iver
has abso lut e com ma nd
ove r the decoder. From thi s
arrangement, it can be
seen that the hierarchy of
control access is the con­
trol receiver at the highest
prio rity , t he te lephone
next, and the two meter in­
put last. By co ntro lling the
logic driving the relays, any

,-------------'to.n

..,

.",
Fig. 5. Rela y switching.

'0> LOO'. I.

nals are present, LOR is off
and audio from the tele­
phone line goes into t he
sys te m. Durin g au t o ­
patc hes. this pla ces the
party on the tele phone on
the air. When the COS goes
low, LOR activates and the
aud io coming f rom the
duplex audio o utpu t goes
into the phone line. During
autopatches, th is permits

.'0'

--L=~======== '~ "". ... . nD

.... • n

IOD .n
~ CO,."
,~ "D"•...

"0'"
'"

TA"l -.J
~ .~.... ........'T ,~ ..~

.~
to_••",

,TU" - ..-L'" >'O.to IN

U" '0_'_
LOll"..,

'" ..-
OcOc. 0""'''

JII~
...

...
s I ..·.. " "• L .._. -~

'" :F ,§ ~I
~

: ~n

"" "" ,,

."0"[ l
".

'" .~ ",..,. .OTo.~

} SH[C''''

•.., '''0 LO U
.~

.~ ,~

•
.'U '" ...
1

,~...T. O. fA. '..,
/'100 ' ' ' 0 •

'LOC ' _

~

1,~,~ ..,
ouooo ..TI

~,- ~""n...
MU'O'

....... •'0""_

~<~~l< .u~ ".
.~<.

\ '"•
""n

-,. ~ y:/_.
-,

0' ""'''
\'00/ ;:,~

LOUt (

TOUCM rtl"'.

-- CO"

o£ooo,.

0"0 • • LI fO .

1"1) HY''''
YA A"",TOfIS

Fig. 4. System flow diagram.

the tra nsmitte r. When the
RUSO S lead is grounded,
the transmitter rem ains on
the a ir.

Next, consider the path
to the telephone line . LOR
(line direction relay) deter­
mines whether audio is be­
ing fed into the l ine o r
taken f rom it. Norma lly,
LD R follows the COS sig­
nal. When no received s ig-
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Fig. 6. Audio circuits.

Fig. 5 shows t he rel ay
and au topatch connec­
t io ns. Mmt of the lines go
to connectors defined in
Fig. 3. The PTT l ines from
the keying transistors and
the voter COS to t he con­
trol logic a re picked up in
Fig. 7. Th e TAP E relay
pul ses to activate t he tape
loo p. A sho rted pa ir is
avai lable from t he ta pe
loop whi le the tape is run­
ning and is connected at
TAPE RUN. The relay w iring
shou ld be self-explanatory.

The autopatch interface
ci rcui t ry may need to be
modified to fit a par t icu lar
coup le r. The line trans­
former iso la tes the tel e­
phone equipment from the
repeat e r ci rc ui t ry . A
suita b le t ra ns fo rmer is
made fo r the MASTR line
and is a vai la ble fro m
G e ne ra l El e ct ric (p a rt
num b e r 19 A116 736P 1).
During a n au topatch, APR
Iau to patch rel ay) is closed .
In o ur system, t he li ne cu r­
re nt is sensed at t he othe r
end, a nd the d ial tone is re­
quested. If a coup ler is in-

sta lled at the repeater site,
APR may be di rectly con­
nected to the coupler to re­
q ue st a di al tone . The
SENSE rel ay is a se nsit ive
re lay whi c h detects the d c
line cu rrent. In o ur system,
t he re is always c u rre nt
pre sent in t he line . A q u ick
measu reme nt of line cur­
re nt at the o the r e nd en­
sures the integrity o f the
line . W hen an inco ming
call is ma de, the line cu r­
ren t is reversed . The d iode
in series with the SE NSE
rel ay disti nguis hes the d if­
fe rence between an id le
cond ition a nd a n incoming
cal l. The SEN SE contacts
a re norma lly closed and
o pen when a n incoming
ca ll is made . The contac ts
remain o pen until t he line
is d isco nnected . This rel ay
is necessa ry to determine
who initiates a ca ll. If a call
is init ia ted fro m th e tele­
pho ne line, a co nt ro l ac­
cess is assu med a nd PHCR
ac t iva tes. A tele p hon e
coup le r at the repeater site
simplifies some of t he cir­
cuitry . Any co ntact pai r

whic h o pens whe n the line
is in use may be used in
p lace of t he SENSE re lay.
because suitab le gating is
pro vi ded in th e contro l
logi c to p rodu c e t he
logical equiva le nt to o ur
syste m.

The audio ci rcu its are
shown in Fig. 6. There a re
two sepa ra te oscill ators for
the 150 and 440 CW ide nti ­
fie r tone s. ICs 18 and 19 a re
si m p le 55 5 osc illato rs .
The y each have tone and
amplitude controls. Pin 4 is
the keying input; the 150
tone and 450 tone lines
come from the processo r
output ports . ICs 11, 12. 20,
a nd 21 gene ra te the
" bee p" to ne. Perhaps this
is too e labora te an arrange­
men t for such a simple
function , but it does pro­
vide a distinctive, pleasing
so und. It is best desc ribed
as the " bounce" so und in
TV Po ng ga me s. It is
not iceable, bu t not o bjec­
tionable. When the RUSOS
lead go es from low to high
(carrier rel ease), IC21, a
o ne-shot, fi res . The time

delay is adjustable and is
nominally half of a seco nd .
When the pu lse fa lls, IC12
is tr igge red, plac ing a low
o n pin 8. Thi s clea rs t he
ot he r half of IC12, putting
a hi gh on pin 13, e na bling
t he osc illato r, a nd c lea ri ng
the first ha lf of IC12. lC20
osci lla tes a nd gene rate s
the to ne . The p it ch is
va ri a ble, and a va riety of
sounds can be formed by
adj ustment . The pu lses are
counted by IC11. At t he
fall of the sixteenth pul se.
the top half of IC12 is se t.
the oscilla tor is tu rned off,
and all returns to the rest
conditio n . All of thi s
genera tes exactly sixteen
pu lses sho rtly after the car­
rier re lease. providing the
"beep" sound . The beep,
10 , and tape aud io are
summed a nd fed to t he
tr ansm itte r. While IC21 is
high , the repe ater t imeout
t imer is tri cked into be liev­
ing that the signa l is st ill
present. If t he user does
not wait fo r the " beep,"
t he n t he t imer is no t reset
be cause of the overlapp ing
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Bo ttom o f board. Reset sw itch at upper feft. M icroprocessor circuitry on left.

of the incoming signa l and
the one-shot. If a signal is
present when 1( 21 fall s,
then t he " be e p" is in­
hibited v ia IC5. 1f the beep
is di sabled, IC21 is pre­
vented from firi ng by IC10,
a nd ca rrie r rel e ase im­
mediately rese ts t he timer.
This seems like a lot of
troub le to go throug h for a
silly beeper. The sys tem
perm its a lon g C3-second)
drop del ay on the repeater
tran smitter . In no rma l
QSOs, the transmi tter stays
keyed cont inuous ly. each
participant merely wa iting
for t he beep. This saves a
lot of wear and tea r o n the
transmi tte r and amplifie r,
both of which ot he rwise
a re c o ns t a n tly bei ng
turned on and off . This is of
particul ar importance fo r
bu sy repeaters; WR3A FM
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Fig. B. Control logic func tions.
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the autopatch functio n has
been d isab led .

The CRTK flip-flop is set
whe n both in puts of IC9
are high . Pin 5 goes to the
CRCGS (cont ro l receive r
COS), so thi s can onl y be
ena bled by a s igna l present
in that receiver. Both in­
puts of lC8, wh ich feeds
the othe r input of IC9,

' "'

150 =: 150EN
450 = 450EN
TAPE = TAPE
APR = A P
cscos = COS
CATT = (CRCOS) (CAEN )
CRTAlK = (CRTK)(CRTT)

---_. --
PHCR =: PHC + 150TTEN
l OR = (COS) (PHt) + (SVTT) (PHEN) + lD
BLOCK = (VTT)(BLK + AP + RB)(PHC) (CRTK + CRTT)
LINK =: LINK + LINK FRO M 450
AG = (AP + RB) (COS) (PHC) + l D
~--

RUSOS = (AP + RB)

q uested, th e AP input is
pul sed. If t he APEN (a uto­
patch e nab le) inpu t is low,
IC9 passes the request a nd
the AP flip-fl op is se t.
Othe rwise, th e patch is not
permitted to sta rt. This
autopatc h defeat is easil y
done in softwa re, bu t this
me thod a llows visua l indi­
cat ion when at the site that

Fig. 9. M o d if ica t io ns to repeater con trol boa rd
1904 16675.

150: 150 repeater off
450: 450 repeater off
TAPE: Start tape loop
APR: AutoPatch Relay
CSCOS: Control Shelf Carrier Operated Switch input
CRTT: Cont rol Receiver Touchtone access
CRTALK: Control Receiver TALK through 150 with priority
PHCA: Phone Contro l Relay
l OR: Telephone line Direction Relay
BLOCK: Audio tone Blocking relay
LINK: linkup of 150/450 repeaters
AG: Audio Gate-audio to transmitter
RUSOS: Timed transmit input
150EN: 150 repeater enable from processor
450EN: 450 repeater enable from processor
TA PE: Tape ac tivate from processor
AP: AutoPatch f li p-f lop
COS: Car rie r Operated Switch from voter/cont rol receiver
CACOS: Control Receiver COS
CREN: control Receiver ENable
CRTK: Control Receiver Ta lk Iltp-flop
PHC: Phone Controt ttrp.t top
150TTEN: ENab le Touchtone access from 150
VTT: Valid Tou ch tone
SVTT: Slow Valid Touchtone
SSVTT: Slow Slow Valid Touchtone
PHEN: ENa ble telePHone contro l access
LD: line Direc tion from processor
BlK: Block Signal from processor
AB: Remote Base flip-flop

o perators), The CRTK(con­
tro l receiver ta lk) flip-flop
may be left in e it he r state,
but by operat ing conven­
tion is normally left low. If
it is set, any signa ls co ming
from the cont rol rece iver
will be repeated . The PHC
(phone contro l) flip-flop is
norma ll y clea r an d is se t
whe n a ca ll-in is made o n
the ph o ne line . The gating
of these flip-flops will now
be described .

The clea r inpu ts of AP
an d RB are driven from
IC6. If any of the three in­
puts to that gate go high ,
IC1 is c lea red. A KD
(knockdow n) pul se from
the proc essor will do so.
When the knock down d igit
is recei ved , the processor
pulses the KD output high.
The ma ster RESE T pul se
also clea rs the flip-flops,
se tti ng the in it ial states
correc t ly afte r power on ,
The third input co mes from
an AN D gate made up of
ICs 4 and 13. If a ll t hree in­
pu ts of IC4 go high , then
the fl ip-fl ops will be reset .
Th is inp ut prov ides for
these fu nc t ions to be kill ed
sho u ld the repe ater t ime
o ut. If e it he r fun ction is up .
pin 3 of IC7 is high. When­
ever these functions are
on, t he RUSOS le ad is
g ro u nded to ke e p t he
transmitter on the a ir. If
the RUSOS lead is low, and
the 150 PTT is high, se nsed
by pins 13 and 1 on IC4,
then the repea ter mu st be
tim ed ou t. The last inpu t to
the AN D gate is t he vo ter
COS. This o nly a llows the
AP and RB func tions to be
kill ed from a timeout if the
incomi ng sig na l is rele ased.
During a utopa tc hes, if th e
repe ater times o ut, t he par­
ty o n the tel ephone hears
the last transmission made
even after the repea ter
d rops off the ai r. At that
point, all three inputs to
IC4 are high , and the fun c­
tion is killed .

The processor pul ses t he
RB input line, setting th e
RB flip-fl op whe n a remote
base func t ion is requested.
When an autopatch is re-

logs about 13 hou rs of up­
time per day. The use rs do
lea rn to wait for t he bee p,
leaving time for breake rs;
if not, they time out.

IC24 divides the master
2-MHz clock by two, sup­
plying the req uired 1-MHz
c lock for IC25, the touc h­
tone generato r. The rows
and columns are se lec ted
by the processo r at o utp ut
port #7. The low and high
group tones a re summed
and se nt to a transistor
amplif ier.

Each of the d ig it o utputs
from the touc hto ne de­
coder has an LED wh ich
se rves the dua l pu rpose of
giv ing an indica t ion o f
what is go ing o n and pro­
vi d ing a pu ll-up for input to
the processor input ports.
The decoder outputs are
normally open and go low
whe n ac t ive. Th e VTT
(va li d touc hto ne) s igna l
must be proce ssed . IC22, a
CMOS buffer, permits high­
impedance timer resistors
to be used. Each of three
sect ions requires digits to
be hel d a ce rta in am o unt
of time before they a re
recognized . The VTT out­
put is just a debounced
output set fo r a de lay of
abo ut 50 milli seco nds. The
SVTT (slow VTT) outp ut is
ad justed for a dela y of one
sec o nd. Thi s se t s t he
amount of time the first
d ig it of 3-digit codes must
be held . The SSVTT (s low
slow VTT) output is ad­
justed for 5 seconds . This
sets the amount o f t ime re­
qu ired to en te r t he te le­
phone li sten and contro l
receiver ta lk mode s.

The c ircui t ry which per­
forms the switch ing func­
tions is shown in Fig. 7. The
outputs of thi s sect ion are
the relays and the CS COS,
RUSO S, AG , DI SABLE
TIMER, Pl , and PTT lines.
There are four state fli p­
fl ops. The AP (autopatch)
flip-flop goes high duri ng
an autopatch, a nd th e RB
(remote base) fl ip-fl op is
hi gh d uring a remo te base
o pera t ion (reve rse au to­
patch, limited to contro l
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Fig. 10. Pro cesso r and memory.

must be low as well. The #
digit and the ssvrr signals
m ust be present. There­
fore. the # mu st be held for
5 seconds while transmit­
t in g o n t he contro l fre­
q uency in o rder to enable
the eRTK mode. eRTK is
clea red by lC8. The RE SET
pu lse goes to pin 2, clea r­
ing eRTK on power-up.
Otherwi se, the two inpu ts
of 1( 5 must go high. One
input goes to the CReDS,
so it can only be killed on
the co nt ro l frequency. The
other input co mes from pin
13 of ICa, which goes high
when a one second • is
received.

The PHC flip-fl op is con­
trolled in part by IC3. If any
of the four inputs to this
gate are low. the output is
high. clamping PHC clear
through IC8. If telephone
loop curre nt is se nsed, the
PHEN (phone enable) line
is low, and neither the RB
nor AP flip-flops are se t.
then pin 6 of IC3 goes low .
If the last three co nd itions
are sa tisfied when a ca ll-in
is made on the phone line.
the transition clocks PHC

~ 106

high. p lacing the system
into the telephone control
access mode . Pin 6 of IC6 is
d riven from the five-sec­
ond # gate, so PHC can be
clea red in th is manner, per­
mitting the repeate r input
signa ls to be heard on the
phone Iine . Via pin 13 of
IC9. a one-second .. sets
PHC aga in.

The rest of the ci rcui t ry
is combina t ional. Ra ther
tha n give a detailed de­
scr iption of how each gate
operates. I have shown the
Boolean logic funct ion s in
Fig. 6. from which the cir­
cu itry can be easily under­
stood . The 150. 450, and
TAPE outputs a re direct ly
driven from the processor
outputs. APR is di rectly
driven from AP. The CS
COS is a buffered COS out­
put. The CRTT re lay is ac­
tivated if CREN (control
receiver enable) is low. and
if a signal is received in the
co ntro l receiver. Normally.
this relay follows the co n­
trol receiver . giving it
priority over anything else
for access to the touchtone
decoder. The CRTALK re-

lay fol lows the CRTT relay
if the CRTK flip-flop is se t.
PHCR is activated when
PHC goes high. If 150TTEN
(150 touchtone enable) is
high, PHCR is a lso o n. This
tota lly isol ates t he decode r
from two meter inp uts.

No rma lly, LOR foll ows
the COS. If PHC is high, it
stops fo llowing the COS.
giving the control operato r
t o t al c o nt ro l from t he
tel epho ne line . Otherwise,
whenever an incom ing sig­
nal is present. the line
direct io n gets turned
around . and tones from the
te lephone never reach the
decoder. If PHEN is low.
LOR fo llows the SVTT
signal. Th is is used to
remove c o nt ro l access
from the telephone line.
Every time an attempt is
made to send a tone down
the line in this mode, the
line is turned around. cy­
cling the relays and remov­
ing the tone from the sys­
tem. It is a clumsy but sim­
ple way to accomplish the
ta sk. The to output from
the processo r also ac­
tivates LOR. to ensure that

t he lo cally -g enerated
t o u c h to ne s produ ced
when rediali ng a number
go dow n t he te lephone
line.

When in t he block ing
m od e , BLO CK f oll o w s
VTT. To be in the bloc king
mode, the BLK signa l must
be present from the pro­
cessor, o r an autopatc h or
remote base function must
be in prog ress. The block­
ing mode is le ft fo r two
special cases: when co n­
tro lling the repeater on the
phone line or the contro l
rece iver when it is not
repeating. If these excep­
tions were not made, when
a contro l operator was ex­
ecuting fun ctions. users
talki ng on the repeater
would have their voices
blotted out every time a
tone was se nt by the con­
trol operator. This would
limit control to when the
repeater was free. The PHC
bar in the BLOCK formula
sto ps the blocking for
telephone cont ro l. and the
eRTK + CRTT bar re­
moves the bl ocking for
silent control on the ca n-
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Rear o f con rrol sys tem ra ck, showing power supply and touchtone decoder. The
amplifier sockets are also visible.

trol freq uency.

LI NK no rma lly fo llows
the output from the pro­
cesso r, but a li nk reque st
from 450 also act ivates it.

AC is ac tivated duri ng
au to petc h o r remote base
fun ctio ns when the incom­
ing signa l is released. plac­
ing the tel ephone aud io o n
the air. The LD o ut put from
the p rocesso r a lso ac t i­
vates AC so tha t t he red ial­
ing of tel ephone numbers
can be heard o n the a ir.
The RUSOS lead is ground­
ed dur ing au topatc hes and
remote base o perations .

ICs 15. 16. and 17 a re
o pen co llec to r buff e rs
used to dri ve the rel ay co ils
and exte rna l inputs. The
AC input req uire s + 10
vo lts . A PNP swi tc hing
transistor. through an LED
which drops a couple of
vo lts. accomplishe s thi s.
The PTT outputs fro m the
processor feed NPN driver
tr a ns istors to ke e p the
transmitters on the a ir d ur-

' ,.

l

ing IDs. The keying tran­
s isto rs shou ld be he fty
enough to sink the curre nt
of the PTT li nes of the pa r-

ticula r transm itte rs used.
Depending upon the re­

pea te r timer control meth­
o d s u se d . the FOR CE

TIM ER a nd DIS ABLE
TIMER inputs may o r may
no t a lready be present . Fig.
9 sho ws the necessa ry
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modif ications if a General
El e ctr ic MA$T R control
shelf is used .

7-150PTI
6-450 tone
5-45OPTI
4-AP activate
3-RB ac tivate
2-KD (Knock Down)
1-BLK

Port #20
8-150EN
7-450EN
6-APEN
5-CRTIEN
4-PHEN
3-1SOTIEN
2-CR PL
1-Beep

Port /f30
8-Tape activate
7- LD
6-Disable t imer
5- Link

Port #50: Receiver disable
Port #60: Receiver select
Port #70: Rowand column
select for toucntone generator

Fig. 12. I/O ports. Fig. 13. Power supply.

•

"

00

•

·00

showing if the interrupt
prog ram has been ex ited,
since a ft er exit the inter­
rupt is a lwa ys re-enabled.

The four high add ress
lines feed a 7442 decoder
to provide the memory and
I/O port selects . The re st of
the address bus goes d i­
rectl y to memory. An 8228
bus controller buffers the
data bus a nd produ ces the
me mory a nd Iro read a nd
write signa ls. The pull-up
resisto r on pin 23 lets the
8228 pe rfo rm the single in­
te rru pt instruct ion .

The program is sto red in
2708 1 K x 8 RO Ms. The ad­
d ressing is set by the HO,
Hl , and H2 lines . The
ROMs are selected only
dur ing a memory read op­
e ration. Three sockets a re
provided for 2708s, a nd
c urr e ntly o nly two a re
needed , lea ving room for
a n expanded p rogram. It is
simple to add up to six
more 2708s by pa ra lle ling
a ll lines a nd using the H4
throu gh H9 lines. The RAM
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18-M Hz clock and wait
s ta te be reta in e d fo r
d upl ication, fo r the simple
reason that o t he rwise the
timing loops in the pro­
gram will ha ve to be read­
justed .

The SVTT signal inte r­
rupts the processo r. There
are seve ra l reasons for us­
ing SVTT rather than VTT.
Vo ices tend to be mome n­
taril y detected as touch­
tone . Using VTT to inter­
rupt the 8080 would resu lt
in the processo r frequentl y
be ing interrupted fo r no
purp ose . Thi s is b a d ,
because when interrupted
it stops counting time a nd
in iti a te s tone b lo c k ing ,
re sult ing in unintentiona l
block ing of voices . Opera­
tionally, SVTT require s the
first digit of any code to be
hel d for a second; th is
g ives control o perators a
chance to respo nd to un­
identified stat ions attem pt­
ing to access the system.
The' NTE(interru pt e na ble)
is monitored by an LED,

the capacity of the 2708,
and in this applicat io n, o n­
ly o ne is req uired . The 271 6
is even eas ie r to program
th an the 2708. A m inimal
amou nt of RAM is re ­
quired . Two 2112s, each
256 x 4, are used, providing
256 bytes of RAM.

The m icrop rocesso r
compone nts are co ns id­
ered sepa rate ly from th e
rest of the ha rdwa re. The
integrated circuits a re not
numbered , except where
more t ha n one of a pa r­
t icular number is used
(wh ere the letter " P" is a t­
tac hed to ind ica te that the
IC be lo ngs to the proces­
sor). The processor and
memo ry schemat ic is
shown in Fig. 10. The 8224
support c hip provides the
clock signa ls to the 8080
using a n 18-MH z c rys ta l. It
also is the source of the
power-up RESET pulse .
Pushing the reset sw itch
a lso generates a RESET
pulse . The 7496 shift reg­
ister introduces one mem­
o ry wai t state . The 8080 has
plenty of speed for its re­
qui red functions, and the
2708 ROM s are cheaper in
the 650 ns variety, so a wait
sta te was added so that the
slowe r memory co uld be
used. I suggest tha t the

INPUT PORTS
Port /flO
8-SVTT
7-VTT
6- 150 COS
5-450 COS
4-dlglt 1
3-digit 2
2-digit 3
l-dig it 4

Port /f2O
a-digit 5
7- d ig it 6
6-digit7
5-digit 8
4-digit 9
3-digit 0
2-digit •
l -dlgil #

Port #30
8-PHC
7-CRCOS

OUTPUT PORTS
Port /f10
8-150 tone

The Microprocessor
There a re scores o f

microprocessor c hips on
the ma rket. Many could be
selected as the cont rolling
element in a co ntrol sys­
tem . A sing le interrupt is re­
qu ired . Barring o ther con­
s ide ratio n s , th e RC A
Cosmac would be a good
choice because it is fabri­
cated from CMOS tec hnol­
ogy, caus ing it to d raw ve ry
littl e c urre nt and to have
high no ise immun ity. The
ma jor consideration w hen
se lecting a microprocessor
chip is support. I chose the
Inte l 8080 fam ily for three
reasons: 1 a m ext remely
famili ar wi th it, I have a
supp ly of spa re c hips for
tha t fam ily, a nd I have the
needed software support.
The software support IS

most important .
There a re a number of

memory c hips whi ch can
be used. I decided to use
2708 ROMs beca use I have
a supply of them and
because they are easily
programmed . New ly con­
structed systems wou ld do
well b y u t iliz in g 27 16
ROMs. The 2716 has twice
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cons ists of two 2112 256 x 4
chips . They are se lected
du ri ng memory read o r
wr ite o perations. O n the
memory c hips, a ll p ins no t
shown are para lle led with
the o ther chips.

The input/output po rts
a re shown in Fig. 11. 741 OOs
are used for output ports
because they are inexpen­
sive. 74367s (8097) are used
for input ports and buffers.
74367 # P1 and part of # P2
are used to buffer the data

bus from the o utput ports.
The H1 th roug h H7 lines
a re used to select the port
a dd resses , w hic h corre­
spond to 10, 20, . .. hex­
adeci mal port num bers.
The input lines for 74100s
#P2 t h rough # P7 are
parall el ed with tho se lines
o n 741 00#P1 . O utpu t ports
1, 2, a nd 7 go directly to the
rest of the hardware . The
port and bit designations
are shown in Fig. 12 . Po rts
#3 through #6 go to o utpu t

con necto rs . The inp u t
ports a re as shown. Ports #1
a nd # 2 come from the
touch tone d e coder, the
VT T and SVTT condi t ioned
outputs, and the two re­
pea t e r COS Jin e s . The
decoder pl ugs into lN1 ,2.
The pins which do not con­
nect to the de coder a re lef t
o pen and wired ove r to the
RPT1 connector. Two of
t he inputs on port #3 a re
used, and the re ma ining six
may be used for ex pans ion.

The powe r supply must
provide + 5, + 12, and - 5
vo lts fo r the ci rcuitry .
Other voltages may be re­
quired for your choice of
am p lifie rs, de co der, and
pad . Up to 2 Am ps is re­
q uired for the + 5 supp ly,
and 1 Amp is sufficient fo r
the rest of the vo ltages . A
power supp ly schematic is
shown in Fig. 13 . An l M309
regulator is used for + 5,
and it works - but this is on
the close side . •

DX Fantasy
- a moment in the sun

What yo u don't know can't help yo u.

L. Foard VEJFLE
761 Gladstone Dr.
Woomtock, Ontario
Canada N 4S j TJ

I t was official: Effective
0001 GMT, all VE s could

use the CJ prefix . I re lished
what lay before me. After
yea rs of chas ing OX, for t he
first time (before the world
dis cove red that CI = VE , a
fa ct tha t wou ld hard ly im­
press anyone), I would be
the chased . Of course, I
wou ldn 't di sgu ise t his
detail ; I simply wouldn 't
advertise it .

At the appointed hour, I
ran to the rig and aimed the
beam east. " CO OX CQ OX
from CJ3 FLE ."

They were there in an in­
stant; th e band exp lod ed
with Eu ro peans clamor ing
to work me.

I imitated the be st
OXer's style I had heard
and sta rted to work them :

"G2ZZ from CJ3 Fl E. Fi ft y­
seve n."

Back came the reply:
" CJ3FLE from G2ZZ. 59,
bre ak."

" Roger; thanks fo r the
report. QSl to VE3FlE .
Q RZ OX from CJ3FlE?"

"CJ3FlE from 0 12XX."
" 0 12XX, you're 58, from

CJ3FlE."
" Q Sl. Thanks for the

contact . What's the QT-"
"c-roger. roger . Q SL to

VE3Fl E. Q RZ the G-sta­
tio n?"

And o n I went. The sta­
tions were cha ra c te rist i­
cally weak-they were no
doubt in co nfusio n a s to
where to point t hei r anten­
nas. But I was concerned
with giv ing everyone the
opportu nity to work CJ. so
I kept t he QSOs short.

O ne French sta t ion was
pounding in. " F2XX, you' re
58 from Cj3Fl E."

" Q Sl, you ' re five nine
plus . Nice signa l. What's
the QTH?"

" Thanks for the re port.
Q Sl to VDFlE. Q RZ DX
from CJ3Fl E?"

"C J3 FlE. Wh at ' s th e
QTH, o ld man? F2XX."

" O h . so rr y o ld m a n.
We're in Canada . Vf-land,"
I whi spered , and t hen
turned the amplifier back
on, "CQ OX from CJ3FlE?"

The band began to shift
and Asia came ro lling in. I
was ecstatic. It seemed as
if all of Japan were ca lling
a t o nce . What a fee ling!

As I wo rked the fAs. I
cou ld hea r the states ide
stat ion s trying to break .
One pa rticu lar stro ng W7
kept calli ng , with such a
stro ng signa l I was having
trouble hea ring the lAs
under him .

"W7XYZ from CJ3 FL E.
Fi ft y-eight ,"

" Tha nks, o ld m an ." He
came back sou nding ve ry
pleased . " Didn't thin k I
was goi ng to get thro ugh.
Beautifu l signa l here, even
though I k now you ' re

beaming nort h. You' re 5
and 9 plus . Name he re IS

Bud ."
" Th a n ks , Bud . Ni c e

signa l you rse lf. Q Sl to
VE3Fl E if yo u wa nt a card
. .. 73 for no w. Q RZ OX
from CnFlE?"

" By the way: ' it was the
W7 again , " is there an
awa rd for wo rki ng that
special Canadia n pre fix?
I' ve a lready wo rked a
d o zen of you and was
wondering if the re might
be a ce rtifica te."

I felt c rushed . " Ah, no, I
don 't think so : ' I re plied .

" O kay; 73 and thanks for
the contact ."

" 7 3. Q RZ OX from
C I3F lE? " I sai d a nd
glanced a t the clock - less
than a n ho ur had elapsed ,

I co nt inued to ca ll for
DX but over th e next ho ur
managed o nly a handf ul of
contacts . Fina lly I shut off
the rig and leaned back
and pretended the band
had folded . •
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Try a Log Periodic Antenna

- with a computerized design

Bring •on the big ones with your frequ ency-independent LPDA.

Fig. 1. Sample run .

H1T

5 1 wo... .. ~

SP"~I" .. O lIT •
a. S~U86

~ . ~lSh $

a.llO~.S

a, 9 c~~ . 1

c. n~s".
i .»Un

Til. Will> IS II. li L1 L"
ll. ... lh lS IS 7
"I ST ~, l~UnllT

~ .lS~~O~

• • ...:.1 . 1..
"l'~"~b~

~" . "hl~.... .~ ..~ ..~
... y~~ ......1 T~ ...... fl .. ~ t

".... ......y \I....H~ ~" 1,,1.1 1I .... r TI.. ....' .... ... t

"1to~ ...T n, . .. ..." b t .. ~

"r a

'"II IN P UT T". ~ "' \l tST ... P 1R..Tl .. ... f H " "' l .. ~Y IN "h l
1 l ~ .~~

~ lloPUT Tnt "I~.ST " P1 r."1 1",, ' ~.'U t " "Y I .. " k l
1 1<1•• "
bl INP UT T". t. V.·, b t " ", t u.. . ... . .. rs

"111. \/ Al,.U1 S Y"U Il l ""~s ... ~ l ..l. .. ... 1 ,, ~ ...... .
~ f u U ....,, 1 T t l .. .., .

"~ . ......y " .....u .S ..... 1.lI • ..,,1 fl, ........... .

"ltoP"r rio . .......&tFo.S,.
.. l "fH Tn . ",,",101-" .. . U.. l" . .. n

"... 1/ 5 1 .. l.o U. ,-",,>t .. . U .......1 . .. ~." .

~ V 1 T ~f l ......

".w. ~y \/ .... U.S .... y ..... ' ....1 r ......~ ...

"lOoP .. T Tn. " '-"' bl l. S..
... 1..ILl T.....""'blt k ........" I .. n,.
~ ..,1; Y.l Ut ......S... . , ........1 . ..RIo.
... y _ 1 r ; r r..U•

"' ..... .. ....1 II ....U tS .... 1"U .....r t ..../U.....1.-
~F lT Tn~ .~~~.h S,,,.
... I " P H ! hi ~,,"~T_! T..~ ' .0 . e T"L .e . ,, ~ •
l . ,, ~

'" I"P H n, . " ~" bl k ~, I l.h. I" TS

""'. 1.... ~T II I.,
.... II\1f1bV 1.1
u.. Y" U b,,"T "

"IIoue .9~n~8~

LtM~T" ""U.
~:..••'1.
~~. U • • :.
al.I.~.S

.'.~9aU

~l.nS"

u ...an
".a~"l

... YI. U I."'" ' 10 , ...TI.la..
51' ''0;.1''" O li ff
~ .S I o~

~ .~ t.loa
;; · I~li17

~ . k~"~~b

c.b~l.h ..

l.U<uT.. " .. "
~~.I "H ..
~~ , ""b ~"
~1 .oll. l"

..... ~.. ,, ~ 1

..... '~Lcl

~

...... ' ''''1 '' ''11;. "P....L ...Tuo..... ~iS l loio ,,;.. ~f<M
II iO,PUT lItl l. "~UT ~P.~"T1 . .. 'lIl" UI "'V I " "ltZ

'"~ I.PUT TtlL hl ~ .ST 1o' .~"T I "" 'R.~U t .. ~v I" lIhZ
1 U
:II I ..P UT Th . I.II..ST....T T...v '.1 ee T...u .. . .,., I, .,
.. IIIPIIT , I<. """ST,,,. , S I W< ... ,.a s c. 10 1""'" c• •IU ~ I
1 . i s

SO "'" VI/U I. .... , " SP t ' IfI' " U'Il'." \/, l"U• • "TS

"111 . I.Uo II'" U1 Tilt &11" " is ~ T ." IH flU
111. " \;fl. ,, III U. ...U<l S IS U
u.. V"U \ 1 ... 1.1 a t .. , l l. .lILIIT l. ... ~l I1 S "'" SP" " "'5

"tAu e ' Y li l wo"• • i s
IUo "T I< " . Ll I S. ..., . .. .. ' I llY>
~Y.I"" I :' a .TlUoU
......Ol~ a••• • ls.
:.. ... liS J4 a .l" l> l> ~"

~ l . l>& " " S s , 1~,"8S

~ .b a. ".. •.•,, ~••O
i.O . ~.lYl •••a. TlY
.. . lI a . . .. U
LI .... , 1 . B11 11
1" .~9I loa l .o. 9 I lo a
1.. ...... ;;0 1 ..... .. ,,~8
l a .I,""'.. l . a ll. .. U
I I . io n S. 1.lb l"S ~

1. . ..... 1. 1

~ V.. U . .... T Tu .. .." ' I .. Ul

"... ~' ...... Y ...... utS ~u Y.. V ..... 1 T.. UO.... U

"" I"PIIl Th . 1."..51 UPl ....n"~ I RU:UI .. , V I II Mh Z" .
.. I.PIIl Th . nl "" l5T " 'llIAn,, .. f RI$ UI " ' V I" 11 HZ
1 I • • as
... I "PI. 1 lI, . ' .."ST....T 1 ..1,1 ' . 1 .e 1 11 1,1 c • • 99 •
• • \0 S
... I"P I,IT Til . 1..." 5T .... t 5 1 lon .. ( . .. ~ c. 5 1 ..." .. . L19 1 I,..~
:. 1"" Y..~ .....T II S P H LI I' IoUfl &l P. II I U..illlllT 5

".. I "P~l TII ~ " Uh bH, ~ , U.... t ,.T S,.
~~ "U- "Th ~ t Til. b"~11 IS ". ~ 197' flU
~. "~"b~" ~ t U. .... l " U IS ~
... Y~U ~ .."T " "1 ST ,, 0 l l. U' UO T U" H lt 5 ""t 5P,,(I,,'~

"lIoU· .~ ~ "c" ~ ,, S I WO... . IlS

~ 110



ChrisropherJohflSon WAIZA C
71 Hope Circle
Windsor CT 0609.5

I f you must ask yourself,
"What would I want with

a log periodic dipole array
(l PDA)?" then, o bvio usly,
you are unaware of the
benefits of this amazing
antenna. The main advan­
tage o f an lPDA is that it is
f req u e nc y-ind ep e nd e nt .
The ga in, f ro nt-to-beck
ratio , swr, and other ele c­
trical characteristics re­
main fairly co nstant within
the design limits.

Unlike a parasiti c beam.
whose performance de­
teriorates as the operating
frequency is moved away
from the design freq ue nc y,
the array is not tuned to a
single wavelength. The ar­
ray has elements which are
resonant at various points
with in the pa ssband of the
ant enna . Very si m p ly
stated, at a given frequen­
cy, there is a group of
elements which are near
resonance; these act as
driven elements. The non­
resonant elements in front

of the " d rive n" el ements
act as directors, and those
behind act as reflectors.
Hence, the antenna has
m an y com bi na tio ns of
"d riven" " d irect ing" and• •
" refle cting" e le ments.

When faced with the
task of design ing an lPDA
the old-fashioned way, you
can look forward to grind­
ing out the numbers with
pencil , paper, and ca lcula­
tor. It can be very boring
a nd t im e-c onsuming. If
yo u are no t fortunate
e nough to get the results
you require o n the f irs t at­
tempt, yo u r onl y a lte r­
native is to repeat the en­
t ire t e d iou s pr o c e s s .
However, in this age o f
microcomputers, you have
o n ly to type in a few
numb er s. wa it a few
seconds, and, miraculous­
ly, out pop the element
lengths and spac ings for
your lPDA.

After exa mining the pro­
gram, the results shou ld
se e m a littl e le ss
miraculous. An antenna
ca n be designed in one of
two modes. In both modes,
you en ter the frequency
limits and two constants .

In mode o ne, the compute r
will ca lcu late the number
of el ements a nd their
lengths a nd spacings . In
mode two, you may a lso
e nte r t he num b er of
elements. The co mpute r
will then design an antenna
with these specificat ions.

This p rogram is tai lo red
to work o n a lmost any
co m p u t e r processing
BASI C which is eq u ipped
with higher math and ra­
d ian t ri g functio ns. If o p­
timized for your computer,
the program can be con­
densed co ns ide ra b ly . It
was written o n a Digital
Eq u ipm en t PDB 8 /e
minicomputer. For a ll in­
puts, yes is one, and no is
two .

To use mode one. you
mu st e nter the higher a nd
lower fr equ en c y limi ts
(lines 190-220). You mu st
al so input the two co n­
stants tau and sigma (lines
250-300). Tau must be in
the range of .8 to .99, and
sigma must be in the range
of .05 to sigma optimum
(sigma o ptimum is equal to
_258 x tau = .066). If you
answer no to line 310, the
computer will calculate

the val ues for an lPDA
with the c ha rac te rist ics
which were ente red . If you
answer yes to line 310, you
may ente r a specific
number of e lements . If
possible, the compu ter will
o pti mize the constant tau
for the highest ga in and the
sma llest a rray with the
c ha racteristic input. If no
antenna can be des igned
for the va lues encoded,
you will be bla med for
en te rin g u nacce ptable
data (li ne 590).

Afte r the co mpu ter has
sweated over the figures, it
will print o ut boom length
and num ber of e lements
(lines 730-740). You a re
then able to either accept
these and get a printout, or
reject them and change the
inputs (li nes 750-780). Just
enter the nu mber of each
item to be changed (li nes
680-700). The enti re pro­
cess will re peat itsel f, and
you will soo n be star ing a t
a new se t of data. How
ea sy ca n designi ng a n
antenna be?

All of the co mputat ions
a re perfo rmed o n lines
360-580. O n line 360, t he
cotangent of alpha is

Fig. 2. Program listing.
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E ::: sigma
T = tau
R = bandwidth active region
l = length of boom
N ::: number of elements
C ::: cotangent of alpha
o = length 01 element
P = spac ing of element
B = operating bandwidth (should be approximately equal to F)
F = upper frequency over lower frequency

Table 1. Lis t of variables.

calcu lated. line 370 com­
putes the bandwidth of the
active region . The length of
the boom is calculated on

line 360, If the number of
elements is predete rmined,
lines 490-560 will optimize
tau for any given sigma.

The loop increments tau by
.001 a t each pass a nd
checks to see if the results
are acceptab le.

The element le ngths and
spacings a re listed with
lines 61Q.86O. After listing
these items, you are al­
lowed the choice of contin­
u ing o r packing up t he
inch-thick pile of printouts
yo u a lready have and go­
ing off to begin work o n
your antenna . Now that
you have enough data to

design a thousand anten­
nas, you can choose the
o ne best suited to you r
needs.

The log period ic di pole
array is a tru ly versatile
and usefu l antenna. And,
since one is so utterly sim­
ple to design, you have no
exc use no t to type in t his
program, punch in a few
figures, and prepare for the
const ruction of yo ur per­
sonal , computer-designed
lPDA.•

New Coax Cable Designations
- watch for them

Upgraded standards since 1977.

Curl C. Drumetter W5JJ
5814 NW 58 Street
Warr A crt'S OK 73 /11

For years, ever since the
Hit le r Wa r, ra di o

amateurs have placed thei r
trust in coaxial cables bear­
ing RC- designations. For
good cause, too, as they
we re manufactured to
strict milita ry standards. As
of 15 Ma rch 1977, a new set
of standards was intro­
duced and made man­
datory . This new standard
closes some loopholes in
the fo rmer specifications .

Most manufacturers of
coaxial cab le turned ou t
products of which they
could be justifia bly proud .
Some scrim ped . Even the
best products were made
to specifications that un-
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witting ly om itted impor­
tant factors . Now, though,
all such cable made to cur­
rent re q u ir e m ents , as
spe lled out in MIL-C-17E,
wi ll ha ve ce rta in addi ­
t ional desira ble characte r­
istics.

For instance, cable ap­
proved under MIL-e-17E
will have tightly contro lled
adhesion between inne r
conducto r and d ielectric.
If you've ever had , in co ld
weather, the inner conduc­
tor contract enough to pull
back the male prod on a
type N connector, you'll
appreciate t his req u ire­
ment!

In another pa i r of
spe cifica t io ns, the outer
jacket must have dimen­
sional sta bility. It must not
shrink back from a connec­
to r, no r may it crack and

pu ll away from the shie ld
when stressed .

How do you spot the
new and desirable cables?
Loo k fo r the stamped-on
iden t if ic at ion . For wha t
used to be RG-5BCfU, fo r
instance , look fo r
Ml 7/028·RG58 . Note
ca refully that there is no
hyp hen between RG and
58.

Incidentally, I did not
find a new version of the
old stand-by, RG-B/U. It
must have been replaced
by one of the new th ree­
numeral series.

Cable marked with the
old desig na tions st ill will
be manufact ured. Be tho r­
oughly aware, though, that
it very probably will not be
of the high quality that
cha racte rized such cable
whe n it was made to

military stand ards. In fact ,
already some quite inferior
cab le is being so ld. lt looks
like the " rea l" thing; it's the
same size and of the same
exte rior appeara nce. When
rf is p iped into it, it's qui te
anot her matter. It may leak
rf like a sieve; it may have
high attenuation per unit
length; it may have " suck­
o u t" po ints. " Suck -o ut"
po ints are na rrow frequen­
cy bands at wh ich t he
ca ble displays very high at­
tenuation although passing
other frequencies with on­
ly nominal attenuation.

So, if you wa nt the best,
look fo r (and pay dearly
fo r) t he newer MIL-(-17E
series of coaxial cab les .
Keep in mind that a penny
saved on coax cost may be
a dollar lost in precious rf
dissi pation. •





The Micro Magic Pi Designer
- figure networks with a minimum of fuss

A bulletproof program.

Program listing.

I gO ~EM PI-N~O~~ DESIG~ ~OG~A~

110 REM Copyuqllt GLIl £LECTIION I C$ 1 911
120 REM G. ROELIlE J - 2 6 -11
1 3 0 IlEH
140 REI'! CHRS(l2 1 I S TO CLEAR s elltEN MiD IIOME UP CURSOR
I ~ O PR I NTCKRSlI21:PIlIIlT"PI NETWORK DESI GN"
160 I NPUT"FRE QUENC Y (MIIZ )· ; F: IFF <- 0111£ 11 160ELSEF -F " 1 £ 6
170 PRI HT : INPUT"IHPUT Z": RI
180 I NPUT"WIID Z":ll2
190 y \ _0 : I FR 2 >11 ITHE HSWAPR 1 . 112 ' YI_I
200 OO-SQIl(1l1/1l2-11
210 OO·IN'I'(OO·HH.~l/lE~

22 0 PUNT" O VALUE (lUN 'OO" I",IINPUTOS
23 00-VALIOS)
240 PI ·3 . Hl~926

2~O IFOS'"MI N"ORO-o OTHENO -o O: GOT06( Q
260 IFO<OOTIIEIl22 0
270 ~EM CALCUI.ATI OIiS
ZIO I PO- QTHEIIXl -l !: ll' G01'0 260
290 XI '"1l1 /0
l OO X2-Q 'O+I-Itl /ll
l 1 0 IP X2<_OTHEIiPRIIIT'UIIR~SOHABL£ PR08LEM" GOT01 1 0
)20 IU _SOR IItI ' R2 1X2 1
H O Xl..;) ·Rl '[III '~21X2 1

H O Xl-X lICll 'O'11
H O C I-I)21P I IX I/P
l60 C 2- 1 / 21H / X2I P
n o L -X312/PI /P
liD HEM SCHEIIATIC
3110 PIU NT
400 P~INT"O------UUUUU------o '

410 PRINT ' 1 L·TA.[l6) · l ·
42 0 PRINT ' I
4) 0 PRI NT' -.. •
44 0 PRI IiT ' --- C I ' ; T A B l l ~ l ' - - - C2'
4 ~ O PR I IiT' 1 I·
460 PR I NT' •
4 10 PIII IIT·O-· · ·····----------o·
4 1 0 I F Y1 >OTIIEIIPR I IiTII 2 ; TAB ( 1 61 R I : G01'O~OO
4 90 PIII IITR I;TAB[16fIl2
SOD I FL>-l£-6THEIIPltI IlT ·L- ·lIlT( L ' IE9 '. S I/1£l ·UH ",GQTOS2 0
HO PRI IIT·r.-"I IITCL 'I£9 +.SI"IIH"
S20 PRINT"CI " ·IIIT[ Cl ·I£12 ' .SI ·PF·
S 30 PIII IIT"C2.·I NT [ C2 ·IEI 2 ,.SI·Pf"
S 40 PRI NT
S ~ O I IIPUT"I.It01'HER 0 VA r.U£·,AS
S60 IFASCIAS I_IjlTHENI90
S l O I NPUT"IMPEOAf'C£ CHAIOG£ ' ; A$
SIO IfASCIAS I-I9THEIOI70
~'O IIIPI.IT"IJiOTIIEJI fItEO·,AS
6 00 IfASCIAS I_I9TH£ IIII1PI.IT· f·;F'IPP. _OTIIEII6 00ELSEfwf ·IE6,GQT02 00
61 0 I ~PI.IT·~E";AS ' IPASC(AS 1 -'9TH£1I160
62 0 Ella
6) 0 REM Mill 0 YIELD S AN L NETWOU
64 0 IPOwO'rHE IIPll I IIT" USE A oI IlECT CONIIECT IONI " G01'0220
6S0 Xl ooQ 'R 2
660 XI - Rl / O ' CI " 0 ' C2 - 0 'x 2- X1
610 I F YI_lTH EN) bO
610 Cl-l/2/Pl/P/XI
690 coroj rn
700 EN D

Gil Boelkr
505 Main St.
West ~nral NY 14214

H ere 's a BAS IC pro­
gram to design pi ­

networks, used for imped­
a nce matching and filt er­
ing. A feature o f the pro-

gram is that it makes a
smooth transition to the
degene rative case of
minimum Q-the l·net·
work .

When the primary tunc­
tion is to transform im­
pedanc e with minimum
loss and not to provide
fi ltering a c t ion , the
l-network is the way to go .
For a given impeda nce
ra ti o , it p rov ides the
broadest bandpass of any
resona nt network , and the
lowest loss.

If filtering action is re­
quired, such as for har­
mon ic re jection, or i( the
impedance ratio is to be
made variable through the
use of var iabl e capacitors.
a pi-network may be better .
Q may be c hose n as de­
sired and a range of im­
pedance ratios can be ac­
co mmodate d with o u t
c ha ng ing t he ind u ctor
va lue . A pi-network is
nothi ng more than back-to­
back l -networks. Since an
l -network always steps im­
pedance e ither up or down,
a pi-network can be used to
provide filtering a ction
with equal impedances at
both source and load , as
well as transformations up
or down. If the two L-net­
wo rks have equa l ratio s,

the fi rst steps impedance
down and the second one
steps it back up to the

Sample run.

READY

'"
PI NET'OIOR!t DES I GN
F REQU ENCY [ IIH111 I~O

I NPUT Z? SO
LOAD Zl 300
o YAr.U ~ (111 11 2.2) 607 11 12

O- - - - - -UUUUU- ---- -O

1 ' I--- ---
• • • Cl • • - C2

I 10-------------·_·_·0
SO 100

L - 31 Mil
c r , 42 pr
C2w 102 PP

AMOTH ER 0 \/ALUE1 YES
o VALU E [MIN 2 .23601 11 'UM

o-- - -- -uuuuu· · · _· .a

I ' 1--- -.-
--- C I •• - C 2

1 I
0------------------0

lOa ~O

L - 11 9 NH
C I - 9 PF
C2 w 0 PF

ANOTHER 0 YAr.UE? NO
I MPEDANCE CHANGE? YES

I IIPUT Z? 2S
r.OAO 11 lOaD
c VALU E Ull ll 6 .24~ 11 10

O- - - - - - UUUUU· _ · _ · ·O

I ' I--- ---
- -- C I • • - C 2

I I
0 - - - - - - - - - - - - - - - - - -0

2S 100 0
Lw 118 NN
C I - 11 PF
C2- ~2 PF

AHOTIIER 0 V"r.UE 7 so
I I'I PEO"NCE CHA NGE ? 110
A~IIEIl rIlEO? NO
MOREl NO

READ Y

~ 11 4



Write today for HAL's latest RTTY ca talog.

•
•

HAL COMMUNICATIONS CORP.
Box 36S
Urbana, Illinois 61801
217-367-7373

For OUT Overseas customers:
see HAL equipment at :

Richter & Co.; Hannover
lE e . lnterrelco : Bissone



same va lue .
In each I-network. the

transformat ion rati o in­
c re ase s with higher Q
values. For a Q of zero, the
compo ne nt values dimin­
ish to zero; thus the pro­
gram speci fies a piece of
wire as the answer to th is
problem !

When yo u give it a prob­
lem, it a lways ca lcula tes
the min imum Q required to
do the job. (Remember:
The lowest Q is the lowest

loss and the least c rit ica l in
parts va lues.) If yo u need a
higher Q fo r filtering ac­
tion, you simply enter it.
On the ot he r hand, if an
l -network is desired, just
enter "M IN" and the com­
puter will use the va lue it
a lready has , savi ng you the
troub le of re-e ntering it.

It then prints out the ci r­
cu it and gives parts va lues.
Afte rwa rds, you have a
chance to change t he fre­
quency or the impedance

rat io , or to e nter a new
prob lem before leaving the
program.

An effort was made to
" bu ll e tproof" the program
by filte ring o ut negative
values and divide-by-zero s
and by provid ing for the ac­
com modation of imped­
ance va lues without regard
to whether the first is
greater or less tha n the sec­
ond. The schematic always
labels the impedances of
each port so you don't ge t

them mixed up.
The program was written

for MilS extended BASIC
with multipl e statements
per line, plus some fun c­
t ion s s uc h as " PRINT
USING " and " SWAP" but•
these are e asily pu rged for
running it on other BASICs.

Finally , my apo logies to
t hose w ho have mu ch
memory in their system.
The st a tements are not
se pa ra ted by spaces for
those who do not! .

Bill Howard KG6JIF
74 Goldl!n Shower. NCS
FPO San Francisco CA 966)0

A Better Micoder'
- no more battery woes

Good-bye to mushy audio.

Fig. 1. After modification. It doesn't matter whether the
shield goes to p in 1 o f SW101 or to the terminal str ip, as
long as both pin 1s are tied together.
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I f yo u a re o ne o f the
man y who own a Heath

HW-20 36 sy nt hes iz ed 2
m et er ri g with the

SW101 and the blac k wire
comes off termmal 1 o f the
two-termina l strip.

3. Solder the free black
wire inside the mike to pin
5 of SW101 .

4 . Solder a 2 70-0hm
resi stor to the wire (WHT­
ORG) going to C515 o n the
vco assembly. The resi stor
shou ld be so lde red to t he
WHT-ORG wi re near the
ferr ite bead.

5. Cover the resistor and
le a d s with s p ag he t t i or
some o t he r in sulating
cove r and connec t the free
end of the resist or to the
free black wire inside the
rig. After ca refu lly check­
ing that all leads a re prop­
erly insulated , put every­
thing back togethe r and
get back on the a ir. •

but you e nd up with a
much lighter mic rophone
along with an end to those
embarra ssing moment s
when yo u hear, " Yo u r
audio so unds real low and
kinda mushy." Here's how
to do it:

1 . Open up the mic ro­
phone case and re move the
case from you r HW-2036.
l o ca t e both ends o f t he
b lack w ire in the m ike
cable (one end goes to ter­
mina l 1 o n the te rmina l
st rip inside the mike and
the other end goes to ter­
m inal 2 o n the three­
terminal strip inside the rig)
and cl ip them free.

2. Clip out the battery
c o n nec t o r ins ide the
mic rophone and remove it.
The red w ire should be
re m ove d fr o m p in 5 of

•

' co

Micoderf M, here is a way to
e li m ina t e that 9-volt
battery for good. Not on ly
is the modificat ion simple ,

UT_ noll.
"($1$1011 HIOlI

TO 1'00
01£$1$1 011

" ~DC
OIlGULU[O

H" - f O)'
TlOl· '''.L
$1."

@
o

V<;O !T0f'1



SIMAN and C.I.S.M.O.

YOU can't beat the combinationI

ST-3100MX Mobile TransceiverPSU- 5

~ ..-.

Impressive. State-of-the-art styling and design make Swan's 100 MX Mobile
Transceiver one of the most desirable units available today! This solid state,
made in America transceiver operates from 11 to 15 V DC source negative
ground. Boasts US B, LS B, CWo Semi-CW break in. Buil t -in noise blanker.
Preselector fo r tra nsmit and receive. Call us now for yo ur free insta nt quote
on this or any ot her Swan prod uct!

ALLIANCE and C.I.S.M.O.
selection and savings and qualityI

For anten nas up to 10.7 sq. ft . of wi nd load area. Mast
support bracket design permits easy centering and offe rs a
position drive no-slip opt ion. Automat ic brake act ion cushions
stops to reduce inertia stress. Unique control unit features
DUAL-SPE ED rotation with one five-position switch. SOME
SPE CS: Max wind load bending movement- -1 0,OOO Ibs.
( side-thrust overturning ) • Starting torq ue- - 400 Ibs.
• Ha rdened steel drive gears.• Bearings- -100 3/8" d iamete r

( hardened) • Meter- -D'Arsonval,
ta ut band ( back lighted ).

HD-73 HEAVY-DUTY ROTATOR
with exclusive Dual-Speed Control!

Mail's too slow--- call NOW for an instant, TOLL FREE quote!

C.I.S.M.O. 1-800-845-6183
In s.c. call 1·366·71 57
2305 Cherry Road, Rock Hi ll , S.C.
29730 (Ex it 66 -8 o ff 1-771

y" Reade' S8rvice-see JUge 211 117



Winning the QSO Name Game
- sure beats 3 x 5 cards

Put you r info on the t ip o f you r tongue.

Charles E. Thomas WA3MWM
7022 Blackhawk
Pittsburgh PA 15218

W o u ld you like to
have a fantastic

memory with everyone's
name on the tip of
your tongue (kevboardli
Whether you are running
fo r office, t ry ing to bor row
equipment, o r just want to

appear to be on the ball .
th is program will fill that
need .

The num ber of new­
comers appeari ng on the
repeater scene increases
every day. I t is extremely
difficult to remember
everyone's name. Using my
program, all you have to
do is type in the call of the
operator. The computer
supplies you with his ca ll
and his name. A sma ll

piece of inform at ion can
be included if yo u so
desire.

1 wrote th is p rogra m us­
ing SWTPe 8K BASIC to
run on my 6800-based
machine. Southwest BASIC
reserves 32 bytes for a
string variable. This would
allow 6 bytes fo r the call
and 1 byte fo r a space. This
le aves 25 spaces (bytes)
avai lab le fo r t he operato r's
name and a key word of in-

fo rmation perta ining to
that part icu lar operator. If
your memory is small, you
might consider limiting t he
length of the st ring va ri­
ables by adding DIM state­
ments.

St ring variables in
Southwest BASIC may be
named any si ngle alpha­
bet ic c haracte r or a
subsc ripted le tter . The
subsc ripts pe rmitted are 0
throug h 9 only.

10 REM ** ) X 5 CARD UPDATE **
20 RE>1 ** AMATEUR RADIO NAME DIRECTORY **

)0 PRINT "ENTER THE ANlATEUR CALL f1 j

40 INPUT C$

100 LET A$( l) = "WA3AOQ BILL"

101 IF C$ = LEFT$(U(l) ,6) PRINT U(ll

200 LET B$(l) = "K3BO MIKE"

201 IF C$ = LEFT$(B$(l) ,4) PRI NT 8$(1)

300 LET C$(l) = "K3CHO DON"

301 IF C$ = LEFT$(C$(l) ,5) PRINT C$(l )

400 LET 0$(1) = " WB 30HB PHIL"

401 IF C$ = LEFT5(0$(1) , 6) PRINT 0$(1)

500 LET E$(1) = "WA3ENU RICH"

501 IF C$ = LEFT$(E$(l) ,6) PRINT E$(l)

• • •

• • •

900 LET 1$(1) = "K3IXB JOHN"

901 IF C$ = LEFT$(I$(1I,5) PRINT 1$(1)

• • •

• • •

2500 LET Z$(1) = "WJZCO KEN"

2501 IF C$ - LEFT$(Z$(1) ,5) PRINT Z$(l)

9000 FOR 0 - 1 TO 50

9010 NEXT 0

9020 PRINT

9030 PRINT

9040 PRI NT

9050 GOTQ 30

Program listing.
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ENTER TRE AMA TEUR CALL?
Sample run. User inpu t is underlined.

READY
#RUN

ENTER TRE AMATEUR CALL ? K)IXB

K)IXB JOHN

When adapting my pro­
gram for you r own use, be
sure to keep some type of
line number organization
to avoid c o nfusion when
adding new calls to mem­
o ry. Assumi ng you are us­
ing the program for loc al 2
meter operation data, the
ca ll a rea wi ll pro ba bly be
t he same for t he ma jo rity
of the entries. There fore,
conc e nt ra te on the last
three le tte rs of the oper­
ator's c a ll. In my program,

I assigned the line numbers
as follows : 100-190 to the
calls whose la st three (or
two as the case may be) let­
ters begin with the letter A,
200-290 to those whose last
th ree lette rs begin with the
letter B, and so on t hrough
t he re st of the alphabet.
Tho se a mateu r c a lls con­
tai ned in state ment Jine s
100-1 90 wou ld be ass igned
the string va riables AS(O)
throug h AS(9) . Those in
lines 200-290 (be g inn ing

with B) would be assigned
8$(0) through 8$(9) and so
on. Line 9000 is inserted as
a slig ht de la y loo p .

"WA3MWM, WA3MWM

- t his is K31 XB c a lli ng."
Now, let 's see, w hat is

that guy's name? I know
that I have worked him be­
fore ! •

- charges up to ten at a time

.,

L. E. Harringlon W(lLM
585 S. Alron Way - t tc
Den ver CO 80231

"

be the same. I suppose you
could incorporate a pot and a
meter to make an adjusta ble­
rate charger. but be sure to
use a limiting resistor if you
do use a pot in place of R1 . I
use a 22Q-Ohm shunt across
the 300-0hm R1 for a couple
of batteries that can use a
100 mi ls charge. The trans­
former has to be " heat
stnked," too.•

c...~. .... 1 t .... .......5
10 · 10 ClLlSI

Fig. 1.

"
..

--~/'--"- --ii-~---~'7'" ~,

will use. the volta ge is 31
volts. With R1 at 300 Ohms,
the charging curren t is 45
mils exactly, when charging
anything from one to ten
cells. The transformer gets
pretty warm , but not too
warm. Everything else gets
just barely warm . If you in­
tend to charge at 100 mils,
use a larger power trans­
former - everyth ing else can

meads, but don't forget that
the maximum you can use
with the voltage regulator is
probably 35 volts. Also, when
using a voltage regulator, you
must watch I(Vin - Vout]. the
power dissi pated in the regu­
lator. With a nominal 1 Amp
regulator and the current you
will draw, there will be no
problem here.

I use a small power trans­
former rate d 25 .2 volts at .3
Amps, a silico n di ode recti­
fi er, and a 220 uF filter ca­
pacitor. Under the load you

A New Approach

To Nicad Care

Part$ List

25.2 Vat 0.3 Amp (Radio Shack 2 73-1 3861
1 Amp $ilicon rectif ie r
220 uF . 50 V IRadio Shack 272-10451
12 V at 1 Amp IRadio Shack 27&1 771)
selected t o adjun charge rate ( in the 300 n fange fo r 0.05 Al
suitable fo r charging rate des ired (opt io na ll

I s this going to be cheap?
How about $1.75 for the

two components required, be­
sides the usual transfor mer,
recti fi er, and filter capaci tor
needed fo r any charger? Is it
perfect? Connect any reason­
able number of nicad cells
(0-10) between the charging
terminals, and the current
will vary only a small fract ion
of a milliampere. The design
is so simple that I th ink my
brother-in-law could handle
iL

Fig. 1 shows the sche­
matic . The circuit and design
data are given in the National
Semiconducto r Voltage Regu­
lator Handbook , available at
Radio Shac k stores. Don 't
rush out and bu y the book
for thi s information, th ough .
Herewith I will save you
$2.25 o n the cost of building
your charger, Besi des, using
the data in the book requires
a lot more time and mea­
suring than using the cut and
try system, if you have some
idea of just what you are
do ing.

Your de supply wi ll have
to fu rnish the following: the
maximum voltage of the bank
of cells you will want to
charge and the rated voltage
of the voltage regulator you
will use pl us its dropout volt­
age. Fi gure on approxi mately
30 volts for use with 10

T1
01
C 1
VR
Rl
Ml
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ANTENNA
SYSTEMS

HIGH PERFORMANCE SUPER ex SERIES BEAMS

for the 10/15/20 meter amateur bands
USING PARALLEL-FEED, FULL SIZE INDIVIDUAL DRIVEN ELEMENTS, NOT USED BY ANY OTHER
AMATEUR ANTENNA MANUFACTURER.

3F35DX MULTI BAND BEAM
.OW' <un •

. ...<T...

OX SERIES
_,3F35DX

- - -

OX SERIES
M Q Q " 3F37DX

- ........._-.

.o w ' Cu' . ,

MULTI BAND BEAM_________ 3F37DX

.>

MODEL

BAND --.---------------------------------------------.-------------------.•-..-.---.--.­
ELEMEN TS ---------------.-------.---.---------------------------------- -- --- --------
ELEMENTS PER BAND, 10 METERS -----------------.---..------­

15 METE RS ----- --- ------- ------ ---- -----­
20 METE RS ------------------------------­

ANTENNA GAIN/FRONT·TO-BACK RATIO - ------------------ ----
MAX. POWE R INPUT (PEP) --------------- ------ --------------------------
VSWR ------------------------------------------------------------------------------ ------­
IMPE0 ANCE -.------------------------ -.- ------ ------ .--- ---- -- -- -------- ----- --- -----
MAX. ELEM ENT LENGTH ----------.-----.-----------------..-----.-.-.•-----
BOOM LENGTH ------------------------- -------------- ---- ------------ --------- -- ---
BOOM 0 IAMETER ----------------------------------------------------------- -----­
TURN ING RA 0 IUS - ------..-----.-------------------------------- ---------- --- ---
WIN0 SURFACE AREA -----------------••-.---.-.----- ...--.--..--...--...--.•
WIND RATING (AT BO MPHI -----------------------------------------------­
SU ITABLE MAST ---------------------- ---- ------ ---------- --- ---------------- -----
WE IGHT (APPROX.I --------------.------.------..---.--.---...-----.----- ..-.-
SH IPP ING WE IGHT (APPROX.I - -----------------------------------------

3F37DX 3F35DX

10/15 /20 10/15 /20
7 5
5 3
5 3
3 3

EXCELLENT
3 KW 3 KW

1.5: lOR BETTER
52 OHMS 52 OHMS
35 FEET 34 FEET
24'B" FEET 16'5" FEET
2 IN 00 2 IN 00
17.5 FEET 17.4 FEET
11.08 SQ. FT. B.29 SQ. FT.
127.1 LBS. 95 .0 LBS.
21NOO 21NOO
55 LBS. 42 LBS.
B2 LBS. 49 LBS.
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SWISS QUAD Series • PORTABLE TOWER
SQ·22

50·10
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PORTABLE TOWER -
EASY TO ERECT ANYWHERE !!

GOOD DX HUNTING

• Light Weight

• High Stabi li ty

• High Ouality
Aluminum Alloy

• 3 Sizes Available
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ANTENNA GAIN AND FRONT·TO·BACK
RATIO ARE WELL IMPROVED WHEN TWO
ELEMENTS ARE DRIVEN AT ONE TIME
WITH PHASED DIFFERENCE COMPARED
TO A SINGLE DRIVEN ELEMENT SUCH AS
A CONVENTIONAL QUAD OR YAGI. THE
SQ·22 AND SQ·10 PROVIDE THE OWNER
WITH SUCH FEATURES. SIMPLE ASSEMBLY
AND LIGHT WEIGHT.

KR·500

TET U.S.A.

KR-400KR·6OQKR·2000

425 Highland Parkway. Norman, Oklahoma 73069

enqutre ct BRODIE ELECTRONICS CO.
Tel : (405) 794-ll406 2537 Edgewood Dr., Moore, Oklahoma 73160
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On the Razor's Edge
- it CQuid happen

Hams, home-brewing, and hamburgers.

Ike Rodman Wj WYI I
PO Box 19, Station No.2
Amherst MA 0/00]

O n a country hill side
outside Oklahoma

City. George in one tree
and Jerry in another tugged
a dipole antenna up be­
tween them. Besides the
two young men in the t rees,
other signs that thi s was a
weekend cou ld be seen in
t he distance whe re , a l­
though it was 8:30 in the
mo rn ing , light t raffic
moved a long the interstate
highway-a few ca rs and a
short caravan of army­
green trucks. The day
see med to portend nothing
headier than a satisfying
hilltop QRP co ntact. The
sun would not be too
warm, and the breeze not
too cool .

The boys were class­
mates . Geo rge was
WD5XZ F, and Jerry was an
unlicensed CBer. George
wa nted to convert to rea l
radio. From the ce nte r of
the antenna, a le ngth of
coax dangled to the ground
near their bicycles. In the
basket of George's bike,
wrapped in a cloth for pro­
tection, nestled an HW-8
transceiver which he was
going to demonstrate to
Jer ry, and a pair of lante rn
batte ries to power it.
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The boys were so en­
grossed in centering the
antenna between t he trees
so no leaves wou ld touch
the wires that they d id not
notice a black limousine
leaving the road down at
the edge of the f ield and
starting up the grassy hill
trailing a wake of fla ttened
grass sweeping across the
field towards them. They
did notice when the car
stopped by thei r bicycles .
The drive r got out and
o pened a rear door. A big
ma n in a dark suit emerged
from the rear and stood by
the door.

"l e rrvt " the big man
ca lled . " Ge ra ld William
Williams?" He spoke in ex­
agge ra ted ly polite tones.
Jerry climbed down from
his tree. "Ye s?" he asked .

" Your father has been
hurt," the big man said .
" He wa nts you to come
righ t away ," George had
tied his guy rope and hur­
ried down from his tree , He
was sta nd ing by Je rry's
side. " Excuse me," George
said, " but who a re you?"

"Co me on, kid . We don't
have all day." The hissing
voi ce came from another
man inside the car.

" George!" Jerry shout­
ed. " It' s my father . He's
been hu rt. Don't s ta nd
a round as king questions.
l e t's go," He was al ready

sc rambling into the back
sea t of t he huge au to­
mob il e.

"Yo u don 't know these
men," George started to
say; then he fe lt hi mself
held firmly and pushed
toward the ca r. He began
to res ist. but then he saw
that inside the car the
small man held a pistol
aimed roughly at Jerry's
right eve. George let him­
self be shoved into t he ca r,
The big man threw hi mself
in to t he seat ne xt to
George and slammed the
massive door, The small
ma n sat on a jump seat fac­
ing Jerry. The ca r sta rted to
move.

The windows had heavy
curtains across them. A
thick shee t of glass se pa­
rated the rear seat area
fro m the front. The small
ma n re a c he d out a nd
f li ck ed anothe r c u rtai n
c losed behind the dr iver.

" like a sna ke stri king,"
Geo rge tho ught. The small
man was th in and dressed
in a t ight pla id suit that
reminded Geo rge of snake­
skin. The rea r sea t area was
now a dark , closed com­
partment. The boys co uld
not see out.

George co nside red d iv­
ing fo r the door to get
away. He looked at the
door, t hen looked again .
He looked at the other

door. The big man saw his
gla nce and smiled . The
door ha ndles and window
ha nd les had been reo
moved. The doors could
not be opened from the in­
side .

The men took off thei r
neckt ies, the n George a nd
Jerry fe lt their arms pulled
behind their backs and
t hei r wri sts tied with the
neck ties . The big man lit a
cigar, then spoke.

" Yo u m ight as we ll
re lax," he said , puffing on
his ciga r and settli ng back
into his seat. "We' re going
a long way. You're go ing so
far from anywhere there
won't be any point in trying
to escape. Har-har," he
laughed and puffed on his
c iga r. "K a rat f-hac k." he
coughed, sputtering smoke.

They drove a nd d rove.
The ride was so smooth the
boys could not te ll if they
we re goi ng slow o r fast.
The min utes flowed into a n
ho u r or two . Geo rge
wanted to see outside.

Making believe the long
ride had made him sleepy,
he slumped ove r, leaning
aga inst the bear of a man,
who obligingly moved
over. Soon George was
almost lying down on the
wide se at. He had e nough
room . He lashed out his leg
and pushed the curta in
open with his foot. Q uick ly



he sat up and looked out.
He saw open fie ld s,

fence wi re, and a tele­
phone pole slipping back­
ward . He saw these briefly,
as if he were inside a la rge
camera and the shutter has
clicked open and shut
once. A big hand threw the
curta in shut.

" Don't try anything like
that again," the big man
growled. " Yo u' ll be sorry. I
mean it."

George believed him. He
was already sorry he had
not learned more from his
glimpse outside.

Finally the ca r's smooth
motion stopped. The door
swung open. The bright sun
dazzled the boys' eyes.

The three men had a
brief conversation next to
the car. "The little one is
more trouble than he's
worth: ' the slender mafl
hissed . "Willia ms is the o ne
we want. Why don't I just
blow the othe r one away?"

The d river took time to
conside r this suggestion .
He loo ked into the car at
George, then said , " No.
Keep them both as long as
they don't mak e any trou­
ble. His old man may be
worth someth ing, too."

George fel t they were
just act ing ou t th is li ttl e
skit to scare him into a
cooperative mood. But, of
cou rse, he was not su re.

" Put them in the ba rn: '
the snake hissed to the
bear .

locked inside the barn,
the boys struggled back to
back and fina lly succeed­
ed in untying each other's
hands . Then Jerry sat down
on a bale of hay and hit it
with his fist. The bale was
firmer than he had expect­
ed. He rubbed his hand and
looked around to see what
George was doing.

George walked around
the barn, looking at every­
thing in the dim light which
sifted through the pigeon­
holes high up in all the
walls. There was a hay door
high above the loft. Slowly,
George climbed an old lad­
der, testing each rung gin-

ge rly wi th more and more
weight b e f ore f i nall y
trusting his balance to it.
He re ached the high door.
" It's nai led shut: ' he ca lled
down just loud enoug h fo r
Jerry to hea r but not loud
enough to be hea rd o ut­
side. " There are about a
hundred te n-penny nails
driven through to a couple
of two-by-twelves I can see
through the cracks . We'd
never get through that."

Jerry's head sank lower
and lower in his hands.
George kept on searching.
The pigeonholes and the
locked main door were the
only ways out. Jerry, feel ­
ing the minutes d rag by, hit
the hay bale again and
again . George came back
and re po rted on his ex­
plorations.

" No way out: ' he said,
" but I found an old door
buzzer installed in the
back by the dairy sta lls.
The wires run a ll the way
up to the rafters and the n
out the mai n door, bu t
they're no t connected to
anythi ng any mo re . The
ends just dangle by the
doo r."

" Wo nde rfu l:' Jerry sa id
sadly .

" Bu t t ha t's no t a ll "•
George sa id with a smile. " I
a lso found the se." He hel d
up an a lmost-e mpty paper
towel rol l a nd an al most­
empty a luminum foi l d is­
pe nse r, le ft over, pe r­
haps , from some picnic
wh ich had been fo rced by
ra in into the ba rn. " And I
found a damp book of
matches and put t he m in
the sunshine by the crack
of the door to dry."

" W o nd e rf u l ," Je rry
re pe ated . " I may cry."

" And there's some in­
teresting junk in that barrel
over there," George went
on, pointing.

Jerry looked up th rough
darker and darker eyes. He
did not lift his chin from his
hand. He did not answer.

" But best of all : ' Ceorge
concluded happily, " t his!"
He stepped back a nd ca re­
fully picked up, from an

o ld stone sink, o ne more
prize: a rusty o ld razor
blade.

Jerry loo ked fro m the
ra zor blade in George's
hand to George's eyes.
Jerry's expression was so
woebegone that George
had to smi le. " Here we've
been kidnapped ," Je rry
began slowly, "we're locked
in this barn without a hope
of getting out, and even if
we got out, we'd be a hun­
dred miles from anv-

h .­were ...
" If you believe them: '

George interrupted, with a
jerk of his thumb down
toward the house.

" If you believe them: '
Jerry agreed . " But right
now I do believe them.
We're stuck out here with­
out a hope, and our parents
are probably worried sick
right now because some
strange hood is calling
them dema ndi ng ranso m
for us, and you're gathe ring
junk. If you're wondering
why your enthusiasm de­
p resses me, it' s because I
don 't believe you' re play­
ing with a full deck ."

" Wa it : ' George sa id .
" Th is ma y no t be jus t
o rdina ry junk. This may
be . . . well , I have heard
you can use these o ld blue
stee l razor blades for a
de tector in a crysta l se t in­
stead of a crystal. It re­
q uires de licate adjustment
of the eat's whis ke r, but
they say it can be done,
and I be lieve it. Afte r a ll ,
any imperfect connect ion
may rect ify rf. That's why
some people can hear lo­
cal broadcast stations in
thei r rai n gutters or in their
bedsprings ."

" So t" Jerry asked .
" So:' George said, point­

ing proudly to his little col­
lection, " t his junk might
turn out to be radio junk."

Jerry groaned. "Ceo rge.
you have lost your mind: '
he stated judiciously .
" Ham radio is all you can
think about. " He sagged
forward a nd cradled his
chin in his palms.

" Easy, buddy: ' George

sa id. " Th is rad io junk
might give us an idea of
where we are."

" Yo u ha ve a plan?" Jerry
asked . He tried to sound
sa rcastic, but he cou ldn't
he lp letting a li ttle op­
timism creep into his voice.

"Ye s, a plan-sort of: '
George went on. " If w.e
know whe re we a re, we
might know what di rection
to go in if we get a chance.
And besides, we don't have
anything else to do right
now."

" So what do we do?"
Jerry no longer looked de­
pressed.

"We ll, we see if we can
make a OF set, and .. . "

"on" Jerry asked .
.. 0 i re c t ion-f ind in g;"

George answered. "A d ...
rection-fi nding set is a
rad io receiver with a direc­
tional anten na . If we can
hear sta tions in known lo­
cat ions, we might be able
to locate ourselves in refer­
e nce to them. We can try
to ma ke a crysta l set out of
t he stuff we have; the n we
might be able to use it as a
OF set by making a loop
ante nna o ut of the wire
from t he buzzer."

"Wow," Jerry sa id . Then
he shook his head and hit
the hay bal e agai n. "A nd
we do all this:' he said,
"with a p iece of alumin um
fo il, a few paper towe ls,
and an old razo r blade ?"

" Ye s," sa id Geo rge .
"And the bell wire from the
door buzzer, this o ld jar
lid , and a few more parts .
We'll bui ld it o n the
counter of this sink."

" O h. no: ' Jerry groa ned .
" I re me m ber what we
needed when we made the
crysta l set at home: a vari­
able capacitor and a coil,
earphones, not to mention
a crystal and holder, and
an antenna and a ground
system."

" Yo u' re right," George
said. " But if we can use this
razor b lade as a detector,
mak ing the earphone will
probably be the trickiest
part. The rest should n't be
too difficu lt. We'll make
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the coil variable instead of
the capacitor. We can use
the wire that runs through
the rafte rs to the old buz­
zer for our antenna, and
this co ld water pipe will be
our ground."

" O kay," Jerry agreed.
"We might as we ll try it."

" Good . Do you have any
too ls with you? I left all
mine back with our bikes."

" I just have my pocket­
knife," Jerry said .

"Good. That shou ld le t
us get to work. "

"What shou ld I do? "
"We ll, to start the ear­

phone, we'll need to find a
couple of nails. And we' ll
need something to hold the
razor blade steady."

" G o o d. What Siz e
nails?"

" Two-pe nny finishing
would probably be good,"
George sa id. " I' m just
guessing. We' ll be happy
with anything you can find
that isn't too big or too
rusty ."

"Grea t," Jerry said hap"
pily, because he didn't
know a two-penny fini shing
from a two-bi t sta rting,
whatever that might be.
While Jerry se a rc he d,
George stripped bell wire
off the door buzzer mag­
nets and wound it around
the cardboard tube from
the a luminum foil pack­
age. Using the pocketknife,
he made slits in the tube to
hold the wire. Then he
stripped insulation from a
path down the coil where
the slide r would co ntac t
the windings.

" How do we know how
lo ng to make the coil!"
Jerry asked.

" We don't. We' ll just
have to make it as long as
we can, and we' ll make as
muc h capacitor as we have
fo il and towel. Then we'll
just hope fo r the best,"
George confided.

"O h. I see," Jerry said .
He was beginning to sound
discouraged again . " Here's
a couple of shiny nails," he
went on. "And I found
this." It was an o ld coffee
can with a plastic cap.
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"What's inside it?"
" It seems to be white

flour, and the cap seems to
have kept it fresh and dry .
Should we throw out the
flour and keep the can in
case it might come in
handy?"

" Yo u seem to be getting
into the spirit of scroung­
ing," Geo rge said. " Yeah,
you ca n if you want, but I
don 't really think we 'l l
have any use for it."

Jerry began to tip the
can to pour the flour into
the barrel, then he stopped.
"We can use this ," he said
smiling, almost beaming
for the first time since he
had clambered into the
limousine. " I' ll te ll you
about it la te r. What's next
for the radio?" He soo n
found a large antique, and
now rusty, C-c1amp to hold
the razor b lade, then
asked , " What next?"

" Let's see. You make the
capacitor," Geo rge sa id.
"Tea r the a luminum foil in
two and make a double
sandwich with three paper
towel s. Put the sa ndwich
flat on the sink counter and
weigh it down with that big
boa rd over there. Scrape
some insulation from the
ends of some lengths of
be ll wire and make a lead
from each plate. Scrape
back six inches or more
and we' ll hope the pressure
of the sandwich is enough
to make contact. I'll try to
make an e arphone by
pounding these nail s a lit­
tle way into a piece of
wood and winding lots of
bel l wire around them .
Later, we'll place the jar lid
over the nails and hope
there's enough energy in
the coils to make the lid
vibrate sound waves we
can hear."

Whi le they worked, Jerry
said, " Did you know flour
ca n be exp losive? 1f it's
dispersed in air, there's so
much su rface area that it
can exp lode. My science
teache r demonstrated that
last year. He put so me
flou r in the end of a rubber
tube and a lighted candle

under an inverted coffee
can. Then he blew into the
other end of the tube,
blowing the flour around in
the ca n. There was a loud
boom, and the can flew in
the ai r."

" H u h," Ge orge an­
swered.

" And there's a stub of a
ca nd le in the trash ca n and
a garden hose in the loft. "

"Hrnm ." Geo rge sa id.
They made thei r plans.

Later, the boys were
ready to test wh at was
perhaps the largest, ro ugh­
est-looking crystal-l e ss
crystal se t in the world. The
homemade capac itor lay
under its board. Wires ran
from it to either end of the
coil on the ca rdboard tube .
Antenna wire d ropped
from the rafters and con­
nected to one end of the
tuner, the other end of
wh ich was co nnec ted to
the co ld water pipe. From
the antenna e nd, another
wire ran to the ant iq ue
C-c1 amp Je rry had fo und ,
whi ch he ld the razor blade
upright . Al l electri cal con­
necti on s con si sted o f
about a foot of sc raped
bell wire wound around
and around th e d esired
point. The eat's whi sker
touching the blade was a
piece of bell wire anchored
unde r a rock for stability.
From there a wire d isap­
pea red und er th e jar lid,
the diaph ragm of the ear­
phone. Another wire crept
from under the lid to the
co ld water pipe .

" We ll," George sa id.
" T h a t' s our amazing
crysta l set."

" The amazing thing wi ll
be if it wo rks ," Je rr y
responded. He leaned over
so his ear was ove r the jar
lid . George moved the
slide r up and down the coil
and looked questioning ly
at Jerry .

" Nothing," Jerry sa id.
George moved the eat's

whisker to another pa rt of
the blade, then moved the
slider again .

" No t h ing," Jerry re ­
peated. "O h, why did we

waste time with thi s thing
anyway? Just look at it," he
sa id in disgust. He reached
out and , before George
cou ld stop him, slammed
hi s fi st down on the
ca pac ito r sa ndwich. Both
boys heard a tiny tinny
clink in the earphone .

Jerry bent over the ea r­
phone again and moved
the slide r along the coil.
"The re's some thing here,"
he said, " but I can' t hear it
well en ough to under­
stand."

" I was afraid of tha t,"
George said. He began to
pace; the orbit of his pac­
ing widened. Then his eye
fell o n an old oatmeal box
in the trash barrel. " Hold
this over the lid," he told
Jerry.

Jerry then lowered his
ear to the open mouth of
the box. " That's it," he sa id
happily, careful to keep his
voice low. "lt's a radio. It
works. There's music."

"G rea t. l e t me li sten,"
Geo rge sa id. "Supe r!" he
announ ced in his most
judi ci ou s to nes. " It's
stro nge r than I dared to
hope-which means you
ca n just about hear it."
While holding the oatmeal
box earpho ne, he moved
the s lide r. " The re's a nothe r
s ta t io n," h e sa id. He
moved the slider up a nd
down the c o il s lo w ly.
" That's it " he sa id "two, ,
sta t ions, both fa irl y st ro ng.

The boys shook hands
triumphantly. Then Jerry
le an ed back over the oa t­
meal box. He listen ed in
s ile nce a whil e, then said,
" He re, thi s is it. They're go­
ing to identify." He leaned
close to the mouth of th e
box and held his brea t h so
as not to miss the an­
nounc em en t. " Hey, it ' s
KTOK !" he reported .

" KTOK?" Geo rge echoed.
" That's O kla ho ma City.
That's hom e!"

Jerry sta rted to shout,
but then ca ught himself so
quickly it would ha ve
so unded like little more



than a sneeze to anyone
outside . He tu ned down to
the ot her sta tion and lis­
tened . He started humming
with t he music. "Wa it," he
sa id. " It's ove r now. The
OJ's ta lking. Wait. It's . . .
yes. This is KNOR."

" KNO R - No r m a n!"
George said. "That's a good
sign. We ca n't be far from
home. KNOR is at 1240,
and KTOK is about one
megahertz . r guess ou r
radio o nly tunes t he high
end of the broadcast band .
let's make our OF loop."

They pu lled all t he st iff
wire dow n from t he rafters
and wound it in a big loop,
ty ing the loop to a board
they cou ld use for a han­
d le. " Now let's see if we
can hear anything at a ll,"
George said. He stood w ith
the loop in front of him.
" Do you hear a nything
now?"

Jer ry, bent ove r t he ear­
phone, answered , " Not h­
ing. Nothing at all."

Geo rge turned s lowly,
hold ing the loop in fro nt of
him . " No thing, not hing,"
Jerry sa id.

"Tune it agai n," George
suggested. "The diffe re nt
antenna could ma ke a dif ­
feren ce in the tu ning. "

Jerry moved the slide r
a ll the way down t he
co il, then slowly all t he way
back up. He tried t he
who le range of the co il
again . "Nothing ," he sa id.
The boys looked at eac h
ot he r fo r a long min ute
wh ile ne ither thoug ht of
anything to try o r say. Then
Jerry, perking up some­
what, sa id he wou ld try o ne
mo re t ime. He he ld his
breath, and slow ly slid t he
s lid e r down t he coi l.
" Not hi ng," he sa id. " No .
Wait ! The re is ... so me­
thing . . . here, you'd better
liste n to t his."

Je rry took the an tenna
from George, who pu t his
ear to t he oatmea l box. He
heard a rhythm ic hissing.
He realized why Je rry had
wan ted hi m to listen. When
his ear adjusted to t he
strange hiss, he co uld copy

CW strong and clear: "O l Z
O LZ OLZ DE W5RB QN I
K."

"Well, I'll be," he sa id.
"We can tu ne the 80 meter
band. That's Gil calling the
Oklahoma Traffic Net. "

Jerry took a step toward
George. The signal George
was aga in copying became
weaker. " No," George sa id.
" Turn t he other way. That's
it. Mo re . More . No, now it's
getting weake r aga in .
That's right, back th is way
a litt le . Right. Right t here, I
guess. He's due west of us."

"Wow," Jerry said . " Do
yo u know this guy Gil?"

" I've contacted him on
the net. I know he has a
farm so mewhe re south of
the ci ty . His signa l is really
strong. We can't be very fa r
fro m him."

"O kay," Je rry said, his
voice quavering with ea­
gerness and apprehension.
" Le t's get o n w ith the p lan.
Step two."

" HEY! SNAKE! BEAR!
D RIVER' COME QUICK!
HEY, YOU THUGS, ON
THE DOUBLE!" The boys
ye lled at the tops of their
lu ngs, then they subsided
and hid behind a wall of
hay ba les.

Soon they heard t he
crossbar movi ng on t he
ma in door, the n the door
opened a little-just a lit­
tle . Not h ing e lse hap­
pened. The boys watched
t he door. Je rry hel d one
end of a wate r hose . The
hose lay across t he f loor
under t he hay and ran
unde r a div iding wa ll and
into the sta lls at the rear of
the barn.

Into t he strip of light at
t he door, f irst Snake's head
appeared, then , ove r his,
Bea r's . T hey loo ked
around, d id not see t he
boys, and the n loo ked at
each other. George nudged
Jerry to indi ca te " Now."
Je rry b lew into the hose .

BOOM!
From the back of the

barn, a sma ll exp los ion
roared . The me n at t he
door loo ked at each othe r,
the n ran past t he boys,

a ro u nd th e pa rtit io n.
George a nd Jerry bu rst
from be hind the hay and
sp ri nted for the doo r. O ut­
side, they pus hed t he door
shu t and lock ed it wit h t he
four-by-fou r crossba r.

"The d rive r," Jerry sa id.
" Sho uld we do step t hree?"

George hesitated a mo­
ment be fore a nswe ring .
"Guess we'd bette r " he,
sa id . They ran to the
limo usine and opened both
re ar d oors and t he d river's
window. George reac hed in
and started blowing the
horn while Je rry hid behind
the car. He b lew it again
and aga in. The d river came
out of t he house and saw
Geo rge .

" Hey, w ha t are yo u do­
ing out here?" t he d river
shou ted a nd sta rted to
sprint to George. As he ran,
he looked up at the ba rn
and back at George, who
turned del iberate ly and sat
in t he rear seat of the ca r.
The dri ver reached t he ca r
and d ived in after George .
In a nothe r moment he
woul d ha ve g rabbed
George, but Jerry came o ut
from behi nd t he car and hur­
ried a round behind the
man.

" H e y, yo u! " Jerr y
shouted. The d rive r hes i­
tated for just t he necessa ry
moment. George got away.

The d rive r looked back
at Je rry. " Hi there," Jerry
sa id and s lam med the
d o or . The dr ive r's face
seemed to show in this mo­
ment t hat he understood
what was hap pe ning but
knew he co u ld n' t re a ct
q uickl y eno ugh to stop it
from happen ing . George
slam med t he o ther door.
The driver was tra pped in
the re ar of the ca r w it h no
insid e d oo r ha nd les.

The boys started runnin g
west up a long s lope as
ha rd as t hey could go.
Beh ind t he m they heard
pisto l shots from the barn.
"They may be ab le to shoot
t hei r w ay o ut," George
said. " Let's give it a ll we've
got." Jerry, not wasting his
energy ta lking, was pass ing

George.
Cresting t he hill, looking

into a va lley und er t he set­
ting su n, t he boys saw a ta ll
tower with a large beam
anten na on to p. The house
be low the tower was strung
with va rious wire anten nas .
The two boys ra n about
200 ya rds from t he crest of
the hill to t he door of the
house . They knocked on
t he door, then banged on
it.

The door opened . A th in
ma n with grey ha ir and
friendly eyes stood in the
doorway.

"You're Gil W5RB, right?"
George gasped, between
gu lping air. " I'm George
WD5XZF. We were kid­
napped and we escaped.
Please let us in."

Gil stepped o ut of the
way. Breat hless, t he boys
ra n in , a nd , wh ile Gil
closed a nd locked t he
d oor, rel axed fo r a momen t
in t he luxu ri ance of re­
peated deep b reaths .

"It's good to meet you ,"
Gi l sai d , and s hook
George's hand . George in­
t rodu ced Jerry wh ile Gil
picked up the telep ho ne,
and Je rry a lso felt t he firm
handshake .

"Uh-oh." Gil said look-, ,
ing at t he te lephone rece iv­
e r in his ha nd . He jiggled
the crad le up a nd down,
listened aga in, then low­
ered the receiver to its
crad le.

" The phone just went
dead , boys," he said, hi s
face serious. "That mea ns
you r friends are out t he re ."

"And t hey have guns,"
Je rry sa id.

" Pisto ls," George said .
"50 I guess we're just sit­

tin g d ucks," Je rry said sad­
ly. " They can pus h t heir
way in here and .. . "

" I doubt if they'll rush us
r ig ht away," Gil sa id.
" They probab ly expect a
farme r to be armed. They'll
fee l the situation out fo r a
while. And we have an­
other ca rd to p lay." He
turned toward t he rea r of
t he house .

The boys fo llowed into a
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back room full of radio
equipment: cabinets and
ra ck s of meters, dial s,
knobs, and switc hes. " Uh­
oh," Jerry sa id . "Yo ur clock
has stopped."

"They found the main
power switc h in the barn,"
Gil said. " But I wasn't go­
ing to use the big rig
anyway." He picked up a
s m a l l ha ndi e -t alki e ,
pressed the button, and
ta lked into the grill.

" K5VJO, this is W5RB."
After a minu te's pau se,

the answer came loud from
the grill on the little instru­
men t. "W5RB from K5VJO .
It took me a while to get
back to the jeep, G il.
Wh at' s up ?"

" Jeep?" Jerry asked.

" Jeep," G il a ff irme d
with a smile, then pushed
the mike bu tton . " AI, this is
a Ma yday. Repe at, May­
day. Two yo ung men we re
kid napped thi s morning
and tak en to the aban­
doned fa rm next to me.

They escaped to my ho use.
The kidnappe rs are outs ide
right now, a rme d with
pistol s."

"O kay, Gil," the voice
from the radio said. " We' ll
take care of it. Hang loose,
now."

"Thanks, AI," Gil said .
He turned to the boys . " I
heard Al o n the air earlier
today. He's on weekend
drill with the National
Gua rd around Edmond ."

" I'd feel a lot better
if .. . " Jerry began.

" l e t' s try no t to worry,"
Gil sa id . " I think we've
done all we ca n for now.
Would you boys like some­
thing to eat?" He carried
hi s handle-talkie into the
kitchen, and of course the
boys followed .

" Yo u talked to Edmond
with that littl e thing?" Jerry
asked .

"That's right," Gil sa id.
"Our club has a repeater
up on the cha nnel 9 tower.
We're just o ne of hundreds
of repeater clubs around

the co untry. The repeater
picks up our hand ie-talkie
and automobile-m obile
transmissions and retrens­
mits them from its hi gh,
cent ra l location, covering
the whole metropolitan
area . I heard AI say he was
going to monitor the re­
peater during his Gua rd
drill. He's Emergency Coor­
dinator with the Air Cava l­
ry unit. "

Gil put a big frying pan
on the stove and took some
hamburger patties from
the refrigerator. Soon the
patties were sizzling in the
pan and the boys were
spre ad ing cats up, mayon­
naise, and mustard careful­
ly to the edges of their
s lice d hamburger buns.
They were pouring three
glasses of milk when the
house began to shake in a
vio le nt flapping thunder.
They ran to the window,
cautiou sly p arted the
drapes, and looked out­
side . Five giant arm y-green
helicopters circl ed and

swooped toward the house
from five different di rec­
tions. As the boys watched,
the kidnappers ran out of
the barn toward the limou­
sine. One c ho pper landed
in a terrible cloud of dust
ne xt t o the c a r. Four
Guardsmen, dressed in fa­
tigue uniforms and combat
boots and armed w it h M·14
rifle s , jumped t o the
ground and faced the kid­
nappers, who sto p ped,
looked astounded, shook
th eir heads in d is be lief,
a nd then threw their pistol s
to the ground and raised
their hands.

The ground fell away
dizz yingl y. The boys felt
their in s id e s pre s sin g
down . The ea rt h below
t ipped and rotated. It was
their first ride in a choppe r.
In all the excitemen t they
had forgotten their ham­
burgers. They were eager
to get back to their hillside,
back to their bicycl es, and
then to get home to sup­
pe r. •
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NEW MFJ·940 VERSA TUNER II
For $69.95 you can match any coax line or random wire from 1.8 to
30 MHz. Up to 300 watts RF OUTPUT. Built-in SWR, dual range waU­
~ Six position antenna switch. Efficient airwound inductor.
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When you buy MFJ
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Witt! 1M HEW MFJ.t40 Yrru Tunrr I you can
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wile conflAuously lrom 1.8 to 30 MHz.

Up to 300 wanl RF power OUTPUT. Works
with all solid state (like Atlas) and tube nqs.

Tune lui SWR on yOOl dipole, Inverted vee.
random wire, vertical, mobtle WhIP, beam. quad,
any coax led or rarldom wue antenna.

Oprratr aD banlll With jusf one antenna.
klcl'l!lIr banllwidth III ,our mOOiIe wllip by um.

ing out SWR Irom inside yOUf car.

A SWR and lIual rangr wanmrfrr (300 and 30
watts lult scale) lets you measure RF power out·
put lor simplified tuning.

SiJ position anfrnna swilch on rear lets you
select 2 coax lines direct or ltvu tuner, random
wire, and tuner bypass lor dummy load.

A nrw rflicirnt JirwOllnd inductor (12 positions)
gives you less losses than a tapped torOid tor
more watts out.

Compact sill! 8l2x6 inchrl lits easily in small
corner of sui tcase lor easy traveling.

SG-239 cou connectOl1 lor transmitter and
coax ted antennas. Binding post lor random wirr ,
ground. 208 pi, 1000 volt capaci tors.
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hr" l ingle UM i$ trltrd lor performance and

IRSPected lor Quality. Solid American construction.
Quali ty components.
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wi th a ~ng~ antenna. Tune out SWR on your
motJile whip lrorn jnsjde yoyr car

Efficient alrwound Inductor gives more watts
out than tapped toroid. 50·239 coax connectors
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tram a Window. EnfOY ham radiO on a camping or
backpack trip with a wife lIvown oYeI a tree. Pre-
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73 Magazine Staff

Tips for YOM Users
- current topics

Put some meaning into your measurements.

•-=- 10 V 2.

Fig. 1.(a) Simple resistor ci r­
cuit and (b) represen tation
of other circuit resistances
that should be considered
when measuring curren t
flo w.

M ost amateurs, when
they learn about test

instruments, partic u la rly
m ul ti meters, u nde rstand
tha t such instruments must
not be used in such a man­
ner that they " load" the
ci rcu it be ing tes ted. Other­
wise, readings w ill be ob­
ta ined w hich do not t ruly
ind icate the parameter one
is t ry ing to measure. In the
case of mu ltimeters when

Since t his ce rtai nly
checks out close ly enough,
let 's consider t he other
point to be ca refu l of in
maki ng cu rre nt measure­
men ts-how the the rela­
t ionship of the resistance
of t he meter bei ng used to
measure cu rrent f low in
compar ison to the other
resi stances in the ci rcu it
c hanges the ope rating
vo ltage ac ross the ci rcuit.
Remember that the circu it
was represe nted by a
2,OOO-O hm resisto r. In
rea lity, of cou rse, many ci r-

ternal resistance of the
meter. These are represent­
ed by the O.2S-0hm and
S-Ohm resisto rs, respec­
tive ly. If we had just the
elements of Fig. 'l la), a
S.D-mi l liampe re c u rrent
wou ld f low. W ith the add­
ed resistances of Fig. 1(b),
one ca n easily enough
ca lculate, using O hm's
l aw , that 4 .99 mi l li­
amperes fl ows in the c ir­
cu it.

There are two po ints to
watch in making curre nt
measurem ents. One is t he
rel ationship of the resis­
tance of the meter bei ng
used to meas ure current in
com parison to the other
resistances in a given ci r­
cu it as f ar as it affects the
cu rrent read ing. For in­
stance, in Fig. 1, we have a
ci rc uit represen ted by the
2,OOO-Ohm resistance pow­
ered by a 1O-vol t battery,
and want to measure t he
current flow.

w ith the w idespread use of
low-voltage, high-curr en t
ci rcui ts. due to the use of
solid-state dev ices, it can
ta ke on considerab le srg­
nif icance.

If w e insert a m illi ­
ampere meter in the ci r­
c u it, as show n in Fig .
1(b), two other resistances
actually have to be taken
in to account. O ne is the in­
te rna l resistance of the bat­
tery, and the other is the in-

(AJ ~

Fig. 2. Two methods of
using shunt resistors for
measuring current.

measur ing vo l tage, the
O hms/vo lt rati ng of t he
multimeter can be used to
determine the loadi ng ef­
fect the mult imeter w il l
have on a ci rcu it when the
meter is used on any given
vo ltage range.

However, a po int that is
often neglected when us­
ing mu l t im e t er s is to
evaluate w hat effect the
meter is hav ing on a c ircui t
w hen measur ing curre nt.
Thi s poin t was not st ressed
w hen ma ny o ld-t i me rs
learn ed rad io, but today,

"
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Fig. 3. Typical sc hema tic o f moderately-priced ($15-35) multimeter. No te the arrangement
o f the resistors for the current ranges on the right side.
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trying to trouble shoot
equipment, e va lua te what
sort of batteries to use for a
circuit, c heck the power
dis sipation of a low­
voltage c irc uit, etc.

The forego ing ta bu la­
tion also indicates how o ne
ca n overco me the situa­
t ion . Namel y, by measur­
ing c u rre nt on a ra nge
which produces minimum
meter deflection so as to
reduce the voltage drop in
the mul timeter. O f course,
one sac rif ices accu racy of
me asurement in thi s man­
ner, but that is the com­
prom ise required w ith
modera tely-priced mul ti­
meters. It would be a good
idea to c heck the actual
voltage drops o n the c ur­
rent ranges o n a multi­
meter using anot he r instru­
ment and affix a sma ll
label to the multi me ter giv­
ing the va l ue s . Wh o
knows ? Ma ybe so med ay
even the manufacturers
will do this along with the
Ohms/volt fi gures the y
seem more eage r to adve r­
t ise. •

meter terminal s for full ­
sca le deflection on any of
the milliampere ranges, the
message should be getting
c lea re r. Up to % volt lo st
across the meter terminals
ca n be ve ry s ign if ica nt
when trying to measure the
c u rre nt drawn by so me
low-voltage battery-oper­
a ted circuit or so me high­
c u rre nt IC ci rcu it. The %
vo lt represents 17% of the
su pply vo ltage fo r a 3-volt
c irc u it and 11 % for a
4.5-volt circuit. But one
ca nno t relate these per­
ce ntages directly to the er­
ror in the current being
measured. As was men­
tioned before , c irc u it
loading is often not linear.
So a sma ll increase in the
actual voltage across a cir­
cuit may increase the c u r­
rent drawn from a supply
by a significant amount.
Therefore, the real error
in current measurement
might be se ve ra l times
greater than the basic
percentage error might in­
di cate . This c a n have
significant effects when

Range Current Y. Drop Current Y. Drop
SOA 10A .025 SOA .075
SmA 1 mA .075 SmA .4

SOmA 10 mA .08 SOmA ••
500 mA 100 mA .1. 500 mA .S

Table 1.

,
0,

"
, , 0
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8 8
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, .., , " . oc...
lO,ClOCllli V ec &,OOOIl/VAC

"...

another way, to ac hieve a
high Ohms/volt cha racte r­
istic so loading e ff e c ts
when taking v oltage
measurements are mini­
mized . To use these meters
directl y in the current
measuring scheme of Fig.
2(a ) would require extreme­
ly close tolerance a nd,
hence. expe nsive s hunts .
This is particularly true fo r
the higher c urrent ranges,
since the percentage of th e
tota l current that can fl ow
throu gh the meter becomes
very sma ll.

Fig. 3 shows the diagram
of a t ypical m edium ­
quality multimeter. Note
that, for the c urre nt ranges,
the meter is se t up to
mea sure the voltage across
c urre nt-s hunt resistors of
approximately 80, 8, or 1
O hm. The voltage drops
that were measured across
the terminals of the multi­
meter when it was used for
different c urrent measure­
ments are shown in Table
1.

If o ne lo oks at the
voltage drops across the

c uits are no t line ar in their
loading c h a rac te r is t ic s
across a supply vo ltage .
That is, the a ppa re nt resis­
tance will change accord­
ing to the supp ly voltage
used. So, if a meaningful
curre nt measurement is to
be made, the process of
t akin g it mu s t not
sign ifica nt ly c ha nge the
voltage ac ross a circuit.
For the case of Fig. 1(b), it
does not take too much ex­
e rcise of Ohm's law to
calculate that the actual
voltag e a cr os s the
2,OOO-O hm resistor is prac­
tically unaffected at 9.97
volts.

One may ask why the
foregoing shou ld be wor­
ried a bout when taking c ur­
rent measurements if the
meter's effect on the ci r­
cu it is so insignificant. The
exa mp le cited doe s repre­
se nt realisti c va lues. Th at
is, 5 Ohms resistance for a
5- or 1o-milliampere instru­
ment would repre sent the
coil resistance of a good
quality d 'Arson val -type
meter m o vem ent. How­
eve r, in reality, o ne usuall y
doesn't use a basic milli­
am pe re me ter, but, ra ther,
the c urre nt ranges o n a
multimeter. The usage of
the latter brings a bo ut a
new set of cond it ions.

Class ic ammeter ci rcu its
a re usu ally fo rmed by us­
ing a basic meter move­
men t a nd then placing
shunts across it a s shown in
Fig. 2(a). Howe ver, in most
of the imported multime­
ters wh ich abound in ham
shacks, the meter in the
multimeter is ac tua lly used
as a volt mete r when c ur­
rent measurements are be­
ing made , as shown in Fig.
2(b). The meter has a resis­
tance in se ries, a nd then
the voltage is measured
ac ross a c urrent shunt. The
re ason for doin g thi s is that
m an y multim eters u s e
qui t e s e ns i t iv e meter
movements (as low as 10
microampere movements)
in o rde r to ac hie ve good
s e ns i tivi ty o n vo lt a ge
measurements, or, sa id in

129



­•

DRAKE PS-7 120/240V
AC power supply
Designed lor use with the TR7/DR7.
The matching power supply
features special Wide range voltage
& frequency capabilities, Operates
from any nominal line voltage (go.
132V/180-264V; 50-60 Hz) . Ideal for
overseas operation .

195.00 Call for quote

~-

DRAKE DL- l 000 arr COOled dummy
load. Power rating 1000 watts.
5WR: 1'5:1 max, 0-30 MHz. 50-239
connec tors. Expanded ratIng
nmuanon when used with the Drake
FA·7 cooling fan ,

39.95 Call today.

DRAKE MS-7 match­
ing speaker for the
TF=i7/DA7 . Complete
with cable and plug ­
ready to hook up for
clear, clean sound.

33.00 Call today .

DRAKE RV-7
remote VFO
Desrqoed lor use wIth the TR7/ DR7
and offers a high degree 01
frequenc y control flexibility. It can
be used for transmit, receive and
t ranscetve. A spot switch allows the
2 PTO's to be zero beat in split
mode operation.

195.00 Call l or quote.

DRAKE
7077
desk mic
Factory wired fo r use wi lh the
TR7/DR7, modes; push-to-talk or
VOx. dynamic, high impedance,
frequency response, 300-5000 Hz,
output: -48 dB at 1 ll:Hz (0 dB =
lV/mlcrobarl , 4 pin connector.

45.00 Call for yours loday

DRAKE MN-7 antenna
matching network
Covers 160-10 meters. matches
coax led. long wire.or balanced line
antennas. Handles 25fNJ con­
tinues AF output , built-in AF watt­
meterN5WR bridge, front panel
antenna/by pass selector SWitch.
Low pass filter design lights TVL

165.00 Call lor quote

"....~ . J ""' ..

DRAKE
1525 EM

Remember, you can Call Toll f ree: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 In

Alabama for our low price quote. Slore hou rs: 9:00 AM Iii 5:30 PM, Monday thru friday

The auto-patch encoder and mic
are a single unit. It features high
accuracy Ie tone generator. &
Dig,lran- keyboard. Power for tone
encoder from transceiver vsa mic
cable . Encoder audio level
adjustable hom lmV 10 5mV with
Internal potentiometer. low output
Impedance, 4-pln plug

49.95 Call lor yours today.

DRAKE WH-7
HF wallmeter
Has a frequency 01 1.8-54 MHz. a
power range 0-20. 200, and 2000
walls full scale. Featu res a direct
scale readout for VSWR Sensing
element can be located remotely up
to 3 ft away . Connectors 50-239
Line imp. 50 ohms

89.00 CalilOf yours today.

"'7"='





Reject luning, variable IF band
width luning, audio peak frequency
tunmg, LED w/memory T X/RX, no
external VFO req uired for split Ireq.
operat ion, buill-in Cu rtis sever.
6146B final tubes, & 160 thru 10
meter coverage.

1459.00 Call l or quote.

YAESU YH-55 head­
phone set. Padded for .
comfort. Compatible
with all Yaesu equip­
men t.

15.00 Call today .

YAESU OTR-24 world
cioce. Battery operated
clock to see world time
at a glance. Automatic­
ally retains correct
time.

35.00 Call today.

YAESU FT-227RA
The " Memorizer"
transceiver
One knob channel selection lor 800
channels. frequency 144-148 MHz,
4·digit LED readout. fUlly synthe­
sized freq uency control, selectable
10 wall Hill watt Low output. 4
memories, touch control on mic fo r
scanning, scan selectable lo r clear
or busy ch annels.

399.00 Call for quote.

o
11'­

YAESU SP-101PB
speaker/phone patch
The SP·l0l·PB features: - A
shaped response speaker f rom 300
to 3000 Hz - Buill-in hybrid phone
patch with individual gain controls
- VU meter. Fu ll VO X oepreucn
• Receiver input impedance: 4 or
600 ohms eOutput impedance: 600
ohm or high impedance.

67.00 Call fo r yours today.

Accessories
YA ESU N C·' N,Cad
charger to recharge the
batteries lor the FT-202R.
ChargIng current45 milli­
amps MA , lor 8-10 ere.
110 VAC operenon. 39.00
YAESU YM·24 speaker
m>c lor the FT-202R. com­
ciere with coiled cord ar'ld
connector. 29.00
VB· ' AA rechargeable
NiCad battery, 1.2V (AT­
202A requires 6 batteries]
2.25.a.

TAI 1U

V

•

YAESU YD·844A uni­
orrecnonet . dynamic
desk mic with dual im­
pedance, SOK or 600
ohms selectable. com­
plete with coiled cord &
4-pin plug.

30.00 Call today.

YAESU YO-148 dyna­
mic rmc has 6OO/50K
ohms impedance, lock·
ing push to talk switch,
flexible neck & comes
wired with a-pm plug.

30.00 Call today.

YAESU
FT-202R
2 meter
handheld FM
transceiver
"The Handie"

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 price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday

1 watt output minimum, 6 channel
capabi li ty, f lex ible helical wh ip
antenna, equipped with tone bu rst,
compact size and light weight, S­
meter and battery ccocnron indica­
tor , operates on 8 AA N iCad or 7 AA
dry cell batteries.

199.00 Call for quote.

800 PLL channels, auto . scan over
enti re 2m band, 4 memories. tone
bu rst. 3/25 watts, tixed ± 600 KHz
programmab le ollsets, 13.8 VDC at
8 amps continuous, Comes with
keyboard mtc fo r remot e input.
scanning control, aux. repeater
split, and 2tone input for auto patch
or control link.

585.00 Call 10' qUOie. m---

:tCf.~
~
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YAESU CPU-2500RK
2m FM transceiver



Remember. you can Call To ll Free: 1·800·633·3410 in the U.S.A. or call 1-800-292-8668 in
Alabama for ou r low price quote. Store hours: 9:00 AM ti l 5:30 PM. Monday thru Friday.
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DENTRON GLA-1000
linear amplifier
Freq 80 to 15 meters. covers most
MAAS frequencies. AF drive: max
125. power consumpt ion, 117 VAC
50/60 Hz 12,5 Amps, factory fused
at 15 Amps. 234 VAC 50/60 Hz 7
Amps . DC input: 1 KW CW and
1200W PEP SSB. Final tubes, 4 D­
50A tubes (6LOG) ,

379.50 Call for quote.

DENTRON
All band ~
doublet
antenna
Covers 160 thru 10 metersand hasa
tot al length 01130' (14 gao st randed
copper) although It may be made
shorter . Center fed throug h 100' of
470 ohm PVC covered. balanced
transm ission line, Assembly com­
plete, Antenna tuner required .
Tunes 160 thru 10 with 1 antenna'

24.50 Call today .

DENTRON MT-3000A
antenna tuner
Dent-on's ultimate tuner! For co ax.
ra ndom wire. and balanced feed
systems. built-i n antenna select or
SWitch for 5 different antennas.
power handling 3 K W PEP. buitt-m
50 ohm 250W dummy load. dual
wan meters. 3 core heavy duty
balun. continuous tuning ' 160 to 10
meters.

349.50 Call for quote.

DENTRON MT·2000A
antenna tuner
A full powe r tu ner w ith continuous
tuning 1.8 to 30 MHz. front panel
grounding swucn . hand les 3KW
PEP. inputs: unbalanced coax (50­
239 connecto rs) . random wire.
balanced line. buut-m hea vy duty
balun (3 cores) . capacitor spacing
6000V. transf orms load impedance
to 50--75 ohms,

199.50 Call lor quote

DENTRON DTR·2000L
2000W precision
linear amplifier
Features a Broadcast proven 8877
tube. treq coverage 160 thru 15
meters, covers most MAAS Ire­
quencies. modes USB. LSB. CWo
ATTY . SSTV. power requirements:
234/ 117 VAC 50/60 Hz. AF drive
power 125W max and65WAM5 min
for 1 KW DC input. 1 8-21 MHz
2000W PEP.

1099.50 Call for quote.

•

DENTRON Clipperton L
linear amplifier
H l/lO power SWitchin g. covers 160
lhru 15 meters. 2000W PEP SSB.
l000W DC on CW o ATTY, SSTV.
co r nmuous duty power supply
2500V idle SSB. l 800V idle CWo
covers most MARS treqs. just
outside ham bands. easily changed
117V or 234V AC 50/60 Hz . Final
Tu bes: 4-5728.

599.50 C all lor quote.

DENTRON
Big Dummy load
Now you can tune-up oil the air! A
tuu power dummy load. it has a nat
SWR. fu ll freq . coverage from 1.8 to
300 MHz and a high grade of indus­
tr ia l cooling o il furnished with the
unit. Fully assembled Cut out the
QR M fac tor now!

29.50 Call today .

DENTRON Super
Tuner Plus
antenna tuner
Matches any teeoune. built-in
heavy dul y 2 core balun. seiectaore
antenna functio ns (4 antennas).
a lternate ou tput. re lative o utput
meter , l000W C W and 1200W PEP
sse. continuous luning 1.8-30 MHz.

149.50 Call l or quote.



•

CUSHCRAFT A147-11
2m antenna
T he II-element antenna is rated at
1000 ....atts w ith direct 52 ohm leed
and PL-259 connectors, Boom
length 144 ins . Longest elemenl40
ins. GainlFIB ratio os. 132128.
Freq. 146-148 MHz. Wind area 1.21
sq. II.

36.95 Call lor yours today ,

•
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CUSHCRAFT A147-22
22 element 2m yagi
Uses 2 A 147-11 yagis With a hori­
zontal mounting boom. coaxial
harness and all hardware, Forward
gain 16 ca, FI B ratio 24 dB. Dimen­
sions: 144" x 60" x 40" . PL-259
lltting 1000 watts . Wind area 2,42
sq. II. Weight 15 res.

109.95 Call lor quote.

CUSHCRAFT ATV4
trapped vertical antenna
4 band o peration,40 thru 10 meters,
high Q traps, lor wide bandwidth ,
instructions lor adjusting resonance
to preferred part 01 band, built-in
coax conn., hgt. 233", 2000W PEP all
bands.

89.95 Call t oday.

,
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Th ree 'It waves in
phase and a '4 wave
matching stub. Ex­
tremely low angle of
rad iat ion lor better
signal coveraqe. Turn­
able over a broad Iraq.
range. Matched to 52
ohm coax

39.95 Ca ll today .

CUSHCRAFT
ARX-22m
antenna

CUSHCRAFT
AR-66m
antenna
Freq. range SO-54
MHz. Power capability
100 watt s. 3.75 d B gain
over 'I. wave ....hi p.
with low angle 01 ra­
diation , 80-239 con­
necto r.

36.95 Ca ll today.

CUSHCRAFT A144-20T
20 element twist
Freq . range 135-150 MHz. 10
elements horizontal. 10 elements
vertical. H as 12.4 dB gain
ho rizo ntal, 12.4 dB gain vert ical.
13.6 dB gain circular polarization.
FIB rat io 22dB. Boom length 144".
Weigh t 6 Ibs.

62.95 Call tod ay .

Remember, you can Call To ll Free: 1-800-633-3410 in the U.S.A.or call 1-800-292-8668 in
Alabama for our low pri ce quote . Sto re hours: 9:00AM til 5:30 PM, Monday thru Friday.

_.,-

CUSHCRAFT ATV5
trapped vertical antenna
5 band operation. 80 thru 10 meters,
high a traps fo r wide bandwidth,
instructions for adjusting resonance
to preferred part of band, bu ilt -in
coax conn., hgl. 293" , 2OCJOW PEP all
bands.

109.95 Call lor quote.

CUSHCRAFT ATB-34
HF 4-element beam
Catch OX instead 01 chasing OX
with the ATB-341 • Covers 10, 15,
and 20 meters . High-Q coa x traps
rated for 2 Kw power . Direct 52
ohm feed thru 1-1 balun . Fo rward
gain: 7.5 dB. all bands . Front-to­
back rat io : 30 dB • Tu rn radius:
18'9" • Wind surviva l : 90 MPH.

289.95 Call l or quote.



SWAN WM-1500
In-line wattmeter
Frequency range: 2·30 MHz . Ac­
curacy is be tter than plus or minus
10% full scale . Four scales: 0-5, SO.
500. & 1500 watts e Uses two SO·
239 con nectors . Reads forward o r
reverse power.

74.95 Call for yours today.

SWAN WM-3000
precision PEAK/RMS
wattmeter
Read forward or reflected power
w ith ma..imum acc uracy Irom3.510
30 MHz. RMS read ings available
w ith the flic k of a switch. Four
scales from 0 to 2000 watt s
Requires 117 VAC power source.

87.95 Call lor yours today.

SWAN TB4HA
4 element tri-band
beam
A ll fo ur elements ecnve on anttuee
bands. The he avy duty TB4HA
teetores.> Gain 9d B . Fro nt to bac k
24-26 dB • Boo m length 24' •
Longest element 28 fl. 10 inc, •
Wi nd surface area 6 sq. 11. .10-15­
20 meters,

279.95 net. Ca ll for q uote.--

SWAN M-45
5 band
mobile antenna

SWAN WMM200 SWR
and power meter
Designed for mobile ope-anon and
Illuminated for night coe-euon _Di­
rectional coupler measuring method
• Impedance 50 o hms • Po wer
range: 0-20 walls and 200 watts in
the second range . VSWR 1:1-3:1 , •
Freq 50 to 150 MHz,

49.95 Call fo r yours today .

Fe a t u r es all b an d
manual switching fo r
10. 15. 20. 40 & 75
meters and 5 positions
lor 75 meters. Power
rated 1000 watt s PEP.
Heavy duty construc­
tio n w ith a high-O
tapped coil wilh gold
pla ted switc h contacts.
Incl udes base section
wi th mobile coil & 6'
whip top section,

119.95 Can for quote

SWAN SWR-1A
power meter and
SWR bridge
Frequency range: 3.510 150 M Hz .
Compact and lightweight fo r port­
able or mobile use • Capable 01
handling 1.000 watt s RF and mea­
sures t :1 10 Infinity VSWR.

29.95 Call for yo urs today .

SWAN 4010V
vertical antenna
The 4010V fou r band t rap
vertical is designed lor oper­
ation on the 40. 20. 15 & 10
meter bands Handles 2000
PEP , includes ground
mounting bracketandtwoU­
bolts, VSWR IS typically not
more than 1.5:1 at resonance .
Overall length 21 ft. Does not
requi re couoterpose radials
when using a standard 8'
ground rod (not supplied).

74.95 Call for you rs today .

SWAN HFM-200
SWR & power meter
Frequency 1.8-30 MHz. Two power
ranges : 0·20 and 0-200 watts,
VSWR 1:1-3:1 . For mobile meter­
rancn. directional coupler may be
loca ted sepa rate fr o m m a in
indicator. Meter is li ghled for night
use.

49.95 Call for yours today .

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or caIl 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.



24001 Al icia Parkway
Mission V iejo, CA 92675

Phone7141768·8900

v aesu service an d
r ep ai r speciali sts.

Hou,, - "
Tue..tl ru F,, _ 100m 7pm ~
Sa'u'd.v_ 9 .." - f> pm
Sunrjav' Noon · 4 pm •• • •

SAN DIEG~
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For immediate del ivery, beS! price . .. •

TOWER:
ELECTRONICS ••
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"Pull-Featured Plus." Four
memories, Autoscan remotely
controlled from mike. To ne
bum.
Amateur net S399.00

•••••••••••

• FT-227RA
•
•
•••••
•
•
•••••••

FT-202R

"Best Buy" z-rneter
bend-held. Compact,
lo ts of extras.

Amateur net $199.00

• • • • • • • • • •

•••
•
•
•
•
•
•
•••••
•
•• •

"The Ultimate Rig"
Microprocessor controlled, 25
watt, keyboard-entry trans­
cetver.
Amateur net $585.00

CPU-2500RK

IN STOCKI :•
THE REVOLUTIONARY NEW YAESU 2·METER FM LINE·
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•
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•
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•
•
•
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A COMPUTER FOR HAM RADIO
APPLICATIONS
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Artlde.ln "73" bave featured tbe KIM·l in RTTY.
OSCAR, and bigb .peed CW application•.
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Social Events
CIRCLEVILLE OH

MAR4
The King of the Pumpkin

Ham Fiesta , sponsored by the
Teays Amateur Radio Club, will
be held from 9:00 am 10 5:00 pm
on Sunday, March 4, 1979, at
the fairgrounds coliseum ,
Circleville, Ohio. There will be
an indoor flea market , new and
used equipment , door prizes,
refreshments, and free parking.
Table spaces are available at
$3.00 each . Advance admission
is $1.00; $2 .00 at t he door. For
advanced reservat ions and In·
fo rmation, contact Dan Grant
W8UC F, 22150 Smith Hulse
Road , Circlevi l le OH 43113;
(614)-474-6305.

STERLING IL
MAR4

Sterli ng Rock Fall s Amateur
Radio Society wil l ho ld its an­
nual hamlest on March 4, 1979,
al the Sterl ing H igh School
Fieldhouse, 1608 4th Avenue,
Sterl ing , Ill inois. Ticket s are
$1 .50 in advance; $2.00 at the
door. A large indoor flea market
is restricted to radio and erec­
t rontc items only. There is plen ­
ty o f free parking availab le, in­
clud ing an area to accom.
modate campers and mobile
trailers. There will be no ad­
vance sale of tab les. We will
take reservat ions for commer­
cial enterprises only. There w ill
be barg ains, m iscellaneou s
prizes, and food. Talk-in on
146.94. For t ickets, write Don
VanSan t WA9PBS, 1104 5th
Avenue, Rock Falls IL 61071.
Make checks payable to Ster-

ling Rock Fal ls Amateur Radio
Socie ty . Please include an
SASE.

DEMAREST NJ
MAR 10

The Chestnut Ridge Radio
Club will hold its fl ea market on
March 10, 1979, at the b ema­
re st Met hod is t Ch urch , 109
Hardenburg Road, Demarest,
New Jersey. Tables are $5.00,
and tai lgating is $3.00. There is
no admission fee for buyers .
There will be hot dogs, soda,
and door prizes. For more Inter­
matron. contact Jack Meagher
W2EHD at (201)·768·8360, or
Andy Woerner K2ET N at (201)­
261 -1047.

FLEMINGTON NJ
MAR 17

The Cherryvi lle Repeater
Assoc iat ion will hold its annual
hamfest on March 17, 1979,
from 10:00 am to 5:00 pm, at the
Field House o f Hunterdon Cen­
tral H igh School. just north o f
Flemington, New Jersey, on
Route 31. Admission is $2.50
per person. There is plenty of
space, w ith over 200 sel lers'
tab les, and displays from major
manu facturers . There will be
seminars and door prizes.

VERO BEACH Fl
MAR 17·18

The Treasure Coast Hamfest
will be held on March 17-18,
1979, at the Vera Beach corn­
munity Center. Vero Beach,
Florida. Activities will include
pr izes, drawings, and a aCWA
luncheon. Admission is $3.00

per fam ily. Ta lk·in on 146.13/
.73, 146.521.52, and 222.341
223.94. For information, write
PO Box 3088, verc Beach FL
32960.

MIDLAND TX
MAR 18

The Midland Amateur Radio
Club is hav ing i ts annua l
swaotest on Sunday, March 18,
1979, at the Midland County Ex­
hibit Bu ilding, Midland, Texas.
There wi ll be door prizes . Pre­
registration is $4.50; $5.00 at
the door. Ta lk -in on 146.16/
146.76. For information, write
Mid land Ama teur Rad io Club,
Box 4401, Mid land TX 79701.

JEFFERSON WI
MAR 18

The Tri County ARC Hamfest
will be held on March 18, 1979,
at the Jefferson Coun ty Fa ir
Grounds, Jefferson , Wi scon­
sin. Advance tickets are $1 .50.
Reserved a-toot table s are
$2.00 in advance, while e-rect
space is $1.00. For information,
send an SASE to Glenn Eisen­
brandt WA9VYL, 7 11 Ea st
Street. Fort Atkinson WI 53538.

LAWTON OK
MAR 23·25

The Lawton-Fo r t Sil l
Amateur Radio Club, Inc., will
ho ld its 33rd annual hamfest at
the Montego Bay Motel cern­
crex at Lawton , Okl ahoma, t he
weekend o f March 23-25, 1979.
There w il l be the usua l la rge
flea market, ARRL officials ,
techn ical program s, a CWA
breakfast, and activit ies for the
ladies.

EAST RUTHERFORD NJ
MAR 24

The Kn ight Ra iders VH F

Club, Inc., will ho ld its world ·
famous flea market at St .
Joseph's Church, East Ruther­
ford, New Jersey, on Saturday,
March 24, 1979. Doors open at
10:00 am. There wil l be free ad­
missio n and free park ing .
Refreshmen ts will be ava ilable .
Flea market tables are evan­
able for: $5.00/full table or
$3.00/hal f table, in advan ce;
$6.00lfull table or $3.50/half
table, at the door. Tatk-ln on
146.52 and 144.65/145.25. For
further information, call Bob
Kovaleski at (201)-473-7113 or
Jack Mandelberger at (201),857·
00 16 (even in gs on ly). Send
reservations to: R. Wetzel , 419
Union Ave., Rutherford NJ
07070 , a nd make c hec ks
payable to: Kn ight Raiders VHF
Club, Inc.

FT. WALTON BEACH Fl
MAR 24·25

The Playground Amateur
Radio Club will hold its ninth
annual North Florida s weetest
o n Satu rday and Sunday,
March 24-25, 1979, at the Ft.
Walton Bea ch Ci ty Fair­
grounds, Ft . Wa lt on Beac h,
Florida. Advance reg istrat ion is
$1 .00; $1 .50 at the door. Swap
tables and meet ings are all
under cover. There will be
OCWA, MARS. and ARES sem­
inars. Ta lk-in on 52 and 19/79.
For more inform ation , write
PARC, Box 873, FI. Walton
Beach FL 32548 .

WAU KEGAN IL
MAR 25

The libertyville and Munde­
le in Amateur Rad io Society will
ho ld its second an nua l Lamers­
fest on Sunday, March 25, 1979,
at the J. M. Club, 708 Green­
wood Ave., Waukegan, Illino is .
Doors will open at 7:00 am.
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ST. lOUIS MO
MAR 31

Mayor Conway of St. l ouis
has proclaimed March 31st as
Amateur Radio Day. and. in con­
junction with this. the Gateway
Amateur Radio Assoc iat ion is
sponsoring a hamlest which
promises to be a goocl one.
Hamfest hours are 8:00 am to
6:00 pm at the H. J . Cervantes
Convention Center. Scheduled
events include: Wayne Green on
microcomputers, an antenna
forum by Hy-Gatn , an FM and
repeater forum by Motorola and
VHF Engineer ing, FCC a & A, a
sta tron-oesrcn forum by Drake,
a low-cost transceiving forum
by Atl as, a linea r amplifie r
lorum by ETO. a OX forum tea­
turing the Navassa group and
N9MM, a revolutionary method
01 learning Morse code, and an

There wi ll be plenty of free park­
ing. door prizes, and a large in­
door f lea market lo r rad io and
electronic items. Tables will be
available at $4.00 each. Ad·
vance t ickets are S1.50; $2.00 at
the gate, wi th children under 10
free. Hot lunch will be available
and there will be plenty 01 cern­
mereta ! exhibits and demon­
strations . Talk-in on 146.94. For
fu rthe r information , wr ite
l AMAR S (in clude SASE ,
please) at 1226 Deer Trail Lane.
libertyville II 60048, or call
{312}-361·1599.

MAUMEEOH
MAR 25

The Toledo Mobile Radio As·
soctattcn wi ll hold its 24th an­
nu al auc t ion and namtest on
March 25, 1979_ at the lucas
Co unt y Rec rea ti o n Center ,
Ma umee, Oh io. Tic kets are
$2.00 in advance, $2.50 at the
door. Parking is free. Prize s in­
c1ude a Kenwood T5·520, a
Yaesu CPU·2500RlK, a Wilson
Mark IV, and a sea-ear 210
Scanner. Talk-In on 146.52/.52
and area repeaters on 146.011
.61 , .19/.79, .341.94. .87/.27. and
.9751.375.

MUS KEGON MI
MAR 30-31

The Muskegon Area Amateur
Radio Counc il is sponsoring
the ARRl Great lakes Division
Convention and Hamtest at the
MUSkegon Community College
in MUSkego n, M ichigan, on
March 3Q.31, 1979. This event
will feature manufac turers ' ex­
hibits , technical fo rums. and a
large swap shop. Ample pa rk­
ing and dining fac ilit ies are
available. Friday evening at the
Muskegon Ramada Inn, there
will be a " Ham Hospit ality"
with li bat ion courtesy of the
MAARC and a Woul Hong Int.
ttatfon. For additional informa­
tion, contact MAARC. PO Box
691, Muskegon MI 49443, or H.
Riekefs WA8GVK, (6 16)·722·
137819.

No~ ~,'" ...." ...,
_'OC ••.c""

'""""""r

COR Id." rifi.r. All 0" on. 1><>..... "'01l"mmaOI•. F.. II~ ad·
' ... .. 1>1. , lime 0"1 /.5· 7 min.~ 111" 11 "m. /0- 1 mi".~ 16 ' ,,11fi01
11·111 mi".~ fono• •"...s. •ol..m•. L f.D. OU lp..". 10.. eu,,,nl
d,.i" CIIIOS rog",. plug. 101 •••~ NlllllloriOll 0"" " mo•• 1pi...
mucll mo".S~ COMPLETELY ASSEMBLED

1lI.1e~...o l.. 14119.95 COMPLET ELY ASSEMBLED
211I 136:175 1, h.le AopII. I.. '0< 2 ....t itll 011 lIMo M. I 01 ' 1Mo "'I
Pro ..kl 1"- POOO" MIpIJ .ncI l......1 po coni.... oncl . cc on...

THE FIRST CHOICE IN

REPEATER CONTROL

EXTEN SION BOARD

AnI" oismg, 3 d;9'1s.q"en"~1 To" en reno™
dI ce"' ",'n ow e mllie ,u.,. AnM.itmg
Rmg d.IIe 'O'. '' '''5• •,,'e pOlen CI".O'M~

Ie' O..'e ''''e paleh Ind I..e. '"0-''''' ...d",.mp',I,.,.
COMPa r EL ~ ASSE/oI8tED_l l "O OO

BASIC AUTO PATCH
·A ccn s. 'Dlubl" . nd .dju Sloblo Tim...
COMPLETEL Y ASSEMBLED- fTS.DO.

The Power and Flexibility of Microprocessor Technology
AUTOPAT CH, RE VER SE PAT CH, SMART 10, ACCESS CODE
MUTING. MOR SE CO DE ANNOUNCEMENTS, FLEXIBLE
FUNCTION TIMEOUT , COURTESY TONE, LINKING,
CO NTROL OP. FUNCTIONS, TWELVE USER FUNCTIONS.
... AND MUCH MORE.

Coi l or wri te for s pec ific a t io ns:

MICRO CONTROL SPECIALTIES (617) 372-3442
... ..68 23 ELM PAR K G ROVElA ND. MA, 018 34

50 144- REPEATERS -220 450 Mh'

-<trrIrn>-~-£ 6i :D-' 1ft - r ..-(" : :~ }--(~uro-
PRETUNIED. COMPLETLY ASSEMBLED. "~ FOR ALL MAKES" MODELS OF AMATEUR
ONLY ONE NEAT SMALL ANTENNA FOR TRANS RECEIVERS • TRANSMITTERS-
UP T O e .ANOSI EXCELLENT FOR CON - GoUARoANTEEO FOR 2000 WATTS SSB
GES TED HOUSING AREAS _ APARTMENTS 1000 WATTS CWo rOR NOVICE AND ALL
LIGHT _ S T RON Go • ALMOST INVISIBLE I CLASS AnURSI
CO MPLET E AS SHOWN . IUI~ l'\. RGSBU· S 2 0_ '0-. PL 215Sl _ _ . .... ....t _ 30 It.
300 II. tMt _ _ ~ c_... c. ..... . In ~"...... ~.. ond ot.. tte ".,...-". •
_ tIMo", , _ ..~ rxe~· r.u Jwt ._cIIo to II ,. u."'1Ot .01101 .
IP . tiIl.. • 10&_ .Ik.. . nd . _ ....... WT. USS THAN 5 LBS.
1~O·2l>115o-tO _ .2 ~._14Sl" -.. 00 tt.. RG68U __fleet... TTTeU . •.$6485
8 0·"0-20-1&-10 " .... 2 ..... _ 102 It. w...11 00 ft. RGS8U _ _ =_. M 09BB U • • .$49.9 5
4O-20.U5 - 10 _ 2 tre p - 1541\. _ 00 n. RG158U co.. _ w._ M 1OOIBU •. • $48.9 5
20-115.10 be... 2 _ - 20 ft. w ltllo eo h. RG58 U _ . - __ t007BU • •• • $-4T,95

S END FUll PRICE: FOR POST PAlO INSUREO OI:L IN USA. t C &.00 utp. 'ot CC'"'' .
cloo' ... c .. " - . t e.) ot orll" -.. VISA B . ... ""'..-oJ • MASTER CHARGE. AMER. EX·
PRE5$.Goro _ . nll • • . _ • . PII 1_308·23~5333 S AM _ 6 P M II.,... W.... III 2 · 3 II.,• •
PR ICE S M AY INCREASE S O _ ORtIER NOW AND SAVE l AI _ __.... tot 1,_. M. ...,
....... ~I M.... III U S A . FREE INFO. AVAILABLE ONL Y FROM.

WESTERN ELECTRONICS .... Wl e 0-.. AT. 3 Il. .....,. N--.. 6 8 8 11T

50 MHz 5189.95 450 MHz 199.95 'lU~ '01111'1'1"(, Maggiore Eledronic LabooratOl')l'
144 + 220 MHz 5699.95 .... ..36 e"!1 Wn n ow.. RO.

.......,. c .,. 00 -., 2115 "311 . 8015'

138



IlBAAND NEW"

MESSAGE MEMORY KEYER

$69.95

AT YOU R DEALER OR SEND CHECK OR MONEY ORDER.

ELECTRONICS, INC
1106 RAND BLDG.
BUFFALO NY 14203

OSCAR forum. There w ill be
special meetings for teenage
ham s , T en -Te n mem be rs,
Breakfast Clubbe rs, SWOT
members, YLRL members, and
others. Act ivit ies for YLs in­
clude a fashion show, a cos­
met ic display, and a tour of St.
Louis. Talk-in on .341.94, .37/.97,
and .52. Admission is $3.00. For
furthe r in formation, please con­
tact Bob Heil K9EID, PO Box 68 ,
Marissa IL 62257, or phone (618)­
295-3000.

WORCESTER MA
MAR 31

The WPI Wi reless Assocra­
non will sponsor its first annual
Spring Flea Market on Satur­
day, March 31, 1979, from 9:00
am to 4:00 pm, attne WPI cam­
pus in Worcester, Massachu·
setts. For more information,
write WPI Wireless Association,
Box 2393, Worcester Polytech­
nic Insti tute , Worcester MA
01609.

COlUMBUSGA
MAR 31 -APR 1

Th e Columbus Am a t e ur
Radio Club will hold its first an­
nua l ham fest from Marc h
31·April 1, 1979, at the Colum­
bus Municipal Audi torium , US
27 & 280, Col umbus, Georg ia .
Donation is $1.00 at th e door.
There wi ll be prentvot free park­
ing and overn igh t fr ee RV
space. Exhibito rs and flea
market wi ll be inside, wi th a
free flea market outside. Talk-in
on 28188. For advance reqrstra.
tlon and details, wri te Bob
Glasgow N4BGN, 1503 Lavaro
Drive, Co lumbus GA 31907;
(404)·561·7746.

NATCHEZ MS
APR 1

Th e Ol d N a t c h ez A RC
Harntest wil l be held on Sun-

FAST SCAN ATV
ALL YOU NEED IN ONE BOX

-
Features:
• Advanced CMOS message me-mOfY
• Two (50 cner. ea ch} me ssage

storage
• Repeat function
• Records at any speed-plays back

at any speed
• Longer message capacit y

Example. send CO CO CO OX de
WB2YJM WB2YJM K-then play
second message on contact-de
WB2YJM OSL NY NY 579 579 Paul
Paul K

• Use for da ily OSOs or contests

$36.50

Features
• State·of· lhe·art-CMOS circuitry
• Self completing daIs and da shes
• Dot and dash memory
. Iamb ic keying with any squeeze

paddle
. 5·50 WPM
• Speed, volume. tone conlrols, side

to ne and sp eaker

FEATURES:
• Twin paddle squeeze key
• Elftra heavy base-non·skid feel
• Adjustable contac t spacmg
• Touch tens ion - com fort keymg
• Smooth fr ic t ion free paddle move·

ment
• Handsome Cf ink le f in ish base and

ncn red paddles
• Five way b inding posts
• Use with Trac CMOS eeyer or any

xeyer

RAe

PLUS:
• State-o'·the·art-CMOS heyer
• Self completing dots and dashes
• Both dot and dash memory
. Iambic keying with any squeeze

paddle
. 5-50 wpm
• Speed. vo lume. tone, tune and

we igtH contfols
• Sidetone and speaker
• Low cu rrent aretn CMOS battery

operation-portable
• Deluxe quarter-inch jacks 'or key·

ing and output
• Key s grid block and solid sta te fIg s
. WI R ED AND TESTED FULLY

GUARANTEED- LESS BATfERY

• Low current drain CMOS battery
operation

• Deluxe quarter inch iectcs for key·
ing and ou tput

• Handsome eggshe ll w h i t e
base-woodgrain top

• Compact and portable ' ·718)( 4·114
x 6·114

• Grid block keying
• Wi r e d and te ste d - f u ll y

guaranteed-less bat l ery

--

'RAC· KEY

$25.95
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day , Apr il 1, 1979, a t th e
Natchez Convention Center,
Natch ez , Mississippi. The
event will be Indoors and air­
conditioned. There will be free
adm ission and swap tables.
Talk -in o n 146.31 / .91 and
146.52. For information, write
ONARC, 1226 Magnolia Ave­
nue, Natchez MS 39120.

PAINESVILLE OH
APR 1

The Lake County A. R. A. will
ho ld its t st annual Lak e County
Hamfest on April 1, 1979, from
8:00 am to 4:00 pm , at the Lake
County Armory, located next to
the N. E. corner of the Palnes.
v i l l e Fai rg ro u nds, Rt. 20,
Pain esville, Oh io. There will be
indoor space for exh ibitors, a
f lea market, and an aucti on.
Reserved tables are $2.00 for a
fu ll table and $1 .00 for a half
table. Adm ission is $2.00 with
chi ldren under 12 free. Talk-in
on 52152 and 147.81/147.21. For
information, write L'CARA, PO
Box 868, Painesville OH 44077,
or call (216)·257-4486.

PHILADELPHIA PA
APR 1

The Penn Wireless Assocra­
tion wil l hold its Tradefest '79
from 8:00 am to 4:00 pm at the
National Guard Armory, sout h­
ampton Road at Roosevelt Blvd.
(RI. 1), 'h mi le south of turnpike
exit 28. General admission is
$2.00. Setup is at 7:00 am.
Selle rs may rent a 6' x 8' space
for $3.00; you must bring your
own table. Some tables are
avai tab le for $1. 00, and a
min imum number of power con­
nect ions are avai lable for $2.00.
There wi ll be refreshm ent s,
disp lays, and a rest area.Talk-in
on 146.371.97 and 146.52. For

Ham Help
I would like to contact any

hams who prac tice transcen­
dental meditation and would
like to form a TM net-interna­
t ional, if possible.

Lee Ryan KB61J
1229 Park Row

La Jolla CA 92037

I am looking for informat ion
on the Level II BASIC kit for the
TRS-BO. I use the TRS-80 on
Rny and CWoI need the sche­
mat ic points for the four-wi re
ribbon on the CPU board, the
dip-shunt positi on after rnstat­
lation , and al so for use o f the
enclosed resistor. I have the
techni cal manual. I will g ladly
pay any postage or reproduc­
tion costs.

Jon J. Kilcoyne N8ACD
12824 Clyde Road

Fenton MI 48430

I am a high school teacher at
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more information , c o nt ac t
Chuck Mi ller AD3X, (215)0943­
3973.

TOWSON MD
APR 1

The Greater Baltimore Ham­
coree will be held on Sunday,
April 1, 1979, beginning at 8:00
am, at Calvert Hall College,
Goucher Blvd . and LaSall e
Road, Towson, Maryland. The
college is located south of Exit
28, Beltway (Interstate 695).
There will be food, prizes, and a
giant f lea market. Admission is
$3.00 . There wHl be tables
available ins ide the gym and
the cafeteria. For informat ion
and table reservations, contact
Bro. Gerald Matseed W3WVC at
Calvert Hall College, 8102 La
Saile Road, Towson MD 21204,
or call (301)-825-4266.

ROCHESTER MN
APR 7

T he Rochester Ama teur
Radio Club and the Rochester
Repeater Society will hold their
Rochester Area Hamfest on
Saturday, April 7, 1979, at St.
John 's School Gymnasium, 490
W. Center St. , Rochester, Min­
nesota. Doors will open at 8:30
am. There will be a large indoor
f lea market for rad io and elec­
tron ic items , prize raffles,
refreshments, and plenty of free
parking. Talk-in on 146.221.82.
For further information, contact
RARe, c/o K0TS, 2514 NW. 4th
Ave., Rochester MN 55901 .

MADISON WI
APR 8

The Madison Area Repeater
Association, Inc., will hold its
seventh annua l Madison Swap­
fest on Sunday, April 8, 1979, at
the Dane County Exposition

the Stoneleigh·Burnham School
in Greenfield MA, an Indepen­
dent boarding school for girls in
grades 9-12. Many students
here have expressed great in­
terest in communications and
are quite anxious to establish a
ham radio club of their own.
Many of the gi rls are avid short­
wave listeners and are ready
now to move up and get thei r
Novice licenses.

If there is any individual or
organization with extra or un­
used ham gear who would be
able to make a tex-oeducuble
donation to the school to start
such a club, we would appre­
ciate it if they would please
write. We would like to pay all
shipping and packing costs.
Many thanks.

Jerry Nevins
s tonererqh-aumham School

Greenfield MA 01301

Cen te r Forum Bu il d ing In
Madison, Wisconsin. Doors wi ll
open at 7:00 am for sellers and
exhibitors and at 8:00 am for
the pub lic. The Forum Building
has over 20,000 feet of space
for ex hibitors and t he flea
market. There wi ll be plenty of
space for parking, with over­
nig ht campi ng ava ilable. Hotel
accommodations are also
availab le within walk ing
distance of the Swapfest.
There will be door prizes, an al l­
you-can-eat pancake breakfast,
and a Bar-B-O lu nch, as well as
free movies throughout the
day. Admission is $1.50 In ad­
vance and $2.00 at the door.
Tab les are $3.00 in advance and
$3.50 at the door. Children
twelve and under are admitted
free. Tal k- in on WR9ABT,
146.1 6/.76. For reservations or
information, write M.A.R.A., PO
Box 3404, Madison WI 53704.

KANSAS CITY MO
APR 21 ·22

The P.H.D. Amateur Radio
Association, Inc., of Liberty,
Missouri , wil l sponsor the tenth
annual Northwest Missouri
Hamfest on Saturday and Sun­
day, April 21·22, 1979, from
11 :00 am to 5:30 pm on Satur­
day, and from 10:00 am to 5:00
pm on Sunday, at the Kansas
City Trade Mart. The Trade Mart
is located at the Kansas City
Downtown Airport, wi th easy
access to all area interstate
highways, with un lim ited park­
Ing adjacent to the 45,000 sq.
feet of exhibition space. Dis­
play booth spaces are available
at a mi nimal cost of $15 for a
single and $25 for a double. For
furt her Information, contact L.
Charles Mi ller WA0KUH, 7000
Northeast 120th Street, Kansas
City MO 64166, (816)-781·7313.

TRENTON NJ
APR 22

The Delaware Valley Radio
Association and the Lawrence­
ville Amateur Repeater Group
will ho ld their annual flea
market on Sunday, April 22,
1979, from 8:00 am to 4;00 pm, at
the New Jersey National Guard
112th Field Artillery Armory on
Eggerts Crossing Road off
Route 206 In Lawrence Town­
ship, Tren ton, New Jersey. Ad·
vance regis trat ion is $2.00;
$2.50 at the gate with tailgating
$4.00 additional-bring your
own table. The selling area is in­
doors and protected from the
weather. There will be ample
parking, re freshments , and
restroom facilities. Talk-in on
146.52, 146.07/ .67 , and
147.84/.24. For further rntorma­
tton and reservat ions, write
D.V.R.A., PO Box 7024, West
Trenton NJ 08628.

DIXON IL
APR 22

The Rock River Radio Club

will ho ld its 13th annual barn­
fest on Sunday, April 22, 1979, at
the Lee County 4·H Center, 1
mi le east of the junction of Rts .
52 & 30, south of Dixon, Illino is.
Advance t ickets are $1 .50; $2.00
at the gate. There will be Indoor
fac ili t ies, a camping area, free
coffee and donuts from 7:30 am
to 8:30 am, prizes, and breakfast
and dinner available. Talk-in on
146.52 and 146.37/.97. For ad­
vance tickets, mail to RRRC
Hamfest, Chuck Randa ll
W9lDU, 1414 Ann Ave., Dixon IL
61021 .

WORCESTER MA
APR 27

The Central Massachusetts
Amateur Radi o Association,
tnc., will hold its auction and
ham flea market on April 27,
1979, at the Main South
American Legion Post 341 ,
Main Street at Webster Square,
next to Atam ian Motors,
Worcester, Massachusetts.
The doors open at 6:00 pm,
with the auction beginning at
7:30 pm. Atthe auction, 15% of
the profits will go to CMARA.
The flea market tables are
$5.00 (items $5 and less only).
Dealers are welcome. There
will be door prizes, raff les, and
refreshments available. Talk-in
on 146.37·146.97 and .52. For
more in fo rmat io n, co nt ac t
Rene Brodeur WA1LEA, (617).
753-7480 , or Dave Penttila
K1COW, (61n-885·4995 .

WILLIAMSPORT PA
APR 29

The West Branch Amateur
Radio Association will hold its
15th annual Penn Central
Hamfest on Sunday, April 29,
1979, from 11 :00 am to 5:00 pm
at the Woodward Township
Fire Hall , At. 220 south from
Williamsport. For more infer­
matron, write Richard Sheasley
K30DA, AD 1, Box 454, linden
PA 17744, or call Tony at
(717)-322-6017.

SHREVEPORT LA
MAY 4·5

The Shreveport Amateur
Radio Association will ho ld it s
annual ham fest on May 4-5,
1979, at the Louisiana State
Fairgrounds. Pre-recretret ton is
$3.00; $4.00 at the door. This is
an ARRL sanct ioned hamfesl.

NEENAH WI
MAY 5

The 3-F Amateur Radi o Club
will hold its annual swapfest on
Saturday, May 5, 1979, from
8:00 am to 3:00 pm, at the
Neenah Labor Temple, 157 S.
Green Bay Road , Neenah,
Wisconsin, just off Highway 41
at the Highway 1140r 150 exit.
Facilities inc lude a large park­
ing area and a large Indoor
swap area with a free auction at
the end of the day. Food and
beverage will be available. Ad­
vance admission for tickets



Corrections

and tables is $1.50; $2.00 at the
door. Talk-in on 52/52. For
reservations, write to Mark
Michel W90P, 339 Naymut
Street, Menasha WI 54952.

DEKALB u,
MAY 6

The Ktsttwaukee Radio Club
and the DeKalb County Ama­
teur Repeater Club will hold
their 21st annual indoor/out­
door namtest on Sunday, May 6,
1979, from 8:00 am to 3:00 pm at
the Notre Dame School, 3 miles
south of DeKalb between high·
way 23 and South 1at St. on
Gurler Rd., DeKalb, Illinois.
Ticket s are $1 .50 in advance;
$2.00 at the door. Indoor tables
are available or you may bring
your own. The outdoor setup is
free. Talk-in on 146.131.73 and
94. For tickets and directions,
send an SASE to Howard New­
quist WA9TXW, PO Box 349,
Sycamore IL 60178.

WARMIN STER PA
MAY 6

The Warminster Amateur
Radio Club will hold its fifth an­
nual "Ham-Mart" flea market
and auction on Sunday, May 6,
1979, from 9:00 am unti l 4:00
pm, at the William Tennent In­
termediate High School, Street
Road (Route 132), two miles
east of York Road (Route 263),
Warminster, Bucks County,
Pennsylvania. A registration
fee of $1 .00 per car includes
one ticket for door prizes .
Tailgating is $2.00 additional.
Indoor tables are available for
$3.00 each. Talk-in on 146.16/76
and 146.52. For further informa­
tion , please write Horace
Carter K3KT, 38 Hickory Lane,
Doylestown PA 18901, or phone
(215)·345-6816.

FRESNO CA
MAY 11-13

The 37th annual Fresno
Hamfest will be held on May
11-13,1979, at the Sheraton Inn,
Clinton and Highway 99, Fres­
no, California. The program in­
cludes technical talks, swap
tables and flea market, trans­
mitter hunt on 2 meters (146.52),
QLF contest , ARRL CD ap­
pointees meeling, ARRL·FCC
forum, commercial exhibits,
prizes, eyeball QSOs, prime rib
banquet, and more. For full
registration and eligibility for
pre-reqlstratfon prize, send in
$17 before April 27, 1979; tt's $19
and no pre-rectstratron prize
after that date. Talk-in on 146.34
/146.94. For more information,
contact the Fresno Amateur
Radio Club, Inc., PO Box 783,
Dept. HF, Fresno CA 93712.

DEERFI ELD NH
MAY 12

The Hosstraders Net will hold
its 6th annual tailgate swaptest
on Saturday , May 12, 1979, at

the Deerfield Fairgrounds, Deer­
field , New Hampshire. There
will be covered buildings, in
case of rain. Admission is $1.00,
with no comm ission or percent­
age. Commercial dealers are
welcome at the same rate. Ex­
cess revenues wi ll benefit the
Boston Burns Unit of the
Shriners' Hospital for Crippled
Children. Last year we donated
over $1100.00. Talk-in on .52 and
146.40·147.00. For more infor­
mation, send an SASE to Joe
DeMaso K1RQG, Star Route,
Box 56, Bucksport ME 04416, or
Norm Blake WA1IVB, PO Box
32, Cornish ME 04020, or check
the Hosstraders Net on Sun­
days at 4:00 pm on 3940 kHz.

SALINE Ml
MAY 13

The ARROW Repeater Asso­
ciation will hold its annual
Swap and Shop on Sunday,
May 13, 1979, at the Saline,
Michigan , fairgrounds. Adm!s­
ston. i nc lud ing parking on the
fairgrounds, is $1.50 in ad­
vance and $2.00 at the door.
There will be food , prizes, and a
covered area for trunk sales, as
well as indoor tables. Because
of Mother's Day, wives will be
given free admission. Ta lk-in
on 146.37/97, 223.18/224.78,
and 448.5/443.5 MHz. For addi­
tional details, write ARROW,
PO Box 1572, Ann Arbor MI
48106, or call George Raub
AD8X at (313)-485-3562.

CADILLAC MI
MAY 19

The wexaukee ARA will hold
its 19th annual swap and shop
on Saturday, May 19, 1979, from
9:00 am until 4:00 pm at the
National Guard Armory, 415
Haynes Street, Cadillac, Mich­
igan. Tickets are $2.00. There
will be free parking and lunches
available. Talk-in on 146.37/.97.
For more information, contact
Robert Bednarick WD8RZL,
Publicity Director, Wexaukee
ARA, Cadillac MI 49601.

BIRMINGHAM Al
MAY 19·20

The Birmingham Amateur
Radio Club will hold Birrninq­
hamfest '79 and the Alabama
State Convention on May 19-20,
1979, at the Birmingham-Jeffer­
son Civic Center Exhibition
Hall, Birmingham, Alabama .
There will be many of last year's
exhibitors, including most ma­
jor manufacturers and distrib­
utors. There will also be a huge
indoor flea market, lots of ex­
hibit space, meetings, forums,
ac tivities, and plenty of free
parking. Plans are being made
to again offer on-site FCC ax­
ams on Saturday morning.
Prizes will feature at least three
complete HF stations, several
VHF rigs, and a home video tape
recorder system. The Saturday

night banquet will feature the
nationally known comedian and
Grand Ole Opry member Jerry
Clower. Banquet tickets will be
available in advance, by mail,
while they last. For more rntor­
mation, write Birminghamfest
'79, PO Box 603, Birmingham AL
35201.

DURHAM NC
MAY 19·20

The Durham F.M. Association
will hold its annual Durhamfest
on Saturday and Sunday, May
19-20,1979, at the South Square
Mall, Durham, North Carolina.
Plenty 01 prizes, exhibits, and
programs wi ll be offered, and
the XYLs can enjoy shopping .
Ladies' bingo will be held on
Sunday. Free tailgating spaces,
under a covered, drive-in-and­
sell flea market, come with a
one-time $3.00 general registra­
tion ticket, with vendors and
dealers Included . Electrical
power will be ava ilable. Har­
monics and unlicensed XYLs
are admitted free. Talk-in on
147.825-.225, 146.34·.94,222.34·
3.94. For more information,
write DFMA, Box 8651, Durham
NC 27707.

BURLINGTON KY
MAY ZO

The Kentucky Ham-c-Pama
will be held on May 20,1979, at
the Boone County Fairgrounds,
Burlington, Kentucky, For easy
access, take the Burl ington exit
off 1·75 south . There will be a
chance for prizes included with
the $3.00 gate ticket. There will
also be hourly drawinqs, ex­
hibits, a flea market, and re­
freshments. Talk-in on 146.19/
79 and 52/52. For more Intorrna­
tion, contact NKARC, Box 31 ,
Ft. Mitchell KY 41017.

UPPER HUH NZ
JUNE 1·4

The 1979 Annual Conference
of the New Zealand Assoc!a.
tion of Radio Transmitters will
be held on June 1·4, 1979, at
Upper Hutt, New Zealand.
Visitors are welcome to attend
t his conference. For registra­
tion f o rm s , contact the
Secretary, 1979 Conference
Committee, PO Box 40-212, Up­
per Hutt NZ.

WEST HUNTINGTON WV
JUN 3

The Tri-State ARA will hold its

In addition to the corrections
on page 171 of this month's is­
sue, it is felt that a f urther
clarification is in order. Also in
"Ught Up Your life" (Decem­
ber, 1978, page 137, col umn 2,
lines 36-38), the pin con nee-

17th annual hamfest and family
picnic on June 3, 1979, starting
at 10:00 am, at the Camden
Amusement Park, West Hunt­
ington, West Virginia. There will
be a planned program for the
XYL and kids, or you can enjoy
the amusement pa rk if you pre­
fer. There Is a possibility the
FCC will administer amateur ex­
ams. There will be major prizes,
a large flea market, exhibitors,
and displays. Dealers are al­
ways welcome to space In the
covered pavilion. Talk-in on
34/94 or 16/76. For more infor­
mation, write TARA, PO Box
1295, Huntington WV 25715.

MANASSAS VA
JUN 3

The Ole Virginia Hams
A.R.C., Inc ., will hold the
Manassas Hamfest on Sunday,
June 3, 1979, at the Prince
William County Fairgrounds, V2
mile south of Manassas, Vir­
ginia, on Route 234. There will
be indoor and outdoor exhibit
areas , dealers and manufac­
t urers, and tailgaters. Also, in­
c luded will be plenty of parking,
prizes, an FM clinic, breakfast
and lunch, a YL program, and
children's entertainment.

SENATOBIA MS
JUN 9·1 0

The fourth annual Tri-State
Hamtest will be held on June
9-10, 1979, in the coliseum of
Northwes t Junior College.
Senatobia, Mississippi. Indoor
air-conditioned space will be
available for manufacturers,
dealers, and distributors. For
information, contact Joel P.
Walker, 1979 Hamfest Chair­
man, PO Box 276, Hernando MS
38632; (601)-368-5277.

BELLEFONTAINE OH
JUL1

The Champaign l ogan Ama­
teur Radio Club, Inc., will hold
its annual ham fest on Sunday,
July 1, 1979, at the Logan Coun­
ty Fairgrounds, South Main
St reet and La ke Avenue ,
Bellefontaine, Ohio. There will
be free admission and door
prizes. Trunk and table sales
are $1.00, and there will also be
a bid table. Talk-in on 146.52.
For more informat ion, contact
John L Wentz W8HFK, Box
102, West Uberty OH 43357, or
Frank Knutl W8JS, 402 Latay­
ette Ave. , Urbana OH 43078.

tions might have been better
explained this way: Connect
readout pins 3 and 14 and tc
pins 16 to 5 volts. Pin 8 of the
ICs should go to ground.

Gene Smarte WB6TOV
News Editor
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MAl·Y"X

1l.l69Y5_.. ..-
' For techn ical information order/ repai r status

or within N.Y. State, ca ll (518) 842-8350

Ball Adirondack lor
• New & Used Gear. Friendly Advice

Toll -free Order Number

1-800-833-8680*

HAL-TRONIX ~ ""
P. O. BOX 1101

SOUTHGATE. MICH. 48195
PHONE (313) 285-1782

"iI"/,<," • .
~ .

.;; ~%-

"HAL" .....tOlD C. NOWlAND
WIlXH

6-DIGIT CLOCK • 12124 HOUR
COMf'LETE KIT CONSISTING Of 2 PC GIO PRE·DRILlED PC BOARDS. 1
CLOCK CHip. 6 FNO J59 READOUTS, 13 TRANSISTORS, 3 C"'PS. 9
RESISTORS. 5 DIODES. 3 p USH ·B UTTON SWITCHES. POWER
TRANSfORMER "'ND INSTRUCTIONS.
DON'T BE FOOLED BY PARTI"'L KITS WHERE YOU H"'VE TO BUY
EVERYTHING EXTRA,
I'IlKID ...T •••• •• ••••• •••••• •••••••••••• . ••• .••• •• • •••••••••• .•• • . SII.9s

ClOC. C"'sl A,allable afld will lot .ny one 01 the abo'o'fl CIOCh, Regulal
P"ce ... S6.5O _ Only $4.50 __.ht _ do<~

SlX·DIGlT AU.M (lOCk kIT 101 home, campti', RV. Of !ield·da~ use. Optlrales
on 1 2·~01t AC or DC. and ha s its own 6O·Hz lime base on the board. COmplete
wllh all electronic components aod l wo·plece. p.e-drilled PC boa'ds. Boa.d
Size 4" • 3". Complete wit h speake. and awltches. If ope.ateet on DC, lhe.. Is
noth,n9 mo'e to buy. ·
r.1ClDAT '16.95
T..el_ voll AC line cOld 10< thoae who wlah 10 ope.ale the clock I. om 11().volt
AC. SI .95

SHipPING INf ORMATION
OROERS OVER S15 00 Wl LL BE SHIPf>ED POSTpAID EXCEPT ON ITEMS
WHERE "'DDlT1ONA L CHARGES ARE REOUESTED, ON ORDERS LESS THAN
SI 5.oo f'LEASE INCLUDE ADDITIONAL sr.cc f OR H"'NDUNG AND MAILING
CHARGES SEND SASE fOR fREE fLYER

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED. PLATED THRU AND
SOLDER fLOWED G·10 PC BOARD. 1·561"1. 2·7402. AN D ALL ELECTRONIC
COMPONENTS. BOARD MEASURES 3'10 .5'10 INCHES. H"'S ' 2 LINE S OUT.
ONLY U'.• S

DELUXE 12·8UTTON TOUCHTONE ENCODE R KIT "t,lit,ng l he new ICt.l 7206
ch'O. PTovldn bol h VISV"'L AND "'UDIO 'nel,c.t,ons' Comes " '110 ,ts c..n t..c­
lone anod,zed al"m,num cabonet. Meas" ' n only 2 Ji. " 331." Compl.le .."10
Touch·Tone pad . boa.d. crysl al. ch'p and all necessary componen ts tc Ion,sh
l he kit
pRICED AT....••. , •••..•••.•••.. • •... ..... ....... . ..........•• ..••. , S29.95
fo< l hose who w,sh 10 mount t he enCOde. ,n a hand ·held un,!, tne PC boa.d
measu.es only 9/16'" " 131." This part,al k,t w,'" PC board. c'yst al , Chip and

~~T~ti~~~ Sl4.95

ACCUknU_MUIOIY ornON kIT THIS ACCUKEYER MEMORY KIT PRO­
VIDES A SIMPLE., LOW COST METHOD Of ADD ING MEMORY CAPABILITY
TO THE WB.VV~ "'CCUKEYER WHILE DESIGNED fOR DIRECT AnACH­
MENT TO THE ABOVE ACCUKEYER. IT CAN "'LSO BE AnACHED TO ANY
STANDARD ACCUKEYER BOARD WITH UnLE OlFFlCULTV. S16.'S

ACCUUna IkIT) THIS ACCUKEYER IS'" REVISED VERSION Of THE VERY
POPULAR W&lVVF ACCUKEYER ORIGIN"'LLY DESCRIBED BY JAMES GAR­
REn. IN CST M"'GAZINE "'ND THE 1975 RADIO AM"'TEURS HANDBOOK,
SI6.'S

"'CCUkHI._MIMOIY 0f'T1OH .,,_ TOGETHER ONL Y ' 11 .00

COMPun KITSI CONSISTING Of EVERY ESSENTI"'L P"'RT NEEDED TO
MAKE YOUR COUNTER COMPLETE, HAL·eOOA 7·DIGIT COUNTER WITH fRE·
QUENCY RANGE OF ZERO TO 600 MHz, FE"'TURES TWO INPUTS ONE FOR
LOW FREOUENCY AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZERO
SUPPRESSION TIt.lE BASE IS 10 SEC OR ,1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE. ACCURACY ~ 001 % . UTILIZES l a-MH z CRYSTAL 5

" "COMpLETE KIT...... ........ ............•. .........•..•••. .•• • .•••.. . Sl29
HAl-JOGA 7·0IG1T COUNTER WITH FREQUENCY RANGE Of ZERO TO 300
MHz ee...TURES TWO INPUTS. ONE f OR LOW FREQUENCY AN D ONE fOR
HIGH FREOUEN CY; AUTOMATIC ZERO SUPPRESSION. TIME B"'SE IS 10SEC
OR .1 SEC GATE WITH OPTION"'L 10 SEC G...TE AVAILABLE ACCURACY
", 001"fe, UTILIZES l a-MHz CRYSTAL 5 PPt.l
COMpLETE KIT Sl09
HAL·50A SDIGIT COU NTER WITH ~ REQUENCY RANGE Of ZERO TO 50
MHz OR BEnER "'UTOMATIC DECl t.lAL POINT. ZERO SVPPRESSION UPON
DEMAND. fEATURES TWO INPUTS' ONE f OR LOW fREQUENCY INPUT. AN D
ONE ON PANE L FOR USE WITH ANY INTERN"'LLY MOUNTED H"'LTq()N1X
PRE-SCALER f OR WHICH Pf'!OVISIONS HAVE "'LREADY BEEN M"'DE. 10
SEC AND 1 SEC TIME GATES ACCUR...CY :!: .ool % UTILIZES la-MHz
CRYST"'L 5 PPM
COMpLETE KIT.•. •••..•••.•••..•••..•..••.• ..... ..... ...........•... SI09

f'R(·SCALlR KITS
HAL 300 pRl. • .. •... ....• ....•• • •• •••• •• • .•.•.•.•.. .• $ 19.95

(P.e·a. iIIEld GIO boa'd and all components)
HAL JOO Alrll. •... .. •. .. . . . . . .... .... .... •. • . .. . . •• $24.95

(Same as above w,th p,eampl
HAL 600 I'Rl.• .• .• .. .• ..... .•...•..••. • .•.•••••..• .• . $34.95

(PTe-{l,llIed Gl0 board and all components)
HAL 600 AII'll• •••••••• •• •• ••• •••• • •• • • •• •• •• •• •••••• $}9.95

(same as above tIIl t ..,th p.eamol
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Radio
Supply

18 5·191 West Mam Street . PO Box 88
Amsterdam , N Y 12010 Tel (518 J842-8350
J ust 5 m inutes trom N .Y. Thruway- Elil27

DIPOLE HEADQUARTERS

CONNECTORS .nd ADAPTORS
'l.2 UHF , , 2 1<>t 1 1.l '
102111I. I/HF ,_ c~_ "'iii .•
UG"s, ""_ Allst PL2st . 2 .... ..
W I" ""..10 ROst PL2st 2.... ...PU'M. UHF __• ..
_ UHF _. __ . •. _. I.
_ _ UHF ..__. . • • • • l-M
UCIMU. 8l'OC _ lot 1IllI.. I .•
ION, 8l'OC __ •
..... UH' r .... _ , .•
-. ""- UH' _ IINC _ I .•
UOI7:l, _ 8l'OC _ UHf' _. ' ' 'I
11._1 1100<. UOIOTJO_ U"IITOOlS l.II

'}t~~"'~'~'~':~~." HALF·SIZE FULL pERFORMANCE
w • M,,1II·8_ Hf eom.......lcelions An_

Famous "W2AU" a.lun
OOO!L LI 51495 ,,",II $1,00
MODH 4:1 Sh,pping

... 'J.'_. ,........- .~ .."--.--... •.'iC '
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NEW CoaxProbe* NEW
Coaxial RF Probe for Frequency Counters and

Oscilloscopes That Lets You Monitor Your
Transmitted Signal Directly From the Coax Line.

Jus t Released 1979 Edition
CONFIDENTIAL FREQUENCY LIST

Identi fies those thousands of HF sta­
t ions (SSB, CW, FAX) between 4 and
26 MHz . $6. 95 ppd.

Just Released 33rd Edi tion
WORLD RADIO TV HANDBOOK

The "bible" of the sho rtwave li stener
- most comprehensive d irectory of
sta tions p lus last-m i nute info on
skeda, new band allocations, best
bands due to sunspots. $14.95 ppd.

SPECIAL COMBO OFFER :
G6 Both books only $20 ppd.

~ NEW FREE GILFER
SHORTWAVE CATALOG

• Receivers • Antennas • presefectors
• Tu ne rs • Headphones • Clocks • Cali­
brators • AM , FM & T V Directories . Logs
a nd QSL Albums . Report Fo rms

GllFER SHORTWAVE
Dept. 733, Bo~ 239. Park Ridge NJ 07656

On lyS12.95
plus .50 postage

FINALLY! A RF PROBE that lets you connect
Into your coax cable for frequency
measurements and modulation waveform
checks directly from the transmitter.
JUST CONNECT THE CoaxProbe* into
your transmission line and plug the output
into the frequency cou nter or oscilloscope.
Insertion loss is less than .2db so you can
leave it in while you operate.
A NECESSITY IN ANY WElL·ORGANIZEO
HAM SHACK, the CoaxProbe· eliminates
"jerry-rigging" and hassles when tapping
into the coax line is desired.
A SPECIAL METHOD OF SAMPLING
keeps output relatively constant with a wide
variation of power. Power output of 8 watts
gives .31v out, while 800 watts will give
1.8v out. (rms 3-30 mhz.) 2000 watts PEP
rating too!
' Trademark of CoaxProbe Co, lor If sampling device,
© 1978 by Coa.Probe Co

•
•

USE IT ON 2 METER RIGS TO ADJUST
FREQUENCY. The CoaxProbe· has a range
of 1.8 to 150 mhz.
MONITDR YO UR MODULATION
WAVEFORM. With an oscilloscope of prop­
er bandwidth, you can check your modula­
tion for flat- lopping, etc. Ideal for adjusting
the speech processor.
NOW YOU CAN MONITOR SIGNALS when
connected to the dummy load, eliminating
unnecessary on-the-air radiation.
AVAILABLE FOR THE FIRST TIME TD
AMATEURS. Try it for 10 days. If not
satisfied, send it back for refund (minus
shipping charges) .
Order today from:

CoaxProbe CO. ~C,,"
P. O. Box 426, Portage, MI 49081

Michigan Res. Add 4% Sales Tax

Please rush POSlpa>d FlbertKla rd Desk and ", I es as erec below

How Ma "', Proce Total Price

I • LeTter Size 51 295
as Letter sue 28.97

Eliminate the mess of loose magazines,
newspapers, catalogs, etc. in office, lab,
workshop. Find what you want when you
want it by using these handy shell or desk
files. Ends personal paper pollution prob­
lems once and for all! Adhesive ID labels
included. Letter size: 9" X 11 W' X 3~4" .

Use credit card to order. Mail coupon be­
low, Satisfaction guaranteed .

~----------------
I

Professional Aid s Co ., Suite 000 .... P47
1 S. Wacker Dr., Ch icago . III. 60606

I 5 ~f l kell

I

._--.,
o Chec~ Tor free I

Calalog I
o
I enclose 5 I
fu ll payment S/11p I
.~

I 0 Bill Company ,

O
m ..L Wa are rated I1 0 Charge ,\ to Visa 0 MaSlercharge " "" :

I Acct No E.p Date ,

I Name ,

, Address I
, CflY '$la1ei ZIP . I
• II lmols ReSldell1S add 5"1. sales Ta", please. OTtler sees tram d'J"sT 10 newspaper avaIlable . .I-----------------------

--c-,

r-
• •
l~· ..
0.:::.:--s-s-c - ::=:::::
' :- :::::--:::::

;J.;" ~

?::: -~ - KEEP MAGAZINES, CATALOGS,
~~~ MANUALS,JOURNALS, PLANS

iiiIiiiiiiiii NEAT and FULLY
..... ORGANIZED!

-.'

500 MHz and 1 GHz Counters with built-in preamp
Series CTR-2A Frequency Counters exceed the h ighest quality
standards demanded by elect ronics industries, ccrnmunrca­
trcns, ham rad.o. research labs. technicians, and service. Yet
cost only hal f t he price of other commercial counters. How
does oavrs do it? Advanced design and production techniques.
That's the Oavis difference. One year warranty on assembled
units, 90 ·day on kit components.
2 RANGES: 500 MHz Kit $249.95 1 GHz Kit $399.95

Assembled $349.95 Assembled $549,95
• Preamp 10 mv @ 150 MHz • Peri<>d Measurement (Opt. @ $15.00)
• 8 Oigit .3'" LED Oisplay • Input Olode Prote<:ted
• High Stabili ty TCXO ::t:: 1 ppm • Selectable Gale Times. .1 & 1 sec.

• Oven Controlled Crystal ::t:: 5 ppm (Opt . @ $49.95)
OPTIONS: 43" LEO $tO.OO 10 sec, Time Base $ 5.00

12 V/DC 1000 Handle 10.00
Order direct from f actory. Add $3.00 for shippi ng, $1.00 extra
f o r C.O.D., and 7% sales tax in N , Y. St ate. Payment by cheek
(certified for C.O ,D.), money o rder, Master Charge, VISA.
Credit· rated company P.O. aceepted. Mone y ba ck guarantee
if returned in good condition in 10 d ays. Kits ret u rn able only
un assembled.
For m ore info rm ation , request FREE DESCRIPTIVE LITERA·
TURE, or fo r in-depth preview, send $S.OO fo r 32 ·page IN·
ST RUCTIDN MANU AL. Detai led. illust rated. Credi t ed against
purchase of either un it.

1fi1..-111l111'ii1[ OISTR IBUTOR INQUIR IES INVITEO .... 010

~~~ UI:!I AffordBbls quality is ths Davis diffsffJRCS.

DAVIS ELECTRONICS
636 Sheridan Drive, Ton awand a. N.Y. 14t50 • 716 / 8 74·5848
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Chamber of Horrors
- a true story

"We'll never see him again."

SlQflfey O. Coutant WB6WFJlLB
248 Sail Gabriel Ct.
Sit>rra Madrr CA 91024

T his was the summer I
was going for the ama­

teur Extra . It had been pu t
off far too long. Besides,
the new co m p re he nsive
code test would make it
easy. Wai t -that can 't be
m e talking. O r have I final ­
l y c rac ked und er th e
st rai n? That mu st he it-to
even thi nk the Extra could
be easy.

After two weeks of daily
study, the situation loo ks a
bit more promising. Maybe
I will try after all. At least
I'll see what it's like, in
preparation for the second
attempt .

Okay. thi s is it. Do or
die. Now or never. The
cliches don't provide any
comfort. The car seems
colder tha n usual. The sky
gloomier. My pulse rate is
def in itel y increasi ng. The
ca r's c lock shows 6:05; th e
su n ba rel y cl ears the
mountains to the east as I
back out of t he driveway .

I ar rive at 7, and al ready
three or four others are
either sitting in t heir ca rs

144

or pacing out in f ront of the
bui lding. At 7:30 the street­
level doors are unlocked,
and a brief elevator ride
brings us to the fateful
floor w here we set up
camp to await t he arr ival
o f 8:00 am .

At 7:55, a lady sticks her
head o ut o f a ce rta in door­
w ay w e have been st udy­
ing and says, " A ll ri ght , I
want all the 20-word-per­
minute people... those go­
in g for Extra Cl ass on ly." I
look aro und at the growing
group of about 15. No one
m oves. I am the o nly o ne!

1 steady m yself against
the wall. telling my rubber
knees they ' ll have to do
better, and follow her into
the reception area amidst
comments of " Been nice
knowing you," and " We' ll
never see him again."

The lady and I stand in
the still-dark recept ion lo b­
by. She re -l ocks the d oor. I
swa llow hard . She walks
around the desk, turning
o n the lights in the pro cess.
A fte r opening the log at
the appropriate page, she
asks m e to sign in . 1 am
number one. The page is
clean, except for the d ate
at the to p and the figu res
down the left margin. I ca n
barel y w rite. I am t hank fu l

I had typewritten my Form
610 application the night
before.

Afte r the paperwork is
complete, the reception ist
presses a button and a
nasty 6O--Hz buzz f ill s the
room . I expect the floor to
open beneath my feet , and
I try to recall w hat I know
abou t crocod iles . W hen
the floor rem ains so l id, I
decide it is only t he lock­
ing devi ce on the door to
th e inner sanc tum . I enter .
There at the first desk is
another lady, sharpening
her fingerna il s. At the sec­
ond desk is ... a st ranger!
The fellow w ho admin is­
te red my General and Ad­
va nced Class exams is
nowhere to be seen! This
fe rocious-look ing fellow is
limbering up his " FA I LED"
rubbe r stamp with one
hand and sort ing th rough
a box of cassette tapes
labeled " Fast" " Faster"• •
and " Rid icu lous" w ith the
ot her.

I take a seat in the stil l­
em pty glass cham ber-the
first seat, nearest the d oor.

The buzz er so u nds
again, and the other ap­
p licants begin filin g in.
And fi li ng in . And sti ll
more, until the roo m is
f illed- 61 of us in all !

Am idst all this humanity
are two other Extra Class
applicant s w ho have
turned up -one a Genera l,
the other a Novice of three
mont hs!

The examiner appears,
gri nning diabol icall y, wi th
th ree sets o f wireless head­
phones in h is hands. " W ho
are the Ext ra Class ap­
pli cants?" he asks. W e
foolishly rai se our hands.
He distributes the afore­
m entioned instruments of
torture.

" A l l ri gh t, you w il l hear
o ne minute of prac ti ce
code w hich you may copy
if you wish but i t won ' t
count on the exam followed
by five minutes which is
the test after which you
will hear the procedure
signal A R at which time I
will hand out question­
naire book lets with five
multi p le-choice answers
per questi on f rom which
you w ill selec t the correc t
answ er and indica te your
c hoice on the answer sheet
in the proper box co r­
responding to the question
number . M ake no marks in
the questionn aire book­
lets, o n ly o n the answer
sheets. A re there any ques­
tio ns?"

T h e r e c ei vin g t e st



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 • • •

RESETS MEMORY IN
USE TO BEGINNING.

MESSAGE BUTTONS SELECT DESIRED 25 CHARACTER MESSAGES.

SPEED CONTROl., 8 TO
50 WPM. PULL TO
RE<:ORll.

MEMORY SELECT: POSI­
TIONS 1, 2, 3 ARE EACH
SPlIT INTO MEMORY SEC­
TIONS A. e. C, 0 (UP TO
TWElVE 25 CHARACTER
KSSAGES). SWITCH Wet·
BI NES A AND B. POSliD
K GIVES YOO 100, 75. SO,

lEDI (4) SHOW WHICH TONE CIINTROL VOlUME COfrt. DELAY REPEAT ClJNTMIl LED INDICATES CR 25 DiARACTERS BY
MEMORY IS IN USE AND PUll TO TUNE. TRDL POWER (0 TO 2 MlNJ1f.S). PUlL DELAY REPEAT PRESSING BUTTONS A, B.
WHEN IT ENDS. ON-OFF. FOO AUTO REPEAT. MOOE. C. CR D.

NOW YOU CAN CALL CII, SEND YOUR DTH, Iftltalltly Inert Of make changes in any control. 8 to 50 WPM.
NAME. ETC., ALL AUTOMATK:Al LY. playing message by Simply sending. Continue W..1tt centrtl lets you adjust dot·dash-

AIW lilly MFJ offers you the MFJ·484 by touching anothef button. space ratio; makes your signal distinctive to
Grandmaster memory keyer with this much Memory ,.I. b 10 beginning with bunon, or penelrate OfIM.
f1exability at this prk:e. by tapping paddle when playing. Touching T.ne contnt, Room filling volume. Buitt·in

Up II tw"VI 25 character m8SS398s plus message button restarts message. speaker,
a 100, 75, 50, or 25 character message LEOs llIow which 25 character memory is Tun. lunctlon keys transmitter for tuning.
(4096 bi ts total). in use and wilen it ends. Ultn ,.••b1. I DIId Itlte keying: grid blOCk,

A Iwltell comblnn 25 character messages 8um..n m.mory I.,.r, Uses 9 volt battery, cathode, solid state transmitters t- 300 v,
lor up to three 50 character messages. no drain wren power Is on, Saves messages 10 rna. max.. + 300 v, 100 mao max.].

To record, pull out the speed control, touch in memory when power loss occurs or when CMOS ICs, MOS memories. Use 110 VAC or
a message button and send. T. pteyblek, transporting keyer. Ultra compact, Bx2x6 12 to 15 VDC. Automatically switclles 10 ex·
push in tile speed control, select your meso inches. ternal batteries when AC power is lost.
sage and touch the button. That's all there PlUS A MFJ DELUXE FULL FEAT\lIIE KEVER. OPT1ONAL SOUEEZE KEY
is to it! limbic operation with SQueeze key. Dot-dash for all memory keyers.

, .. tiM "piat any message continuously insertion. Oot and dash paddles have
and even leave a pause between repeats (up DDt..... memortll, seII -cOOlpieting dots an:l fully adjustable tension aoo
to 2 minutes). b.m"': call CO. Pause. us. dashes, jamprool spacing, instant start (ex- spacing lor the exact "teet' yoo like. Heavy
ten. If no answlf, it repeats CO again. To eect when recOltling). base with non-slip rubber feet eliminates
ansWIf Simply start sending. LEO indieates AI C.ntntl are on Iront panel: speed, "walking·'. $29.95 plus $2.00 for shipping
Delay Repeat Mode. weight. tone, volume. Smooth linear speed and haOOling.

WEIGHT CONTROL TO PENETRATE
ORM. PULL TO COMBINE MEMORIES
A AND B FOR 1, 2, OR 3 FIFTY
CHARACTERMESSAGES.

. -. .
~-~ .~ ""

.......-
• Ti nt hlnetloll
• BuIh..... llI. mery SI'1r

nIS MFJ.,t12 FEATURES FOUR 25 OR A 50 AND TWO 25 CHARACTBI ntS MFJ-411 GIVES YOU TWO 50 CHARACTBI MESSAIiES.

• SptH, ,.me, weiglrt, MESSAGES.

·:::.m:n., IwttdI $9995 .....-
• ....... ......... . l:ll" l:ll •
• 8IIIl-il m"" " VIr •-.

Similar to MFJ·484 but with 1024 bits 01 memory, less delay repeat,
single memory operating LED. Weight and tone controls adjustable from
rear panel. 6x2x6 inches. 110 VAC or 12 to 15 VDC.

Similar to MFJ-482 but with two 50 charac ter messages, less we~ht

controls. Internal tone control. Volume control is adjustable Irom rear
panel. 5x2x6 inches. 110 VAC or t2 to 15 VDC.

ForOrders Call toll-free 800-647-1800
.... MS2 Order any product fram MFJ and try It. If nat 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 technical Information, order/repair status, In t../Ua.l. alppl, outside continental USA, c all 801 ·323·~869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On r;.,.. J

MFJ ENTERPRISES, INC. ~1~SI~~I~P~9:TATE. ';;;ISSIPPI39762
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begins. VVV VVV Got it.
Solid copy so fa r. Hmmm .
Sounds l ike a QSO I had
the other night on 80
meters. Nice f ist. Not bad
at all. What? AR already? I
don't believe it. The test is
over? There must be some
mistake. The examiner
must have hooked us up to
a receiver on 40 meters in­
stead of the tape machine.

Here he comes, ques­
tionnaire booklets in hand,
ready to be distributed.
The 58 other applicants
look on; expressions of
sympathy and compassion
are evident.

I read the first question.
Easy. I've heard of these
" bu f fer question" tech­
niques. The answer is right
there. The second question
is equally simple. Two buf­
fer questions out of 10?
What is the Commission
coming to? The third ...
the fourth ... so obvious! I
must be going to wake up
soon. at home in my own
bed.

The quest ions have al l
been answered. A double­
check turns up no prob­
lems. Oh. we ll. I probably
put the wrong letters in the
boxes on the answer sheet.

Here comes the ex­
aminer again. Our papers
vanish. So does he. The
three of us look at each
other, not daring to speak. I
want to say, "Howdja do?".
but nothing happens.

The examiner reappears.
" W ou ld the three people
who took the code test
meet me at the back table,
please." It is not a ques­
tion . We cower on our way
to the back of the room, as
116 eyes follow our feeble
progress.

The examiner leans
close. He whispers: " A ll
three of you aced the
receiving test. Under the
circumstances. I think we
can skip the send ing test. "
Three jaws d rop. The ex­
ami ner smi les . " Co n­
gratu lations. " He shakes
our hand s.

We float back to our
seats. Our smiles must be
obvious, as the rem ainder
of the group breathes a
collective sigh of rel ief on
our beha lf.

But why am I smiling?
The theory test. .. the ex­
aminer was only playing
with us-toying with our
emotions! His smile must
have been due to what he
remembered was yet to
come, that which I had
momentarily forgotten .

The written exams are
distributed . The ordeal
begins anew. Only 49 ques­
tions after this one .
48 ... 47 ... Wait a minute
-this is familiar-a lot
like what I studied the past
two weeks. Not too shab­
by!

I'm finished-one way
or the other. I submit my
materia ls. " W ait in the lob­
by, please, unti l your name
is called ."

The lobby is filled w ith
people! The recept ionist is
tel l ing a recent arriva l,

" There are over a hundred
appli cants so fa r this morn­
ing. Please take a seat and
wa it to be ca lled. "

One h o ur a nd 20
minu tes later, a clerk ap­
pea rs. She's the one w ho
was sharpening her finger­
nai ls earlier. She is carry­
ing a handfu l of exams and
applicat ion forms . " Ander­
son , you passed the
Technician. Fill this paper
out. Baker, you passed the
Advanced. Fill this out,
please. Coutant. .. let 's
see, yours was an Extra
Class ... hmmm .. o h .
he re it is-you passed ."

As she hands me my in­
terim permit, I can't help
but notice her smooth,
nicely rounded manicure.
She continues through the
stack of papers, and we
learn my fellow aspirants
have both passed as well.

O uts ide, the sun, now
high in t he sky, has re­
turned to its usual warm,
bright self . It's a spectacu­
lar day! .

Write today for a FREE Calalog Sheet or see your
nearest Standard Communications Dealer.

I~~~
P.O. Box 92 151, Los Angeles, California 90009

e l 18 Handheld Transceiver
This six channel two meter radio is eboct the
size of a dollar bill and features a unique
crystal saver circuit that permits you to
transmit + 600 KHz, - 600 KHz or simplex
With Just 6 crystals. That means 18 channel
capability with just 6 crystals ... and each
channel is individually adjustable for fre­
quency. Units available for immediate
delivery at under $280.00 from your dealer.

~QU3\~e\e{
1'~O _ ~
"",,3\ \s- ·IWI.

liii& I'el calla1)1 __.......~
~ II c"al'

. el 'l'I1\" ~ ~A'3 \0
laI'SCel' . II' \"e

."eIO \ ela\11'1l
\-Ial'u \el oil

. la\Ule r ?-ellea al'lle . RPT·1Bo \<\11'\jIJa\\ \/\-1 o.uel'C~ I VHF Repealero "\0 n. ~lr\:Z. \te Operating on a single pair 01 channels in the 143-149 MHz
,4"-' range. this 10 wan VHF repeater contains a separate

transmitter and receiver IOf the re-transmission 01 Signals
and a COMIMER for control 01 the switching/timing/-
monitoring functions of the system. In addition. an optional
private channel unit may be installed as an accessory. It
may be operated in either a repeat or duplex mode. Priced
under $850 from your dealer.
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dT 1/2 PRICE I
73 Magazine for amateur radio hob­
byists is the best connection you can
have in this excit ing hobby. 73 will

kee p you in touch with this dyna mic field . . . wit h more than 100 article pages each month to fill
you in on the latest techniques and equipment and gu ide you into new areas that will make
a mateur radio as fresh and excit ing for you as the day you keyed your fir st transmission.

Take adva ntage of this special introductory offer of 1/2 the newsstand price . Subscr ibe today for
just $15 and keep abreast with the changing world of amateur radio . No need to send money
now . .. we'll bill you later if you prefer .

sJe

Please mail to: 73 ~llllo:azi llc • Subsc ription Department
P.O . Box \)31

Farmmgdale NY 11737

~ES. I walll a /(ood=nectiO~~ - - - - - - ~ES. I wa: a !1:00d CO-=-nectiOIl~ .- - - - - - - -,

I Please rush my initial subscription to 73 for Vt the cover price. I PI('a~ rush my initial subscription 10 73 for 1/ 1 the cover price.
I 0 One year SIS (Foreign ra tes (one yea r only) add $8) I 0 One yea r SIS (Foreign ra tes (one year only) add $8)
I 0 Three years for $4S I 0 Three years for $45

I 0 Payment enclosed. 0 Bill me later I 0 Payment enclosed 0 Bill me later
o ~I a.sler Cha rge 0 Visa 0 Ma., tl"r C harge 0 VisaI C" d ' IC"dI ~ _

I Signa tu re I Sil/;nature

I S am e I Name -----------------------
I Address Apt. I Address., ~t\ p t.

I City State Zip I City State :LZip ------

I Ph-ase ma il to: 73 Magazine • Subse rlpt lon Departm ent I
I P.O. Box 931 I
I Farm ing:dall' NY 11737 S3C I

I 19 Magazinel-_____ ______ _ _ _ ---l
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YOU ON FREQUENCY.

MODEL 3600A .5PPM 17° - 37°C
• AUTO ZERO BLANKING$1 9995 . AUTO DECIMAL POINT
• INCLUDes ANTENNA

SAVE SHOP COSTS WHEN ADJUSTING XTALS
MEET YOUR aso ON FREQUENCY EVERY TIME

The 3600A and 3550W Frequency Counters represent a
significant new advancement, utilizing the latest LSI Design
. .. which reflects DSI's ongoing dedication to excellence
in instrumentation, for the professional service technic ian
and amateur radio operator. Before you buy a OSI inst ru­
ment you know what the specifications are. We pub lish
complete and meaningful specifications which state accu­
racy over temperature and sensitivity at freq uencies you
need . And we guarantee those specifications in w riting.

MODEL 3550W TCXO
• INCLUDES INTERNAL BATTERY HOLDER
• SAME AS 3600A LESS OVEN
• SEE SPECIFICATIONS BELOW

MODEL 3700 .2PPM 0 °· 40°C
$26995 . AUTO ZERO BLANKING

• AUTO DECIMAL POINT
• INCLUDES ANTENNA

PORTABLEI TAKE IT TO T HE MOUNTAINS OR
USE IT MOBILE - TAKE IT WITH YOU ON FIELD DAl

ALL NEW! ALL UNPARALLELED DSI QUALITY! The mode
3700 700MHz frequency counter featu res . . ..2 PPM 0° tc
40° C proportional oven t ime base . . . Bui lt in battery trickle
charge r less batteries .. . Combined in a rugged (. 125" thick:
aluminum cabinet makes the 3700 ideal for the communi
cations industry , pro fessional service technicians, am
sophisticated amateur radio operators.

3600A OWNERS: Update your 3600A frequency counter tr
a 3700 includes . . . .2 PPM proportional oven, rugged .125'
thick aluminum cabinet. order 3600-A - 3700. Unit must bE
returned to DSI factory for modification.

DSI - GUARANTEED SPECIFICATIONS - MADE IN USA
Accu rac~ Number Size

Model Frequency Om @ @ @ " " Power Size
Range Tempel. lure 146MHz 220MHz 450MHz R. adouts R. adouts Requirements

3700 50Hz - 700MHz Proportional Oven 10MV 10MV 50MV 6 .5 Inch 115 VAC or 3"H x 8"W x 6'"0
.2 PPM 0" - 40°C 8.2 - 14.5VOC

3600A 50Hz - 600MHz Oven 10MV 10MV 50MV 6 .5 Inch 115VAC or 2'A!"H x 8'"W x 5'"0
.5 PPM 17° - 37'C 8.2-14.5VOC

3550W 50Hz - 550MHz 1 PPM 65' - 85°f 25MV 25MV 75MV 6 .5 Inch 115VAC or 2W'H x 8"W x 5"08.2 - 14.5VOC

99.9!

Mod el 3600A $199.9!

Model 3550W $149.91

Option 03 20-H r. Rechargeable
Battery Pack ........................ •... $ 29.9!

3600A - 3700 Factory Update (3600A Only)
Incl udes Labor & Re-Calibration $

- ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY -
• NO EXTRA COSTS • I

FREE Shipping anywhere in U.S. A. and Canada. Model 3700 $269.9.
All other countries, add 10%,

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

: Strongest warranty in the counter field. :
• Satisfaction Guaranteed.
• •••••••••••••••••••• ••• •••••••••••••••••••

See Your Dealer or
Call Toll Free: (800) 854·2049

DSI INSTRUMENTS, INC.
California Residents, Call Collect: (714) 565-8402

VISA· MC • AMERICAN EXPRESS · CHECK· MONEY ORDER . COO

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111



• •

MODEL C1000 10Hz to 1GHz
• INCLUDES BATTERY PACK
• AUTO ZERO BLANKING
• AUTO DECIMAL POINT
• 10MHz TIME BASE

Accuracy ... that 's the operational key to th is rugged ad­
vanced design Model cteoo lGHz frequency counter .. a
significant ach ievement from OSI. That's because you gel
. .. .1 PPM 0" 10 4O" C proportional oven time base ... Built
in 2508 preamplifier with a 600B adjustable attenuator ...
)(10 & )(100 audio scaler wh ich yields .01 Hz resolution from
10Hz to 10KHz equivalent to 10 sec. & 100 sec .Gate Time ...
Selectable . t & 1 sec. time base and 50 ohms or 1 meg ohm
input impedance ... Built-in ballery charging circuit with a
Rapid or Trickle Charge Selector ... Color keyed high quality
push button operation ... All combined in a rugged black
anodized (. 125H th ick) alum inum cabinet. The model G-l000
ref lects nsrs on going dedication to excellence in
instrumental ion for the professional service technician,
engineer, or the communication industry.

MODEL C700 50Hz to 700MHz
• INCLUDES BATTERY PACK
• AUTO ZERO BLANKING$36ft..Q5 .AUTO DECIMAL POINT

:;}-- • 10MHz TIME BASE

ALL NEW! All UNPARALLElED DSt QUALITY! The model
C 700 700 MHz frequency counter features . .. .2 PPM
00 to 400 C pr oportional oven time base ... 25db preamplifier
with a 60db adjustable attenuator. Built in battery charger
with a rapid or trickle charge selector ... Combined in a
rugged (.125" thick) aluminum cabinet makes the C700
ideal for the communication industry and professional serv­
ice technician.

3600A OWNERS: Up dale your 3600A frequency counter 10
a C 700 incl udes. new back board..2PPM proportional oven.
25db preamplif ier, rugged .125" th ick aluminum cabinet.
order 36OOA-700. Unit must be returned to OSI factory lor
modification.

os, - GUARANTEED SPECIFICATIONS - FACTORY ASSEMBLED - MADE IN USA
Proport lon.1 Owen SOH, 75M Hz SOOMHz

FreQUency Acc;:ur.cy Ower To To To Power
M.- R.n T_ r. lure 15MHz SOOMHz 1GHz R ulrement. Size

000 50Hz 10 700MHz .2PPM O· to 4O"C SOMV 10MV NA • .5 Inch 115 VAe-BATT 3"H J( B"W x 6"0
a te 15VDC

C"'OO 10Hz 10 10 Hz .1 PPM 0" to 40" C 20MV lMV "'SOMV , .5 Inch t15VAe-BATI 4"H J( 10"W J( 1","0
810 15VOC

- All Units Are Fectory Assembled, Tested And Cerry A Full 5 Yeer LImIted Werrenty -
Model C 700 $369.95

· fl'l~~ .
• Strongest warranty in the counter field. :

Satisfaction Guaranteed.• •.............. ............ .... -... . __ ......

FOR MORE INFORMATION

Call Toll Free: (800) 854-2049
OSI INSTRUMENTS, INC.

California Residents . Call Collect: ( 714) 565-8402
VISA . MC • AMER ICAN EXPRESS. CHECK · MONEY ORDER . COO

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111

3600A-700 Facto ry Update (3600A only)
Includes Labor & Re-Calibration $199.95

Model C 1000 $499.95

Opt.Ol 1.3GHz(Cl000only) $ 99.95

Opt. 02 .05 PPM 10MHz Double Oven
O' to 50' CTimeBa,e (Cl000only) $129.95

Ant. 210TelescopicAnt.lBNCAdapter 511 .95



An Intelligent Scanner
for the HW-2036

- it's programmable

Unique versatility.

View from front of scanner showing front panel layout
with alf indicators illuminated.

info rmat ion, are prese nted
to the user on an LED dis­
play. When the scanner's
memory has contro l of
transceive r freq uency. the
memo ry conte nts a re
displayed . When t he
thumbwheels control fre­
quency. the LED display
follows the thumbwheels.
This has been found to be a

..

""

•

Fig. 1. Power supply.
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Overview

Frequency and channe l
number, along w ith other

ing b ina ry-coded-decimal
synt hesizer frequency con­
trol. This scanner also has a
sma ll instruct ion set to in­
c rease its versat ility. a
fea tu re which I be lieve is
unique.

T his article desc ribes a
p rogrammable scanner

designed to interface wi th
the Heath HW·2036 trans­
ceiver, but capable of be­
ing modified to function
with other transceivers us-

Lawrence D. Schuldt WA9TA H
415 Wayne Rd., Rt. J
Rochelle IL 6/068
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DOVETRON
Mpc·I00OC
Multipath Correction
In·Band Diversity &
AFSK Tone Keyer
Amateur Net: $545.00

Standard features include CONTINUOUSLY tuneable Mark 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
inter1ac. to microprocessor and video terminal peripherals.

Govl. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG
MPC·l00OCR
Signal Regeneration &
Speed Conversion
Amateur Net: $645.00

New ITEMS • •• New BARGAINS!

FREE UPON REQUEST!
Send today for FREE copy of

NEW CATALOG WS·79. Address Dept. 73

A front panel switch permits internal TSR·2OQ Signal Regenerator-Speed convert­
er assembly to electronically "gear-shift" between 60, 67, 75 and 100 WPM. All
incoming and outgoing signals are regenerated to tess than 0.5% bias distortion.
Also available with DIGITAL Autostart (TSR·200D): Amateur Net: $695.00

FAIR RADIO SALES
1016 E. EUREKA - 80. 1105 ' liMA, OHIO' 45801

FOR SALE
RADIO BUSINESS

and HOME
Twelve miles sou th of t he Vt.-NH
border- Two-way FM sales & service.
with E. F. Johnson franchise; Also service
Motorola & G.E. 30 x 50 insulated well-
healed shop with upstairs storage. Well
stocked and well equipped. A goldmine
for a good worker. Grosses 100m to 135m
yearly .
Sllie includes a-room. 2-stof)' home ;,
good condition. Owner retirln~ .

nOM E & BUSINESS
$110,000 413-173-5063
Ow ner will take mortgage at 6 % interat.

CJ~ Rak SeJWice
29 Alden St reet, GreenHeld. MaSIJ. Q1301

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA, CA. 91030DDVETRDN

"" 0 23

MPC·I000R/·
TSR·500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor­
rection & DIGITAL
Autostart
Amateur Net: $895.00·

The MPC-l000R/TSR-SOO provides Preloading and Recirculation of the 200 character
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character
Rate, Tee Dee Inhibit, Blank/LTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS-l()O) Autostart mode.

• The Mpc·l000R is also available without a TSR assembly and functions as a MPC­
l000C with a Triple Tone-Pair AFSK Tone Keyer. This "Basle-R" permits future ex­
pansion with a TSR·l00, TSR-200, TSR-200D or TSR·500 by simply lifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basic-R): $595.00

Your QSL will bring complete specifications. or call: 213-682·3705.

V Reader ServiG6-see page 21 J 151



Fig. 2. Memory control and instruction logic. Resistors at El4--1 , 5 and E13-lO, 12 = 2200
Ohms.

ca pa ble of stori ng 16
wo rds. This memory data
can be interpreted as eithe r
freq uencies or instructions
to be executed.

The instruction set con­
sists of three instructions.
Since all frequencies
entered into the scanner
will have either a 4, 5, 6, or
7 in the megahertz posi­
tion . it was decided to use
some of the unused digits
as instructions. Therefore,
the numbers 0,1 , and 2 are
decoded and executed as
instructio ns by the scan­
ner.

The instruct io n se t is as
follows:

A ze ro in the megahertz
position wil l cause the
scanner to refere nce the
thu mbw hee ls fo r its fre­
q uency to be scanned,
after which it will reset the
channel counter to zero
and begin scanning again
from channel zero .

A one in the megahertz
position will c a use the
scanner to read the thumb­
wheels fo r the frequency.
bu t have no effect on the
channe l counter .

In this and in the pre­
v io us inst ruct ion, t he
num bers in the 100 kH z
and 10kHz pos itions are ir­
re levant.

A two in the megahertz
posit ion wi ll cause the
scanner to execute a jump
to the channel numbe r
spec ified in the 100 kHz
and 10 kHz positions. If the
memory contents were
204, the scanner would
jump to channel 4. This in­
struction is used for storing
more than one set of fre­
quencies in memory. By
simply starting the scanner
in the appropriate set of
frequencie s. you have a
choice of frequencies that
can be scanned without re­
programming.

Th e instruc t ions that
ref e ren c e th e thumb­
wheels have been fo und to
be very usefu l, si nce this
gives you one channe l that
can be cha nged without
reprogram ming.

Examples of how the in-
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t ran scei ver fr e qu en c y,
whether scanning is t urned
o n, a nd whethe r the fas t o r
s low sq ue lc h d el a y is
se lected .

The scanne r's memory is
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'"2 ' ''00
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Q SY without turning o n the
dome li ght. O the r informa­
tion d ispl ayed in the LED
dis play is whethe r t he sca n­
ner memory o r the th um b­
whe el s have contro l of

, n, ,
'"se....

<I ClOC . '

'.'

..

Fig. 3. Scan control logic. Resistors on Ell are 2.2k Ohms.
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Note on logic diagrams:
Total tc package count is 27. The numbering scheme is as

follows. come ..nen ls with numbers 100 and above are
mounted on t he display panel. Components numbered
E1 ·E4 are in the fi rst row on the board, E11·E14 1n the second
row, E21·24 in the thi rd row, etc.

Not shown on logic diagrams are decoupling capacitors.
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great convenie nce when
driving at night, since the
thumbwheels on the trans­
ceive r are no t ill umina ted,
which makes it d ifficult to
read the frequency o r to
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Clearly the choice of those who know quality.

new·tronlCS corporation
15800 Commerce Park Dr. • Brookpark. Ohio 44142



Overall view of the author's 2 meter FM setup with Heath power supply, WA9TAH scan­
ner, and HW-2036 transceiver.

154

struction set is used will be
given later in the section
entitled "Operation." It's
not as complicated as it
sounds .

The scanner can operate
either from the 13.8 V dc
mobile power or from its
own internal ac supply.
The Heathkit supply for
the HW-2036 is not capa­
ble of supplying the cur­
rent requirements for both
the transceiver and the
scanner, so a separate sup­
ply is required for the scan­
ner.

The scanner was built to
provide a reasonably close
match to the Heath trans­
ceiver, but, of course, the
builder can change pack­
aging to suit himself. The

cabinet and bezel are
ordered from Heath and
the chassis is the chassis
from the HW-2036-3 power
supply. The front panel is
fabricated from a piece of
scrap aluminum.

There are five push­
buttons on the front panel
which function as follows:

The SCAN push-button
turns scanning on and off .
Status is indicated by an
LED on the front panel.

The MEM push-button
gives you the option of
memory-controlled fre­
quency when not scanning
Memory is automatically
activated when scanning is
started, so it is not
necessary to press MEM at
the start of scanning .

Status of memory or manu­
al frequency control is also
indicated by an LED on the
front panel.

The LOAD CHAN button
causes the value placed in­
to the two right-hand digits
of the thumbwheels to be
transferred to the channel
counter . This lets you ad­
dress any location in
memory for modification
or for starting a scanning
sequence. As has been pre­
viously mentioned, more
than one scanning se­
quence can be stored in
memory . The correct se­
quence is activated simply
by starting the scanner at
the first address (channel
number) of the desired se­
quence. The channels are

numbered octallv (base 8)
from zero to seventeen.
The number sequence is,
therefore, 0, 1, 2, 3, 4, 5, 6,
7,10,11,12,13,14,15,16,
17. This is done because
binary-to-octal and octal­
to-binary conversions are
much easier to do than
binary-to-decimal and
decimal-to-binary conver­
sions.

The SQUELCH push­
button selects one of two
delays, after which scan­
ning resumes when a car­
rier drops out of the
receiver. The two delays
are approximately 13 sec­
onds and about .2 seconds.
The 13-second delay is suf­
ficiently long to prevent
the scanner from resuming
scanning before a reply is
received. However, if you
wish to resume scanning
between exchanges of a
QSO you are monitoring,
switching to the .2-seco nd
delay lets you do so. The
.2-second delay is long
enough, however, that the
scanner will not resume
scanning if the signal drops
momentarily because of
mobile flutter .

The WRITE/PASS button
serves, as the name im­
plies, a dual function .
When the memory and
scanning are off, pressing
this button will cause the
contents of the thumb­
wheels to be written into
memory. When the button
is released, the channel
counter will increment,
ready for the next write.

When scanning, the
WRITE /PASS button is
used to cause the scanner
to bypass a signal. In other
words, when the receiver is
locked on a signal and you
wish to resume scanning,
pressing this button will in­
crement the channel count­
er and cause scanning to
resume.

In addition to the five
buttons, there are three
switches associated with
operation. The BRICHT­
DIM switch varies the inten­
sity of the LED display from
a low intensity suitable for



Close-up view showing construction o f front panel and some of the switch wiring.

counter LEOs shou ld dis­
p lay the number in the
thumbw heels. Press SCAN
and t he scanner will begin
scan ni ng, changing fre­
quencies, and executing in­
structions as it reads the
memory information. If the
programming included an
inst ruction to read the
thumbwhee ls, dial up a fre­
que ncy in the thumb­
wheels. As you watc h the
LED fre q uency d ispl ay,
you will see the frequency
in the thumbwhee ls being
sca nned, and the MEM
LED w ill b link out, in­
di cat ing t hat. a t t ha t time,
frequency is be ing con­
t ro lled by t he t hum b­
whee ls.

w hee ls . Pr e s s LOAD
CHAN, and the channe l
cou nter d isp lay shou ld
now read this value .

At this t ime, the scanner
is re ad y for programming.
To program, simply dial in
the desired digits in the
thumbwheels, and press
the WRIT E/PASS button.
Each time t he button is
relea sed, the c hannel
co unte r shou ld inc rement,
awa iting the next write cy­
cle .

Whe n a ll frequenci e s
and instruct ions are loaded
in to mem ory, d ia l the
desired sta rt ing c han ne l
num ber into the two ri ght­
hand d igits a nd p ress
LO AD CHAN. The c ha nne l

Contents
6.94
6.52
6.73
6.61
6.79
7.12
7.24
6.22
6.85
1.XX

Channel

•
1
2
3
4
5
6
7,.

11

Comments
scan 146.94
scan 146.52
scan 146.73
scan 146.61
scan 146.79
scan 147.12
scan 147.24
scan 146.22
scan 146.85
scan the frequency dialed into the thumb­
wheels. XX indicates irrelevant digits.

12 6.11 scan 146.11
13 6.22 scan 146.22
14 6.33 scan 146.33
15 6.44 scan 146.44
16 6.55 scan 146.55
17 6.66 scan 146.66

Ta ble 1. All 16 channels used as frequencies. Wi th this sequence programmed in, the
scanner will cycle through all memory loca tions repea tedly, starting again at channel 0 at
the end of a sequence.

Operation
The followi ng are some

examples of how the scan­
ner may typically be used .

The startup sequence is
as follows:

With power on, the LED
displays should light. The
SCAN. FAST SQ. and MEM
LEOs may be on.

lt t he SCAN LEO is o n,
press t he SCAN button to
t urn it off .

lt the MEM LE D is lit,
press the MEM button to
turn it o ff .

Dial up the number of
the first channel you wish
to progra m in t he two right­
ha nd d igits of the thum b-

bu tton.

indoor use or mobile use at
night o r a not pa rtic ularly
br ight day, to a high inten­
sity that the sun at noon is
hard put to was h out when
operating mobile.

The power switch o n t he
front panel removes power
from the displays and all
logi c ex cept for t he
memo ries . This way, as
long as power is available,
the RAMs reta in the ir d a ta.

The master power switch
is loca ted o n the back o f
the scanne r and removes
a ll power within the uni t.

Since momentary con­
tac t switc hes are used,
some ind icator syste m is
required to d is play t he key
in fo rma tio n o n sca nne r
stat us. For th is purpose, the
decima l po ints of the two
digits in the channe l in­
dicator are used, plus one
additional LED . T he
dec imal point labeled
MEM is used to indicate
that the memory has con­
trol of the frequency .
When this LED is lit. it is im­
possib le to do a write into
memory, since t he t hu mb­
wheels are disa bled.

The other decimal po int
in t he cha nne l ind icato r
displ ay is label ed FAST SQ.
When this ind icator is o n,
the sque lch del ay is set for
t he .2-seco nd t ime .

An additiona l LED is
located between t he chan­
nel counter a nd the fre­
quency display and is il­
luminated when scanning
is turned on. The write
function is disabled when
this LED is lit also, so, in
o rder to write into mem­
ory, both the SCAN a nd the
MEM LEOs must be off.

One additiona l fea tu re is
built into t he scanner; its
function is to prevent the
transce ive r from scanning
if you dec ide to QSO. The
first tim e the push-to-talk
button on the microphone
is pre ssed , sca nn ing is
turned off . Thisis reflected
o n the d ispl ay panel; when
PTT is pressed , the SCAN
LE D goes o ut. Scanni ng
can be restarted after the
QSO by pressing the SCAN
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scan enable flip -flop ,
E21-6, and the signal RCV
SIC SCAN STOP L, which
stops the scanner in the
presence of a signal. E21
can be set or cleared by
pressing the SCAN push­
button. and E21 can be
cleared by voltage at the
transmit relay going to
zero, as it does when PTT is
pressed.

Two other signal sources
for incrementing the chan­
nel counter are included.
They are PASS L. which is
asserted when the WRITE!
PASS button is pressed and
memory or scannmg are
turned on, and MEM LOAD
INC L, which is asserted
when the WRITE /pASS but­
ton is pressed and memory
and scanning are turned
off . This causes the chan­
nel counter to increment
after the write is per­
formed .

Fig. 2 shows the memory
control and instruction de­
coding logic. The main ele­
ment in the memory con­
trollogic is flip-flop Ell-5.
6. This is the memoryl
manual mode control.
When the flip-flop is set, a
ground for the thumb­
wheels is broken, removing
them from control of the
synthesizer, and the signal
MEM EN L is generated to
the memory, turning it on
and giving the memory
control of the synthesizer
input lines. This flip-flop
can be set and cleared by
the MEM push-button on
the front panel. It is also
set by the signal INC H,
which is derived from the
scan clock when scanning
is turned on. It can be
cleared by either a 0 or a 1
instruction, which tells the
scanner to scan the fre­
quency in the thumb­
wheels .

Another part of the
memory control logic is
the WRITE /PASS logic.
PASS L is generated when­
ever the WRITE/PASS but­
ton is pressed, but is in­
hibited from doing any­
thing unless scanning is on
or memory is on. This in-

p rogrammab le up-down
counter. In this case, only
the count up input is used .
The counter can be preset
to any desired value by ap­
plying data to pins 1, 9, 10.
and 15 and pul sing pin 11
low. This is how the jump
instruction and the load
channel functions are per­
formed .

The count pulses for the
74193 are generated by
E51 . a 555-type timer IC
wired in the astable con­
figuration . This produces a
string of clock pulses with
a period of about 350 milli­
seconds.

Application of pul ses
from the scan clock to the
counter is enabled by the

Comments
scan 146.94
scan 146.73
scan 146.52
read tnumbwneets lor the frequency, then
start scanning again from channel a

red uce load ing on the lines
between the thumbwheels
and the synthesizer board.

Fig. 7 shows the channel
disp lay logic for the two
digits of the channel dis­
play, the SCAN LED. the
FAST SQ LED, the MEM
LED, and the two most
significant digits of the fre­
quency display, which are
hard-wired to display a 1
and a 4.

The 7406 1C is a hex
inverter-driver with open
collector outputs . Four
sections of £31 are used
here to turn on segments in
the left-hand channel dis­
play digits.

The heart of the scan can­
trolloglc (Fig. 3) is the 74193

7.12
7.24
6.79
6.85
2.04

Contents
6.94
6.52
6.73
O.XX

Con tents
6.94
6.73
6.52
o.xx

Table 2. Only a few channels are used.

4
5
6
7
10

Channel
o
1
2
3

Channel
o
1
2
3

Comments
scan 146.94
scan 146.52
scan 146.73
scan the frequency in the tnumbwneets.
then set channel counter to zero
scan 147.12
scan 147.24
scan 146.79
scan 146.85
jump to channel 4. The 2 in the megahertz
position specifies the jump instruct ion;
other digits specify channel number.

11 6.94 scan 146.94
12 t .xx read tnurnbwheers
13 6.79 scan 146.79
14 6.73 scan 146.73
15 6.61 scan 146.61
16 6.52 scan 146.52
17 2.11 jump to channel 11

Table 3. Multipfe sets of frequencies. each of which can be individually selected. This se­
quence contains three separate groups of frequencies and instructions. Starting the scan­
ner at channel O. 1. 2. or 3 activates the scanner in the first loop. Similarly. starting the
scanner at channel 4, 5, 6. 7. or 10 activates the second loop. If the scanner is started at
channel 11, 12, 13, 14, 15, 16. or 17, the third loop is entered.

When a signal is encountered, the scanner will stop scanning. When the signal drops,
the scanner will resume scanning after either the 1J..second or the .2-seco nd delay. If you
wish to engage a station heard in a QSO. simply make sure that the offset switch on the
transceiver is set to the appropriate offset, pick up the mike, and go. Transmit frequen cy
also follows the scanner.

There. is one limitation on the instruction set. Do not follow a jump instruction with
another instruction, only a frequency. For example, if a memory location contains 2.04.
channel four should not have a 1.XX, a O.XX, or another iump instruction in it. If this is
attempted, the instruction following the iump may not decode reliably. Putting a fre­
quency. which requires no decoding. after the jump instruction is perfectly fega/.
however.

logic
An attempt has been

made to divide the logic
diagrams into easily
digestible (and drawable)
units . These will be
covered individually here.

The frequency display
logic diagram consists of
the LEOs for the MHz, 100
kHz, and 10 kHz digits.
their 7447 decoder-drivers.
and the 7404 inverter­
buffers. The double inver­
sio n on each bit is not a
mistake; it is there to

Tables 1 through 3 are
some typical programming
examples , with explana­
tions of what the scanner
will do.
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Close-up view of scanner interior from the left. Discrete components are shown mounted
on 16-pin DIP plugs.

struction decoded is a 0,
this will be detected by
E14-8. This wi ll se t fli p-flop
E22·9, wh ich se rves as a
memory for this inst ruct ion
d ur ing the time that the
thumbwheels have cont ro l
of the synthes izer. When
INC H goes high , th e out­
put of the flip-flop is en­
abled thro ugh E14-11 to
become the signa l ADDR
RESET. which clea rs t he
chan nel counte r. At the
same time, INC l goes low.
When INC l re turns to the

another instruction .
E44-8 examines the most

significant d igit in memory
and asse rts a low if a 1 or a
o is detected. Since both of
these inst ruct ions are used
to cause the scanne r to
read the frequency in t he
thu mbwhee ls, thi s sig na l is
used to clear the memoryl
ma nual mode f lip-f lop.
This p laces the thum b­
wheels in control o f the fre­
quency unti l the next INC
H pulse.

Additionally, if the in-

Fig. 4. Fast/slow squelch.
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that t his instruction ex­
ecutes immediate ly upon
INC l going high. This
means that after the jump
inst ruc t io n is exec uted,
th ere will not be a not he r
INC L pu lse. Th us, if
a nothe r instruction is pres­
ent, there is no setup t ime
ava ilable, and an instruc­
tion will execute as soon as
it is ma rgina lly decoded .
This can lead to very er­
ra tic performance, a nd I
have found it best simply
not to follow a jump with

.,.

•••
'",,~~,

hibit gating is o n the chan­
nel counter logic diag ram.
E54-8. When scanning is off
and the thumbwheels a re
in control of t he sy n­
thesizer lines (also used as
the memory input/output
bus). it is possible to do a
write into memory. In this
condition, E54-8 inhibits
the PASS l signal from in­
crementing the c hannel
counter. £34-8 is ena bled
when the WRITE /PASS bu t­
ton is pressed and the
signa l WR ITE L is gen­
e rated. This signa l is al so
used to gene ra te MEM EN
l , w hic h t ur ns o n the
memory without giving it
cont rol of the synthes izer
li nes. In this man ner, t he
thumbwheels retain con­
tro l of the synthesizer
lines. and what is dialed in­
to the thumbwheels is writ­
ten into memory.

Shortly after WRITE L
returns to a high condition,
MEM LOAD INC l goes
low, causing the channel
counter to inc rement fo r
the next write cycle.

The o nly port ion of the
logic in th is d iagram not
disc ussed so far is the in­
st ruction decod ing logic.
Inst ruction decod ing is
enabled at E54-3, requiring
that we must be in auto
mode, that is, the memory
must have synthes ize r con­
trol in orde r to decode an
instruct ion. This prevents
any attempts by the scan­
ner to execute instructions
when merely dialing a O. 1.
or 2 into the thumbwheels .
The instruction must be
read from memory to ex­
ecute. Instructions are also
inhibited from executing
unti l the signal INC L
re turns to a high state.
Since data is b roug ht o ut
from memory on the nega­
tive-going edge of INC L,
this ensu res adeq uate set­
up time fo r proper de­
cod ing.

Decoding for the jump
inst ruc tion is the simplest.
E44--6 examines the data
from the most significant
digit of memory, and, if it is
2, generates IMP l. Note
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Fig. 5. Memory.

connected to the thumb­
whee ls and the anode ends
are connected to the
synt he size r board . This
isolates the switch sections
so that, when the memory
has control of the bu s, data
bits are not shorted to­
gether by the switches. I
recommend germanium di­
odes for this purpose
because of their lower for­
wa rd voltage drop. For the
Heathkit transceiver. this
will require 12 diodes .

The ground wire from
the t humbwhee ls must also
be li fted and extended into
the scanne r. This becomes
the signa l THUMBWHEEl
eND on the lo gic dia­
grams. When this is
grounded , the thumbwhee l
data is asserted onto the
bus. When this is broken,
all data input s to
the synthesizer go to a high
state and the memory can
then assert control.

Two other wires are re­
quired . One goes to the
cold side of the transmit!
receive relay coil. In the
receive position. this is at

tain signals are bussed in
common to all three chips.
They are MEM EN L, which
turns on the memory for a
read or write. MA1, MA2,
MA4, and MA8, which con­
trol memory addressing
and are generated by the
channel counter , and
WRITE L, which , when
asserted, causes the data
on the input lines to be
written into memory.

As can be seen in Fig. 1.
t he re is nothing fancy
about the power supply,
and it shou ldn't cause
anyone an y prob lems.

Transceiver Modifications
In o rde r to interface this

scanner with the t rans­
ceiver, a few minor modifi­
cations are necessary .
They are quite simple and
should pose no problem.
First the thumbwheel con­
tacts must be isolated from
each other. To do this, a
diode is placed in series
with each wire from the
thumbwhee ls to the syn­
thesizer boa rd. The cath­
ode ends of the diodes are

w~'H L

the 555, E52. wired as a
monos tab le. This hol ds
RCV SIC SCAN STOP L as­
serted for an additional
time interval. The select ion
of the 13-second or the
.2-seco nd time delay is per­
formed simply by using
E31 ·12 to switch in add i­
tional capacitance for the
longer time period.

After the amount of
logic required to support it.
the memory itse lf is anti­
climactic. There are three
memory ICs. each storing
1& words 4 bits long. Cer-

, , , , , , , , , ,, ,.. " "..
P--Ui , m , m
f!----. ... .. ,

"
'" tL- eu .., " Ii' ,.. ,

'",... u,. un
J!--u , •

" "r eaz • m ~,

p---. "
,

"
,

". .., • ." ,
~,

,J; , t "£0' .~ ,J;
, "f" ., ,J; , 1.:'£0'...'

" "

........,
- ,
" 0' E~ L

high state, it clocks and
c lears the fli p-flop. resto r­
ing it to its orig inal clear
condition.

The squelch control
logic is relatively simple.
The squelch voltage is con­
verted to a TTL logic level'
and is used to generate the
signal ReV SIC SCAN
STOP L. When the squelch
voltage returns to the
squelch state, this triggers

" Eugene R. Zobel, " The Syntha·
scanner," 0 5T, Vol. LX, No. 11,
November, 1976.
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Fig. 6. Frequency display. All resistors are 330 Ohms. ~ Watt.
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Ail this versatility plus. •• 1 dial set frequency (± 600 KHzl
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• Superior cross modulation, overload and Image rejection characteristics
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Rear view of scanner showing locations of the three LM309K regulators.

•

place to use it.
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member that the svn­
thesizer board has to be
able to detect a logic 0,
and there are a diode and
the 7406 IC producing
voltage drops in series . I've
had no problem with am­
biguous voltage level s in
this respect, bu t, if you
have a reed relay in the
junk box, the re's a good
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my operating is mobile and
I didn't want any more
knobs to twiddle than
necessary.

You may want to use a
reed relay to tie thumb­
wheel grou nd to ground. I
used fou r sections of a
7406 Ie pa ra lleled so that I
cou ld get the vo ltage drop
as low as possible. Re-

Construction
The logic is bu ilt wi th

wire-wrap tech niques o n a
scrou nged wi re-w rap
board. The display pane l is
built o n a piece of perf­
board with the 40 Current­
limiting resistors for the
LEOs epoxied to it.
Discrete components are
mounted on DIP plugs
which then plug into
sockets o n the wire-wrap
board. I will be happy to
answer any questions any­
o ne may have that a re ac­
companied by an SASE .

Possible Modifications
There are a number of

possib le ways a builder
may wish to customize this
circuit, so I'll mention a
few. Scan rate could be
made variable by using a
pot. It could also be made
async hronous so that the
channel counter would in­
crement, wa it fo r the syn­
thesizer to ac hieve lock,
time out a speci fied de lay
- maybe 50 to 100 milli­
seconds - and the n incre­
ment aga in . Scan rate
would then depend on how
fast the synthesizer locks
up rather than a fixed rate.

The builder may also
consider putting pots on
the squelch delay and in
the LED brightness circuits.
I didn't be ca use most of

13.8 volts. When transmit­
ting, it is grounded. The
other wire is a pickoff for
squelch voltage and, in the
Heath transceiver, goes to
the emitter of Q213. For
other transceivers, it may
be necessary to vary com­
ponent va lues, add a zener
diode in the squelch line,
or eli minate the inverter at
E32-10. This wil l va ry from
one ma ke and model to
a nothe r, so no specifics for
othe r rigs are offered here.

There are a total of 15
conductors between the
scanner and the trans­
ceiver, not including
ground, which is made
through the cases.
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___ 579.95
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YAESU KENWOOD
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FT625 T55205
FT225 TR7400A

ALOA, AMCOMM , ETO ALPHA
TEMPO VHF ONE PLU5

, Call
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been
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1441146 MHz SWR 1.2:1
50 ohms Horiz./Vert.

length 6.4 m. WI. 4.4 kg.
Side lobe atte nuation - Supe rb
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$79.95
9 Element 144·146 $39.95
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BELDEN 8000 #14 Ga. Stranded 6¢/Ft.
We cu t any length up to 1000 ft.

~';"
GROUND

$675.00

,

73's Mike WB5UZC

• 75 BBO - $59.95
• 40 BBO $49.95

100W Input, CW Filter
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reducing static noises since the antenna is D.C.
Ground design.

This antenna is constructed of " high-quality"
materials and many hours of pleasurable operat ion
can be expected .
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Ama teur dealers price li st . Texas residents add 6% lax Please add
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Trickle-Cost Trickle Charger
- junk-box project

1947 revisited .

ba re ly moved . A m illiam­
pere meter was subst i­
tuted . It showed about 35
mA, a bit on the light side.
Other light bulbs were
tried . reveal ing that the
c h a rge ra te c o u ld be
v a r ie d from a few
milliamperes to over a n
Ampe re just by swapp ing
bu lb s. The size bulb you
might need will depend
upon what vo ltage you r
trans fo rme r produces p lus
wha t cha rging rate you
des ire . A few momen ts of
tria l-a nd-erro r will show
jus t what you need . Be
sure you sta rt with a low­
wa ttage bul b, or you mig ht
end u p with a popped
diode o r a bent need le !

Other tha n tha t sma ll
preca ut ion, it 's a foolproof
project. o ne p rov iding a
usefu l produc t at a very
minimum cost . Try it ! .

The t hree wind ings were
hooked in ser ies-aid ing .
Yes. there's " po la rity" to
ac. .. use a voltmeter to
e nsure se ries-aid ing a nd
not se rie s-buck ing! A bit
more digging in the junk
heaps produced an ancient
base-mount socket for a
light bulb. Sniffing through
my diode collection nosed
out one wit h a 3-A ra ting;
one with a lesser capabili­
ty wou ld have served qu ite
we ll.

Now for the ci rc uit.
Wha t cou ld be more

simp le ! All t ha t rem ains is
to ascertai n the size o f the
light bu lb yo u' ll need for
t he des ired c ha rge rate .
Here my multimete r came
into use. Sta rt ing wit h the
1Q-A range and wit h a 25-W
bulb in t he socket, the
charger was hooked ac ross
a 12·V battery. The mete r

Could you bu ild me one
like it?" What a memory
that boy ha s!

Yes. I remembe red
it .. . and yes. I could build
one like it. The original
was- a zero-cost project,
and the reprodu cti on
would fall in the same
catego ry.

A .b it of pawing through
what remains of my once
extensive junk collect ion
(I 've given away two truck
loads!) revealed a
tra nsfo rme r wi th t hree
5-vo lt wind ings. There ' s
not hing sac red a bo ut the
tota l vo ltage needed fro m
the transfo rme r. Anyth ing
above about 15 volts and
below about 35 volts can
be used. The hype r-simpl e
method of controlli ng t he
cha rge rate can cope with
a wide range of ac
voltages.

o.OO(

A c a tc h y title . huh?
What it really means

is that you can build a
tr ickle c harger for just
about zero cos t. This one
was for a 12-V lead-acid
sto rage battery in a recrea­
tional vehicle that sits idle
for considerable periods. It
belongs to one of my sons,
and one day he came up
with. " Hey, Dad. do yo u
re mem ber t hat t r ickl e
charger you bui lt fo r the
Mercury back in 1947?

un
lI~T .......

: ~""3Ir""---g~1

Carl C. Drumetter WS))
5811 NW 5851.
WorT A C'rt's OK 7J Jl l

Fig. 1.
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Looking West
from page 6

No one can hurt you there. In
fact, you stayed away from pur­
ch asing a 220 radio because of
all the ongoing hoopla over 220
c a. Why should you give a
damn about what happens 10
220?

You have got 10 care. If this
theft of 220 is successful , then
your days of sanctity are num­
bered. A very evil precedent has
been set here, one with far­
reaching implications. If mari­
time mobile can be suc­
cessful in convincing the mili­
tary 10 give up spectrum, it
would open the door for other
services to do likewise. It's no
secret thai aircraft would 10116
144 to 148 MHz and remote
broadcasting would be over­
joyed to procure 420 to 450 MHz.
The door Is now open for them
to lobby to that end. Even the
low bands are not safe since
there are always more services
wanting spectrum than spec ­
trum available. Do not be sur­
prised to see the amateur media
in the near future filled with just
such stories. That is, unless the
current situation can be beaten
down in a way that will make the
next spectrum thief think twice
about going up against us.

WHAT MIGHT BE DONE
In gathering input for a

Wesllink item on this story, I
placed calls to several coor­
di nation councils to gather
react ion and input. Normally I
wait for such ca lls to come to
me, but this time the story
seemed to warrant the expense.
The reactions I got ranged from
resignation that 220 was lost, to
" we had better start moving
repeaters off the band now so
that there is no real crunch
later," to " f ight it to the wire"
and beyond. These were the up­
front emotional responses, but
in most cases they were given
with a sense of commitment.

Constructively, what can you
as an ind ividual do to stop this
theft? Letters are important, as
are petitions. Write your con­
gressman and senators. Ex­
plain your feelings on the mat­
ter, and back this up with facts
about amateur radio's project·
ed growth and use of the spec­
trum over the next few years. To
a politician these numbers
mean votes, and every vote lost
means less chance of his or his
party's reelection to that office.
Leiters direct ty to the Presiden t
might not hurt either.

Petitions hold the same or a
greater value. Each signature Is
a potential vote, so if you cir­
culate a pennon. be liberal on
the matter and get support from
the general public as well as
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your fellow hams. The effect
that a couple million signatures
would have on the politicos
would amaze you.

One avenue which is being
explored Is going on the etten­
srve rather than staying on the
defensive. There is talk of tak­
ing the initiative and going alter
216t022O MHz as an addition to
220 to 225 MHz, in light of the
fact that the government no
longer has interest in Its utiliza­
tion. The rationale here is that
(at least in southern California)
220 to 225 MHz is overflowing
with activity and the 21&to-220­
MHz spectrum would be able to
handle the ove rflow from both
220 and two meters. At least
one amateur I know is writing a
direct request for rulemaking to
the FCC on that very topic.

Finally, there is one more
thing you can do. If you have
been thinking of getting on 220
and now again fear the loss of
the band, do not let this tatest
attempt at spectrum theft deter
you. Now, more than ever be­
fore, it is important to populate
220 to the bursting point. Make
the band overflow with activi ty.
There is still time to make 220
into a band that would be very
hard to change. 220 radios of
the crystal-controlled variety
are not expensive, and with the
overall low noise floor of the
band, the point-te-point simplex
range will amaze you. You do
no t need a repeater to enjoy the
advantages of this band.

REHAB RADIO DEPARTMENT
April Moell is a physical

therapist at SI. Jude's Hospital
in Fullerton , California. She
also happens to be a licensed
amateur with the callsign
WA60PS. If you are fortunate
enough to meet April in person,
one thing becomes immediately
evident: she loves people and
loves being a ham. I guess it had
to happen that April would even­
tually find a way to combine her
two vocations into a new type of
therapy: "rehab radio."

April is not trying to make her
patients into amateur opera­
tors. I doubt if she would mind
that happening, but il it ever
does, it will be but a welcome
by-product of the rehab radio
program. You see , the basic pur­
pose of rehab rad io Is to give
severely ill or injured persons
who must be hospitalized for
long periods o f time a "will" to
recover. As it was explained to
me, many times a person who is
in the hospital for a prolonged
stay loses track of the world
outside the hospital walls. The
hospital is a "safe" place, and it
is easy for someone seriously ill
or injured to retreat within

himself in that environment.
Rehab radio tends to counter
that by placing the patient in
contact with those outside his
place of confinement. Being
able to speak with a total
stranger whose tone of voice
says " I care" can have
remarkable results.

It is the text of the QSO which
is important-not the basic
contact itself. To quote April:
"Do not worry about chasing
OX. Patients are not impressed
by waiting through pileups to
hear a signal report from the
Isle of Yap. Also, you must keep
in mind the third party agree­
ment. Patients are quite im­
pressed by working someone
on the other side of the United
States or someone in a state
where the patient used to live. It
is the person who Is at the other
end who is important, not his or
her OTH."

On the day that I was there, a
contact was made with a sta­
tion in Alaska. I do not re­
member that station's call at
this time. Alter establishing
contact, April explained to the
station exactly what was going
on and then introduced each pa­
tient to the station at the other
end. Our friend in Alaska spent
qu ite a bit o f time giving his
greetings to each patient. As he
did, each one either smiled or
expressed an obvious sense of
joy in some way. When "radio
time" was about over, April
again passed the mike around
so that each patient could bid
farewell to his newfound friend
in Alaska.

If this interests you, you can
ge t more information on the
rehab rad io concept by sending
an SASE t o April Mee t!
WA60PS, c/o St. Jude's Hos­
pital and Rehabilitation Center
Amateur Radio Association,
101 E. Valencia Meas Drive,
Fullerton CA 92635. April has
prepared a twe-page tntorma­
tlon sheet that outlines the mao
jor points of how to get a rehab
radio project started and lists
related activities and how they
can help patients. Please don't
forget the SASE. You might also
Include a OSL card, since the
rehab rad io patients at St.
Jude's reall y enjoy receivt
them. "...

FLYING 220 AND OTHER
PLACES REVISITED

DEPARTMENT
As a result of publishing the

story of one amateur's cross­
country flight while SWUng on

Ham Help
I need a schematic for a

Measurements 80 signal cener­
ator and a service manual lor
an Icom 22A 2m transceiver. I

220 MHz, we have received quite
a bit of mail. Most of it had a
Xero~ copy of an editorial writ­
ten by Jim Fisk W1HR which ap­
peared recently in Ham Radio
magazine. Mr. Fisk pointed out
the many hazards of operating
an amateur transceiver while in
a commercial airl iner. He also
went deeply into the legalities
or illegali ties of such operation,
and quoted the experience 01
one amateur who wished to
operate while airborne. In that
case, the amateur did receive
permission to operate, but only
aiter exhaustive tests 01 the
radio by the airline and then on­
ly for that particular flight on
that specific aircraft.

This interested me, since I
have been told by a number of
amateurs over the years that
they had operated "air mobile"
by obtaining the consent of the
particular captain in command
of a given flight. Had they been
breaking the law unknowingly? I
did a Iitlle of my own exploring
into the federal regulations
governing air-carrier operation.
It turns out that the regulations
specifically state that , other
than certain exempted devices
such as tape recorders and
hearin g aids, the use of elec­
tronic devices aboard aircraft in
commercial air-carrier service is
forbidden. Amateur equipment
is not on the exempted li st.

How about asking the cap­
tain for his permission? He is
the man in command, isn't he?
Not in this case. The recure­
tiona are very clear on this. He
does not have the authority to
permit you to use your radio.
Only the carrier has that author­
ity, and in this case "carrier"
signi f ies t he airline itself rather
than "rt,' Therefore, if you tee!
that you must operate Irom the
wild blue yonder the next time
you are whisked away on the
wings of a 747 , you had better
plan well ahead. It may well take
months or even years to obtain
the permission you need, and
the amount of red tape may well
boggle your mind. I suggest that
anyone giving consideration to
such operation f irst obtain a
copy of the October, 1978, Ham
Radio and read Jim Fisk's
editorial on page 4.11 does tell it
like it is.

My thanks to all who wrote
and brought this matter to my
attention. It's just this kind of in­
teraction which makes LW what
it is. Without you, it would not
mean very much. With you , it
means a lot. Thanks.

will copy and return.
Bill Mollenhauer

Box 3, RD 1
Glassboro NJ 08028
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for theBest

HANOI TALKIES!
Wilson. Yaesu and Tempo

TEN-TEC
OMNI 0 & A

UNBEATABLE PRICES!!

Full TEN·TEe line In Stock

coe Rotor Specials
Shipping included to ConI. USA
Ham III rotor $124.00
Ham III rotor plus 100ft. rotor

cable $139.00
Ham III rotor plus 100 ft . each­

rotor cable and best AG-8U
foam coax $162.00

T2X "rantwrste r $229 .00

Send cashiers check or M.O ,

IN STOCK NOW!!
• MIRAGE nElIIl

Amplifiers. HF and VHA
SWAlWatt Meters

• DATONG nEll/I
• BUTTERNUT nEll/I
• ICOM

DRAKE TR/OR7
and accessor ies. Ask for best prices.

-
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YAESU FT 901 OM
C. 11 lor youn lod. yl

KENWOOD TR7600
NEW' 0 Wall FM 2 meters
synthesized with memory.

Get Our Best Prlcel

0~
-~~

KENWOOD 7400A 25 watts
Synthesized 2M FM

CAN YOU BEAT OUR PRICES??

TS-820S (j'I KENWOOD
Deluxe 1.8 - 30 MHZ Transceiver

All In Siockll

Call For Our Super Quote
We have the fu ll DENTRON
line of amplif iers. tuners and
the all new SWR Meters ­
Audi o Speech Processor
too!

ANTENNAS?
CU5HCAAFT , HYGAIN. NEW­

fRONtCS, BUTIERNUT

DENTRON GLA 1000
1 KW DC Input!
1200 W. PEP!!

We stock the FULL
Kenwood and Yaesu
line.

CALL US!!

.----~=~-
IN STOCKI

Swan 100 MX, P.S. and Ant .
Tuner
Call or wr ite lo r quote - ideal for
home QTH or mobile!

r-- best prices. best service.best trades----,
~ .. .. : ReDeal 01 I
~ AS8I1OUUII

IEiiI !

lUre... IaIl8 hOes on n8111
equlDlnenll cal! or IIr11e.
lIIe're BIImlng 10 make "Hot"
DealSI!

STORE HOURS
Mon. - Fr i. 9 A M - 5 PM

Sun . 1 PM - 6 PM

TRY OUR SERVICE DEPT.
Send your rig com plete with PS
and Manuals via U,P .S. to us enc
will put it tnto top shape FAST



NEW MFJ Dual Tunable SSB/CW filter
lets you zero in SSB/CW signal and notch out interfering signal at the
jilme time.

95

Ham Radio's
Most Versatile Filter

""'

"

' If J ' " . ' '' I 'I' '''''' ", ~''' I c ,.~q; fll T£It

111!1' .--,, ,.

­".
The MFJ·752 Signal Enhaow is a dual tunable

SSBICW active litter system that gives you signal
processing performance and flexibility that others
can', match.

Far example, yoo can select the optimum Pri­
mary Filter mode lor an SSB signal, zero in with
the frequellCY control and adjust the bandwidth
for best response. Then with tile Auxiliary Filler
nolch out an interfering heterodyne ... or peak
the desired signal.

f« CW. peak both Primary and Aux~iaIy F~lers

lor narrow bandwidth to give skirl selectivity that
others can', touch. Or use AuxJ!iary F~ler 10 notch
out a nearby 050.

11le Primary ftter lets you peak. notch, low­
pass. or tlIghpass signals wllh dpyble tuned liner
IOf exira Sleep. skirts. The AlII"'" filet lets
you notch a signal 10 10 db. Or peak one with a
baoowidth down 10 40 Hz.

Tine bI1JI~ .1Id AII.ry FIten from

300 to 3000 Hz. Vary the bandwidlh from "0 Hz
10 annost nat. Notch depth to 70 db,

MFJ lin solved probleml tha t plague other
tunable filters to give you a constant output as a
bandwidth is varied. And a~ frequency con
trol. And a noicn filter that is tighter and smoother
lor a more effective notch.

Works with any rill . Plugs into onere jack, 2
watts lor speaker. Inputs for 2 rtgs.

Swi1c~bIe nDiu Mmiter lor impulse noise;
trough clipper removes background noise.

Simut.1ted stem feature for CW lets ears and
brain reject ORM. Vet 011 frequency cans can be
!"ea",

Spe4lker and pPlOne j41ckl. Speaker is disabled
by phones. OFf bypasses hiler. 110 VAC or 9
to 18 VDC. 300 rna. 10Jl2Jl6 inches.

Ewl!1'Y single Ilnlt II tested lor performance and
Wlspected for qua~ty . Solid American conslJUction,
quality components.

The MfJ·752 eames 41 lull one ynr uncondi·
tional guarantee.

Order Irom MfJ and try it - no oblig.tlon. If
not delighted, re turn it within 30 days lor a re.
fund (less shipping).

To order, simply call us toll free 800,647·1800
and charge it on yom VISA or Master Ctlarge or
mail us a check or money order lor $79,9S pres
$3.00 tor shippingltlandling,

Don't W4Iit 41ny longer 10 use Ham Radio's most
versatile nrter. Order your MfJ Dual Tunable
SS8/CW filler at no obligation. today. .... M52

MFJ ENTERPRISES, INC.
P. O. BOX 494
MISSISSIPPI STATE, MS 39762
CALL TOLL FREE ., • • 800·647·1800
F.- tKhniul intorm4ltioll, order/repllir slatus, in
Min•• IUtside Cilltinerrlal USA, cal 601·323·5169.
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The LEADER In the rtorthwest!
ATLAS. ICOM • KENWOOD. YAESU

Co me to ABC Communications today for the best so lut ion to your
particul ar comm unication requirements, whether they be Amateur,

Two- w ay Business Band, VHF M arine or Poli ce Scanner.

ATLAS Transceiver 210X
80 th ru 10M

ATLAS Transceiver 215X (not shown)
160 thru 15M

I. ,
i l; ..
• - • • •• "-- e-e.. '." ... .

'"

DENTRON MT-3000A
Deluxe Tuner

DENTAON 160-10 AT (not shown)
Super Tuner

KENWOOD Transceiver
T8-8208 160 thru 10M

KENWOOD Tran sceiver
TS-520S 160 Ihru 10M

KENWOOD 2M FM
TR-7400A

YAESU 901 OM
IC 245ICOM Tran sceiver 2M FMICOM Transceiver 2M FM

SS B rc 211

• '-' - .~... r '<;\ ,,', .' .
l..:;: . • "' • •..... _.- ..-,.,. (;; -- ---.::::-:.@' .:t ."~- .

'0~.-=:~-;- • -"'-' ~0. · ",_. ~ ::.;.''':':';• .

YAESU HF SSB 160 thru 10M
FT 101F or FE

ABC
COMMUNICATIONS .... A46

We also handle Wilson, CUshcraft, Hy·Gain, Anl enna
Specialists. KLM, elC,
AII.nllon Washington f.sld.nt. : Come on In for ex­
cellent service in au ' complete Communications Repai'
secc.
W,ite 01 can for SPECIAL tower, rolor, antenna package!
Tn-Ex, Ronn, Wil son rcwere. Shipp ing Info: F.O.a. seattle
via UPS, truck. or parcel post.
Washington residenls add sales tax,

......."""!~-I"
Other locations : (Walk-in customers only) _ Bellevue - 12001 N. E. 12th. Everett - 4610 Evergreen Way - Open Mon. thru Sat.

" Rl!adec Servicl!-see page 21 I 167



Reprinted fro m the Federal Register.
FCC
flU I"" WOtiJI ADM ftY1 tADICI

COMI'IQMCI ( W C)

•
Tht' FCC I.dopted J'H tPI'daY' ..

Report ,,,.d Ordt-T annour>e:ln, Ita pro­
posals to amPTId th" ln~m.Uona.l

Radio Re1I:ulallo.,. 1.0 ~ co..-ld ...-N &t
th.. ,,,",,1'&1 Wor ld Admln"In.t1~"

Radio Conl,,",~ In &pt"mber IP'l9 .
Th" f"CC"a R.." ."1 lI"d Ol"ltr. In t tlll
pr~jna comes at tne .-nd of lour
)""'VS of lnqu lrkos In pl'f'tlUaUon for
t h.. , ..n.. l"I.I W or ld AdmLII~traU"e
Radio Cont......n.,.. {WARe). ThO' Ofo·
PUUn.-nt of Stat" ., ,11 no" USO!' t tl'"
Rrporf ''''d Ord<"T to pn-p&.t' VnlU<!
Statl'S p roPOQls _ h kh ...Ill ee d.. lIv·
prn!. 10 t h .. Intnnat lonaJ T r lKOm m u ·
ni.-aUon Union I rTUl in Janua ry 1979
tor dn:u lauon amona th.. nallom of
1!'It' . "o.ld

Th.. lTV Is an lnt ('m&l lona l orran;­
u tlan o f 154 mrmbo'r nat ior..- and hu
.. hl3l.ory datlnl tlVt. to INS It Is
h ...dqual'VrHl In Of'nM1I.. SWllu.·
land . Throu rh ttlt' ITU. n&tlona eoop.
..nt.. in th.. US<' of t ..l~munlnt.tlOns
of ..11 ~ indo to p""'t"nl ln t... f ............ 1.0
p rovIdfo rornmoo standards. and 1.0
promo,.. t h .._o~nt of "If,""nt
t ...c-h n lc'al fadltt It~ th is b]l' _.
.. ral m ........ the atrnlflc'a nt 0 1
• h leh an-: I.lfrffl'M'flt amornl the
m ..mbO'r n aUona on • e....mon ...t o f
In W1'nllt.o nal ~I.tlona UhO' , ,,,,,,­
t io.. o f Adm lnlat.r. Un ConI............ !:
a.&T.........n t em rommon t«hnleal ree­
GnUnfflda\.lona Ithe hmctlon o f \ h .. In·
~rnatl_1 Co-,'I~ COM.lin­
CCClR an« cctTTl): uod~Uon

of radIo at.uana to .,..td h ..... l u l In ,
terl............ Ith .. 1\UK'l..... 0' tiM' In~·

naUemaJ P'r'foQ""'" Rl'CWt,.t lon
Bowd " FRail . Each ooun t.,. partlcl ·
paln on an f«u. l m.o la.

Th.. 17U~ 0 ' t h .. liN tWARCI Ia
to amend n IOArly t h" ....U .... M't of In ·
toom.Uon.1 R adio Re.,"I.ua.... Th.....
....'ul.Uona rol'llli at 0 1 v&rl<>,.. d ..flnl·
tiona and opt' Uona.1 U>d adminlat,.·
tlv.. lTQulTf'lfI t.I. 1'be m Olit "t.....lv"
provialona .re 00f\1.&1nf'd In • T .ble of
AlloeaUo.... ... h lch p, ocu <ll f rom one
mot of th .. nod lofreq uen('y apectrum to
the other.•nd . ll_i.es vw.rloua banda.
to defined ··"".,.ioN:· Th" fibl" la dl ,
"Ided Into three wo rl d ....'10... , Th..
Amerl.,... &n' eant.ln ed within Re~on

2: Eur opt'. A rrlc. , and the Sovl.. t
Unio n ....lthJ n R~n 1; .nd AJlI •. Aua­
trail• . and th e South P aeiflc ...lthln
R e,lon 3, p,..t Oenf'l'. 1 Adm ln lat... t1....
R a diO Conl.. r..noea Wf'n comuned In
1927 . 1932, 1'37. 11141. and 1115'. "u·
m"ro~ s peclal l:ll'd Conf........c.... h.ve
been h .. ld s me.. th.. I.., (}en ..,.l Con·
f..r..nce.

Th" FCC'. Conf......."" P"'p-.ratory
dfart~ In Julu.,-y l rrn . ...Ith th ..
lssu~ of a notice 0 1 t nqulT)'. and_
tabllahm....t of • IJUPportln, CommN·
alon sl.&ff. lnel.dlnJ • 8I.e<e ril1ll com·
m ltt<-l: h.vln, ovPBll m_,,",M t _
sponslblUty. U>d ""....ral ~1IIrd
PunctJonal Commtt~ In addition.
th" FCC cn-.tM . nVl"llbrr of 100 ..,
advlAorr commlt~ \.0~ 0-
....tI"I for Ihe _&.rio.. radio IUO'lpa
throu,h t h " P....paraUOll o f reporta
and t h e min, o f """",,",ta In th la pro­
ceedln,. Durinl: I""""~ four , ...rs .
t h" nol....... of lnQuirJ han not only
""n l'd to .. \lclt publtoe COITUnt'flt. t h e y
h.ve a lso ........_nlf'd .\loe_.lve rPvl ­
siOlUl In a pro«M o f .... finl .... FCC pt"O ,_..

Bea.ll5f t h .. RadIO R .....~1ona

. Uect all radio ....."'. th. CommL'OSion
h &5 coordmatl'd . 11 o f 11.11 p r.pe.raI OO'
aetJ,·IU... with Ihe I>e-p&M.lnf n l of
Conun"rn' / N aUooal T e lI'<.'OmIll Un lCa·
l iotu and Inlormat lon Adm ln l5trau o n
INT IA ll fonn.. rly the E"'('u lI ~1:' Olfl«
of Ih .. Prftldf'n t / O ffk'e of T ..1""'<MII·
m\ln_lionA PolleT 1Q'TP1]. NTIA h ...
Ihe t'l"SPOnsibill ly lor coordinattn,
U_S. g o~.mm.... t _ o f radto. • h it'h Ia
manat:f'd by Ihe In",rdepartm e n t
Radio Adv laOl" , Commll ...... CI R AC I.
IRAC l"5Ubll3hf'd • II" {W ARCI p ... ­
paral ory atructu ... IImnar to t h.t 01
t he CommlsLioo·.. e-..... o f th.. on·

• J. ...ry 12. 1' 7'
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goln, coordln.tlon. the propae,als
• dopted by th.. JI'CC .... conoonanl
a'llh u-eee o f IRAC,

Durin, Ih i!. pr"""f'dlrtl . Ihousand!
01 Un ltO"d St.t"" cltlRna c:ontribu tO"d
Ihelr . orl< and tholllhta to Ihe e ffort
Nf'Vlr 2.000 mdtvktual com.mnt&
""""pr aJm"'" 10 feet 0 1 fUe Spol<'e ,
They n.n~ lrotl' thaw o f • prlv.te
cllDen .ho ... h.ia me impactf'd . to
U,e maaive reports 0 1 cor po..tions
and industry lI"Ou ps who sa..- Ih .. lr
bwd n f'SllfS polen Uall y af lfCtf'd. The
Curnmlaion is vaufuJ for all Ih"""
oommentA . 'h lch, large or smaJI...ere
COMdend and app...dAIO"d for the
un ique penpe<:tlv.. . hi<:h Ihe, aflord·
ee. AIUlou,h the en vlsloned~ lor
radio lIP"CU\lJll exee-ede'd t h e amount
.~allable. Ih e FCC brli...-nI that In
...eh eaR It h as sugtested a POSlUon
. 'h lch ia equitable. in t h e public Inkr­
esl. and c:apable of belrtl Ila'('pWd by
......t o f the lTV member nations.

The reaultlnl FInal N:U o f the Con­
Ie ,..,.......'ill be in the form o f a multi­
latO'ral t,....ty .nd. in ordf'r to be bind·
inI. m""t prl>Cf"flf throl1ll'h l he U.s.
ratifiel.tion pfOC'etiS. wnere the ITO
~Iallons impose • .....- afflrmatl....
oblipilon. the CommWdon will am..nd
IU R u ll_"5 and RelrUlaUons to ....n eel
Ih.. oblilation. W h e ... the ITU Rf'w\Ila ­
t lons aJlo.' IlMII allocatlona n""lblll·
tit'$. the Commls5ion ..-i ll . In a.pproprt·
. to' ' ul u,.., p'Oth dinp. consklt-r Ih e
a,·a1lab l.. options and offu Ih em lor
publle oomm..nt.

enee the 1979 GWARC. th..... . ill
br add itio nal ITU Confe,..,t'ICft .hJch
.'iIl . Iso bt' of substantlaJ Impol'taoof
to Ihe U.s. Among them. t h .. PI..n lpo-­
tt'nliu y Conf..,..,nce Ith e equl\..I..nl of
.. constltuUonal conv..nUonl In I Il32
h ... the po,,·..r to consider and m odify
all major ITU Institu tio nal 1....lu......
The Rt>g\on 2 (Western H e m mp h ..,..,)
Broa.dc&sUn,-Sa.teUlte Confnt'tlC(' In
ItU ... lIl revie... Ihe 12 Gltz band aJ lo­
callons.

The FCC's urw:l.. r lyln g polic y go..1
Ihroug h ou t thil; e roceeotna h as bee n
to m inimize t h e intRrn..Uo nll.l eon·
s t r.. ln'" pllU"O"d u pon I h e FCC In ItA do­
m ....t ic ff'gulatory lU"th·IUes . Thus. It
s h o u ld be noted t hat merel y beca use
Ihe FCC's aWARC position pro~ldO"d

for t he poo.<;ibHlty of implementing ..
I."rvl~e In som.. b ..n d ill t h e fr..qu{'llcy
s p<"et r um . the Commission III not reo
quired In any tut ure duml'lltlc pfO(':f'ed·
Ing to ..ctu..lly Impl..m en l It.

M ..ny of the FCC's p ro posals ad" a­
cate Increa.sed sharing of I r t'q Ut' nc y
bandli amo ng rad io Sf'n·l~es . ...~ ,,"'ell a.s
minim a l ..dminls t r ..U.... r es tra in'" o n
a vall a blHty o f radio sJ)('e trum and
lleost..Uon u y or bi l a llolmen"'. T h ill
posItion o f nexibill l y III p ..rt l("u la rly
. ppro prlat.. d uring t h .. period o f d ra·
m a tic t....hnol o~ca1 eh&nge .-hleh III
for..-....E'.ble during the next t wo df>c.
ad"s_ The FCC beli ..v.... t hat such a
p<»tur.. bt'nell'" not only t he UnltM
8t.t .... b ut all l TU merobe....

Som .. o f t h e hlghUgh", o f t h e FCC',
p ropo6&l.$ in clude:

Propo.a;"l1 ~ npaM07I 0/ 110.. AM
broadClUIi ..o 001ld. Th.. e xpansion
. ·ou ld c reate a band at ItlI S-I800 I<H&
..h lch Is shand brt.'""n b l'Ol.<k'&st!n,
and various o lhe r ....n -I«S. and • band
a l 1800-1860 "" h leh Is fltcl ush,.. ly aJIo­
cat l"d to brnadcasl inl. ThIs chanlte
couJd result in approdmaUly 14 ne.
channels (or .pproxlmately 700 .....
AM statlonsl. Bf'Quse mast of l he
na1lable bm.<k'&stinl channels have
been aJlotfli to lice.",....,.. thla ...ould
pm\ide n ..... ehanne-ls for potenllal di·
....n.ltles in broadc&stil1ll U>d mlnorltr
O&"ru'l'$hip_ Ho " ""e r. II wtI l requln­
that chane'" in t he deli," o f AM
radio Nee;,'e... br made. The"" ....... re­
""h'en .hould not be more ooon.I3' Ih an
...!s llIla' 0 ...... althoUllh • ~Ikant

n u m brr must obviously be iii use lor
t h e new allocations to be fCOnOmlcally
viable.

Propemllll !JuJl ~ UH F 00"" be' '>t.
l",",a I I07lall'. ollocGttd tQ1OI1lJ. allWlIlI
_I comm'....i<.'<tlioU Sf'1'T'ice.. ~.

cause communkaUona w.:hnolOlrY Is
rapidly chanlinl and t he demand for
local communications Is tncreasirtl. II

III h lllhly d c. lrabl e to m lnlmluo tnt...·
naUonal ....st . .. lnUl In thi!. ba.nd.
Ther..fore . t h e F'CC Ia proPOiSlng to
add Ih.. flx ..d . nd m obUe communlca·
lIo na se rviN'll. In n e .. rly the enti re b.nd
belw.....n 471) and 891) M Hz ...'hich III
p reee ntly al loca tf'd exclus ively to
b roa.dcuUn, . Thla wilt , Ive t h e C o m­
mtulon Ih e n"".Ib lll ty to .pportlon
th i!. s peetrum 1Un0 nil Ih...... t h ..... ""n·
Icft In whatoover mann..r It deems ..p­
p roprla te In IUl u re do meaUc p roceed·
In ca. T h is POIt ure doe:II nol lnd lc'atoo ..
I......nf'd eornmlttm..nt to domestic
UHf' b roa......Un' . b u l ralh .. r • reece­
n lUon o f t h e en.1 value of Ihe radio
nM"<'l rum .....,u rn'. and .. dealre to
malte It avall.ble for ..... .-he re APpro­
priate .

Propon"lIl1oat 'IF CMo rll<'CtNJ bo" d
alI'ocoltolU be' ct4i\&.ft<"d to I .............. /rf'-­
q ......('ir. aroUabll- 10 broodcoutl ..".
_nil..... a ..d a_'e" r oomm".. il"<t ­
t lo "," A number 01 Ink l"ftrta ha\'..
MlU,hl to .- the band brt..een 3 and
30 MIl&. becaUM' o f It.I ability to ' ur.
nlsh Inupenah'e. 1onI-~communi·
callona. Th" Commlll.lon has co..·
cwnd In an NTIA p ropouJ to In­
M'eUIf' the o:pfrtnlm .''&1lab le l or
I.hort·_v~ broadrutinl beca""" of
W h ltoo Ho... Ink....t.I In Lncreasirtl
the Intoornational now o f InfOrm.ll.llon.
to lJr........ ~m 10. IfIa.rltim..
communkallo... to accomodat~

IJ"OWt h In maritime induatrl.... and to
II"IC1"f'Uf IIPf'C1.rum for amauur radio
to AI to aoeomodatoo the ITOwina: am.·
toour community. W it h only four
b roadeut ihl Ik'e in Ih .. interna-
tional broadea.slin, nlce. the Com-
mIMlon .·ould n ot _ to ha~.. a
subollantlallntoo....lln Ih ls mat"'r. and
h.. l.r, .. ly ...Ilfd o n NTIA to n'&Ch •
f'OfIl-prom15f t.mOrtI Ihe ~ariOWl &f led·
f'd ,O\'.. mmenl .....ncl....

Propoll"l1 to do"bU ~ at><tUabll­
nult% rbi fal ....10"..... at...Uablr jor
ad tlQ llCf'd .,.trUltr oom"'" I1lt'a ho...~,.
tnru a l J1 OHz. Bf<:aUM' many of our
rou n l ry', tf'ChnolOlka.1l y advanCl"d•
dornt'fltle comm unicatio n .ya«.~ ...ill
ee In l rodul'l"d In Ih" 12114 GHz bands
durln ll I h e n u t decade. t h la Issue ill
consld..n-d b y mllDY to br on.. 0 1 t h e
m ost .1 1I"n ilicant for th .. U.s. • t Ih e
un, tWARC). I n IIlnt 01. n umbO'r of
(acton., t he Comm w lo n Is proposlnl
to make the ..ntlr.. r.nll e of Ih .. reo·
s l.&llo n ... y o rb it . val l..ble in the W...l ·
e rn H..m lllp here l'qu.ll y to f lxPd and
brolldc Un' ...n lc... : ..nd Bt th.. 5Ilm e
Ume p ..r .Un g Into Indlvldu.. l SOO
M Hz &<"gm " ntA I h e fr<'qu ene y lmn dli
withIn whleh lh.. s e rv lr,'lI mll"t Ol'f'r ·
atr .
Propo.j,,~ am"lIdml'n li whil'h lI>Ould

allo w i n trod"ctio n of /atf/<'·,co/... " , ....
orienled ,ale /W e ,y.lel1l.f ill a n"m t>cr
of band, . Such ..1"lIlte sys t erm; ..re
Ih ose whJch wUl em p loy .. number of
emer lling t.ech no lolle. to provld..
highly dfLc l..nt, t"" o· ......y commu nica­
tion e. p a b l1ltl ... (1'1..rt ronic maU serv·
I("t'. voice. Il.ClIlm Ue. , low·1ICI.h TV l dl­
recl.ly to I..rs" n u m bers o f v..ry 10 ....·
COIlt earth 'latlo.,.. They are sy.terns
wh ich can byp..... ex lstlnl t e rrest ria l
commun ications syst.. rna to pro~ld.. In·
toorconn..d lon amonll t h e""",lv... or
...It h rcllio nal Info nna tlon If tvlce f&CU ·
It t..... Prom t he .....y of o p llons a val l. ­
ble. t he Comm" Jon Ia p ropoain, that
«rtatn allocatio n and t....hnlcaJ s ped·
flcaUon c h an.... br made 10 aJ lo... a p.­
propriate In troducUon of t h ..... &atel·
Iltoo ay.tf'ms In Ih e 2_5111. 10. and 12/ 14
GHz band! AI the tf'Chnol(ll y la de....l·....

Propolt >tll' 110.. pro tectlO1l 0/ cerial"
Il"tq~. /or 5('UII1U'tc ....... The
Commlalon Is pro~in& th.. aJloca·
Uon of .... rtatn banda. and the applica·
l ion 0 ' oertatn t«hnlr:allbnJIaUo .... 10
enabl.. Ih.. WIt' of At..mu ""nsIn, o f
natural micro••"" emIMIo... ' or envl·
rv run..ntal and • ·...th... ltudiN. Thla
technlquOl'. I<hO'Io'h" "puaI~e lfnSi",:'
al lo... Ih... dr-t..nnlnsllon 0 1 thlnp
.och .. t h e molsIU'" COlIlf'nt o f t h ..
..II. Ih .. .ur '..... tf'mpt'..tu.... Ice
thiclLr-. ....toor nPOt'. and Olher data
o f unlveraaJ br.,..fit to manl<ind. M ast
0 1 Ih ..~ of radio I.atronolnY haVO!'
been ""'"t. .. ha~e tn.... for the .....
If&1'("h of Ihe phys.IeaJ ctlat'&o:UrlsUcs
o f apa.ee,

P'mJ>ooI>t1l lit .. a d ....... t oMi<'h
Il'OIOld ClUo'" /J<.t","", co dn'alw.. 0/ a
tall4 molnl..-.,.t..U,I n1.... m ~

I06-UI MH' ba>td. T h is amendm.... t
aJlo•• Ih .. Implementation o f land·

mobUe ...telute .ervl~ In ecme 20
MHz ....gmen t in t h.. 81)8-890 MHz
b and , S uch a servtce co uld prov ide in­
..xpensh ·" t""o-way vol.... and data com·
mun icatlons to a wide v..rl~ty of loc.l.
, tate . and fed..ral gov..rnm en t u""n In
mountainous o r rur..1 a..... wh ..~
3uch sYtitems are not presen t ly 1..&11.1·
b l.. .

Propo.s' no ullocullon' to rano....
radio "'rvicts bf'1......... 4Q and 115
GHz. The p resent Int.. rnaUonal T.bl.
o f Allocations en ds . t 21S OHz. I n t he
spectral ....Ion between 41) and 215
GHz, only a fe... aJ locations ha..e been
m.ade. Th" Commission Aid th.t s pt'·
eIlk allocat lonll. ...ould encou...e fit·
pertmentallon and development. and
eertatn band! 1.8I5Ot1. tf'd ...lt h natur-.!
m lcrow.ve f'fll lss1ons must be prolfoet_
ee for Ih e .scientific eommunlly.

ProPOSl"1I a >t"m,," 0/ d a n",. to
Iran.nnUtfr tecll." leaJ ata ..d a nta IMIdl
Il'OIIld ImproN ~ e/fictnJq G/ .pee.
t",m ...... Th""" ch....... lJrlude addl ·
t lonaJ limltA on un.-.ntf'd 1I,nab o f
radio t ransml ltoo.... On Ih " requlrem""t
that • tl'VlSlllitter It&J 'II.1th1n • eee­
Lt.iD frequ" ncy rt.nIe. th.. ....·entua.i
conv..rston to alrtlle sldf'band f'<Iulp.
m""t in th.. ahart· ......e broadt:a.rtinl
...rvioe. and tmp rovf'd control ever th"
palnl lIla' o r Atoollik antoollItU.

The teIt o f Ih " FCC. lUport and
Onfn h &5 been ...I<"Uf<l publicl y De­
oember 28. 1V18. The document con­
II.istB of 431 pq-ea. Rfcause of the eoat
of p rinU rtI ao 1'olumtnou&. text. II trill
not be p ubllshl'd In t he Fl:Pa4L R 8G••
n:JI.. Ho.·evee. Ih.. FCC has PrePUfd •
IlmlWd n umbO'r of copt... th.1 ......
a vailable UPOll requ est ( R ..porl and
Ordet" FCC 18-849. Docl<e t No. 20271 .
ado;>ted December S. urn. - An In­
qulry ...,lallv" to p re-paraUon for a
General World Administrati ve RadIo
ronfe .......... o f t h e Intrma Uonal T e l....
communication Union 10 COtllIlder ",,'1·
sia n of ~he Ink matlonal Radio R fIII ·
lations. HI .t It.I InJo rtnl.tlo n Oll lc:e.
Room 202. 1'1' M Street. NoW ~ Waah·
inIton. D .C. 2I)S54. The Report and
Onhr III aI50 ll~al labl e for Inspe.etJon
at the Com mtaslon·. Dock..~ Referenee
Room.

Fr:oERAL C OKKUl<ICATIOl<
COK MISSIOl<.

W ' Ll.' AM J . TRICUICO.
S~rr..tu 'll,

STATnf EIIT or CI<AI RMAH CI<ARI.E S D ,
F'lrnRII

D l'X.'!N U R 6. 1978.

R E: Dock..t 2Q171. 1979 ( WA Rel Pro·
po. als.

f'or over four ye..rs t h e F ed r r ..1
Communicatlol1l! Com mission h M ex·
amined li tcrally h undrrds of IlIIIurs . e ·
la te d to Ihe 197' g..n erll.1 W orld Ad·
mln Lstr.Uve RadJo Conf.....nce
(W ARC J. This Confrrt'ncc. ""h leh ,,'m
belln nexl s..-ptl"mber ....1lI r evie w t h ..
In tern.. tlonal R ad io Re,ula~lo na and
m.ke dec~IOl1l! .bout u.se 01 the air·
Wa \'M for t~ nexl I.'enty y.....rs.

The Co m m lsslon 's prOl>O$llIs ".-til be
forv.·.. rded to Ih .. Det>llrtm ..n t of Stat..
which. is responsible for fo..-ud ln ,
t h e f in.. l U.s. prop<lll&\ll. to t he ITU.
The R f'pOrl and O rdf'r rt'prNen U; a
ca.refuJ and In -deplh fltamlnatlon of
thousands ot comroent.s and an expt'rt
d e l..rminaUon of the futu .... nH'<b o f
Ih" n on ·,o v..rnmental use-n of the
radio SP"CIrom In the Unltf'd Statea.

'Throu, h o ut t hiS Il t'OCfBa, I have
aoug ht. .. Ch.aJrman. to h a ve t h e
COm m hado ..•• I'feOllllM'ndations .....
flect "".....ral ImPOrtant t h e mes. The
f lnt Ia l hal our reeomm..nda~1ona be
based on Ih e p ublic eommentA of t he
tho usands of In"'....ted Indlvidua1ll.
and JIVups who pt'tIlionf'd t h l:' Com.
m ission.

Th.. Sl'COnd la thai our propae.ala
p ro\ide Ih e UnJted St.tes and every
oth..r nalion_,,-lIh t h " .......t"'t 1K*i.
bl" n es ib ihtr In dedd ll1lr h ow to UH
the .,-aJI.ble .pectrum. T oo o ttoon. tn­
~mational and national ....u.1&Uona
.... tnflexibl..--.....tl1ctirtl Innov.tlon.
dramatlcaJy inc:rt'utnI communication
costa. o r .. ,-en p red udlnl development.
II th" Commlsslon's l'feOmrrK'ndatlorlll
...... adoptf'd .~ the Conff'ffllCf• ...eh

Continued on page '80



SCR1000
The Repeater 01 Your Dreams!

EXPORT ORDERS_CONTA.CT OUR INTERNATIONAL DEPA.RTMENT

SPEC·COMM REPEATER BOARDS,
SUB·ASSEMBLIES & ACCESSORIES

e uure.enem 10 Pole Xisl Filter; Xm t r. Xl al
oven - fo r the "ultim a te" in stabil ity .

• Timeout-Timer Aeset Tone Annunciator
• And many other " custom-designed" options

per your request-such as auxiliary receivers ,
radio links, etc. Please Inqu ire.

• Along with a complete line of Repeater
System Accessories .•. such as: The Finest
Duplexers, Cavities, Cabinet s from 7" to 7',
Antennas, " Hard li ne," Cables, etc.

See our February 73 Ad lor more delails'Send for Data SIleets!

21t1

"220
MHzl

• FL.,6 Pre.elector . A c vr . • SCT110 Transmitter Assem·
Front- End Fil ler/Pre amp , bly , SCT110 mount ed in
Exc , rejection of strong "out Shielded housing .. , , $199,95
o f band" sigs, - 60clB (jJ :!: 6 (30 WI. Amp. + 568.(0)
MHz , $85.00 • CTC100 COR11'lmerlControl

• SCR100 Racelvar Board. wi Bd. "." "."", , . . $35.00
a1ar " .. . , .... , . .. ,. 5125.00 • ID2SO CW IDIAF Mi.er Bd.
(8 Pole IF Fi lter + 515,(0) PrOQrammed .. ,.. 565,00
(10 Po le IF Filter + 525,(0) • SCAP AUlop.tch Bd, 5225.00

• RPCM " Ravar. a Patch" &
• SCR100 Racalvar Assambly. C '79"

SCR 100 mounted in shield ' ontrol Bd, ... ,. " ., .
a TTC100 Touch Ton. Control

edhousing. "" ",, $195,OO Bd. 3 dig it ON, 3 digit
• SCT110 Xmtr.lE.clter Bd, 7 OFF , .. , " $85,00

or 10 WI bd , $135.00 w/. Ca l • TRA·1 Tlm.r Rasat Annun,
BA·l0 3OWt , Amp. bd & HI. c lator Bd, . " , ",, $20 95
Stnk, . " , .. , ... " .. , 551.95 • WP641 Dupla.af, , 5539.95

IA(J(J 13,75 sh'p'''e''(J''''9 PA res,a-IS eaa 6 "10 '''" I

• Ful l Autopatch. with or without reverse pat ch ,
and " Land li ne" or Rad io Remote Contro l ot the
Repeater.

• Radio and/or landline TouchToneo Remote
Contro l of such repeater func tions as HIILO
Power; Patch Inhibit/Aeset; Switch 10 Tracks;
Repeater ONIOFF; PL ON/OFF, etc.

.65 WI. Tran smitter!

. "Pl" ·CTCSS; HlllO Pwr.; Multi·Freq. Up to 4
d ifferent IDs; Automatic switching to
" Emergency Power 10" when on battery pwr.

1M Kll _ _ .,mpl. f""I '~1 '~I'" ~,~ , I~bk- Otlllw ..... ,~ .. , _.b<olu'<."l. TOP QUALl·
n Ih'ouahou, .nd oh~n ,om ,...:1 '0 (1..,,,... lu,......:IJun,,, , .. Ilona I", 1-3 or"",. 1M
1Hr<~' I h" ". M) ..... ' uno,.,. "I>. , '"0''''''' " ,rl..ch,'~ ,,",e'wl lI><.t..deod ., ~ b.. ,h"o AC
Supplv. NI \\ 1."..rnJffl Memo', 0 \ l/Jel, lu ll nl.., .."ng .nd ll ~h'f"d ',.lu' rnd".,o"i,oo'
ho i I,,, , h·bull ,,n , , "",,,1, , 10".1 olle pl '

Join II>.. 'ho d. 01 , ,,'V plu ..,d Spe, (omm " ..10m.... ..o<ld·,.ld.. .. ho >, O' ...;nl nu,
l - koow lwl l bl~ Am.I.... , N. d ,o g'ou p' , (omm.."".1 I X R"d,o .. ,e.. , M,I,I. " "
L o OI Avo<, , Rf"d C,,,,, •. Uo"....",..., O'"

'\.0, ~ , d m ....~l;h C"II 0< ..", .. SDK Comm ,od~v' CI"" ,,, ..II 01 VOUI
'''P''d'''' ..or""" ."<1.." ........,,, _ ,.1oM1oM mori.-.. Of .. .... J>M 0..1...... '· ..nd 1<-1 ," _ you._-
1M Sc><-< C"""" _.,..,..,,.. S....... • '><lUnd ""'I·, ...m '0'''''","",, _ to< , ......... ,.too .....
m~nd ,''''' I,.......,' A... ,I~bl,. on l" bY d""", I~< I.... ( m..r C.. , "OU' Otd..r ' 0 A SAP'

Mobile/Port.lble /Ba§e
r-anscejvers also aI/ail ·
able! 5-25 WI. ; 2. 6. & 12
Chan., 2M & 220 MHz
Now in use in many Pro­
tesuonst (ommun ;ca·
lion§ Sy§tem s lh rough­
out the world ' Write or
call tor further info

'Reglsle'&d T l adema,~ 01 /l T , ~T
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editorial by Wayne Green

W2NSD/~

NEVER SAY DIE
from page 4

For ove r twenty years I have
been pointing out t hat the key
to t he future of amateur radio is
a political one. Providi ng ser­
vice is greal , bu t it won't buy us
anyth ing with pol it icians. Pol­
itics are centered in Washing­
ton, and this is why all the ather
user s of radio frequencies have
strong organizations in Wash­
ington to lobby for their In­
terests . Lacking any such
power, amateur radio has been
pushed around by the FCC and
any other group almost at will.
The recent rid iculous 220 MHz
grab by the maritime interests
should prove th is point clearly
even to the most non-headed
ARRL supporter. The saving of
the 220 band from the CB In­
terests and the EIA had little 10
do with any AAAL efforts, de­
sp ite t he i r bragging about
it ... they just don't have any
clout in Washington.

An efficient manager of an
organization lirst makes sure
that h is books balance. This
means that income and outgo
should be brought together,
with income sl ightly exceeding
outgo. That sounds simple, but
when you have a fundamental
policy of keeping ad rates low
to try to make life miserable for
other publ ishers, you have an
ernuctet hold on Income. I don't
think the chaps who worked out
that scheme ever expec t ed
someone like me to come
along , someone who would
start a magazine and not even
take any sa lary for severa l
years, someone to whom the
money or lack of it was no
serious problem, someone who
wanted to provide a magazine
to help get hams bu ilding at
any personal cost.

The f irst " employees" of 73
were college dropouts who
worked more for the l un of it
than money, getting $20 a week
plus keep. I cooked the meals
and we had a ball. Most of t hem
went back to school and we
gradually were able to hire lo­
cal people at more reasonable
wages.

To get on a firm f inancial
looting , OST should f irst in­
crease their advertis ing rates
to match those of other mag­
azines with their Claimed cir­
culation . Then they should in ­
crease their membersh ip fees
to a more reasonable rate, com­
parab le to t hose o f other orca­
nization s. Wit h the added in-
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come, they could set about ac­
tua ll y prOVid ing some 01 the
services hams thi nk they've
been getting, and perhaps oro­
viding us wi th some pro tection
against the FCC, the ITU, and
o ther frequency users.

To give you an idea of how
ot t-base the advertising rates
for OST are, they claim nearly
twice the circulation of 73 and
yet have lower adverti sing
rates ! How is this possible?
And how in the world , under
these ci rcumstances, can 73
co nsistently have more ad
pages than OST? The answer Is
simple enough: The ads In 73
pull far better than those in
QST .. . man ufac tu rers and
dealers f ind the readers of 73
are far more active and buy a lot
more ham equipment than OST
readers.

Part of that situation has to
do with the high percentage of
o lder AAAL supporters who get
OSTbul obviously don't read it,
or at least don't read the ads.
They already have their Collins
equipment ... indeed, they've
had It for many years, so they
look over the art ic les, note that
many of them use transistors,
and put the magazine on the
shelf . The readers of 73 are a
different breed, fed on a bar­
rage of artic les on the latest
technlques and many simple
const ruc t ion projects . About
90% of the 73 readers are Into
building to some degree . This
expla ins the many pages of ads
lor parts ... a heavier percent­
age 01 such adverti sing than
was in QST even in the sup­
po sed heyday o f ham bui ld ing
in the '3Os.

OST needs a new crew. They
need to come out of the dark
ages and fl1l their rneqenne
with projects wh ich will inspire
people 10 build and enjoy ama­
teur radio. They should cool
some of the excessive contest
coverage and the endless self­
congratulation. They shou ld
get thei r d i rec tors to stop being
messengers from HQ to the
members and get traffic mov­
ing the other d irection so the
o ffic ial journal of the club can
inspire cl ubs to greater efforts
and fun . Do I really have to set
up such a sect ion o f 73 just to
show the League what they
should be doing in QST?

I'll tell you what ... let's try
it. II your club has a building
project, make sure that you
have a PA officer whose job it is
to document what is happen-

ing. Have him wri te an article
for 73; Inc lude good photo­
graphs of the item being built ,
the people who organized the
project, and those who per­
ticipated. Let's run some goad
solid pi cture stories in 73 and
show what Is being done by
clubs.

Then there are public service
events .. . emergency or omer­
wise. Have the PA officer take
pictures and quickly write up
the story , and don't forget good
p ict ures of the people, the Im­
portant people. I wan t not only
group shots of workers, but
also good close-ups o f the
faces. Let's show who is doing
what.

The next t ime you have a
namtest . picnic , or other group
event, t ry to get a big po ster or
banner with the club name or
call on it and line the whole
group up for a mass photo­
graph. Have someone with a
good camera take the picture
... none of your 35mm lor th is
... at least 6 x 7 em .. . black
and white, please. If you can
get a good color shot, do that,
too, bu t black and white comes
f irst in publishing . It's a whole
lot less expensive. Field Day is
incomplete without the group
photo. Send it quickly to 73and
let's get this going . Please be
sure to identity every per son in
the pictures so our captions
will be accurate.

nxoecntcns all too o ften go
unheralded. Let's be sure we
have someone along on impor­
tant DXpeditions whose main
job is to handle the PA. He must
have a camera and take a lot of
photos. You 've seen the job I
did on my trip to Navassa and
Jordan. Now, wi th larger pages
to work with and more money
for color, we can do even better.
COlor shot s should be taken
w ith good equipment, not with
Instamatlcs.

WOULD IT WOR K ?
Instead o f people leaving the

ARRL like rats from a sinking
sh ip and the rest of the ern­
ployees l iving in fear o f being
fired, the League could meet
the world as it is today and do
the job that Is there to be done.
They could easily solve their
economic problems, even with­
out selling their mi llion dollars
worth of stocks and bonds
which they've squ irre led away
over the years.

Do they reall y need to put
nearly a million dollars into
building more offices now that
many ot them are empty? They
don't even have the staff to put
out decent books anymore.
When we needed more room lor
people to work in our computer
program business, we looked
long and hard, f inally acqu ir ing
a local motel which provides us
with room for at least 100 more
people to work ... and at a
relat ively low cost, less t han

half what It wou ld cost to bui ld
someth ing.

THE ADVISORY COUNCIL
Word was released recent ly

that in a panic over the fail ing
fortunes of the League, the ex­
ecutive committee had formed
an AARL National Advisory
Council. Named as honorary
chairman was Senator Barry
Goldwater. Act ing chairman
was Buzz Reeves K2GL. Many
of the wen-known gentlemen
announced as council memo
bers are mill ionai res. Council
members named were Dave
Nurse of Heath, Art Collins, Bill
Leonard of CBS, Walt Henry of
Henry Radio, Bob Cushman of
Cushcraft , Bil l Muller 01 Icom ,
and John White o f Cooper
Union. I know most o f these
men personal ly and hold them
in the highest regard.

Soon after the ini t ial an ­
nouncement, there was a sec­
ond one saying that Art Colli ns
had bowed out of the council
with the explanat ion that he
felt that " more construct ive
measures should be found to
meet the total needs of the
AARL." I think Art has some­
thing th ere . The problem s
which have brought the League
to this stage o f disintegration
cannot be solved by passing
the hat again tor another mem­
bership collection. The prob­
lems are managerial and are
deep rooted.

If there was any simple way
to get new management for the
League, the directors would
have done it long ago. The tact
is that once a group gets well
entrenched, it is very difficult to
blast 'em ou t.

We'll all be watching to see
what powers the Adv isory
Council has, If any. The word in
the title is " advisory," so the
assumption is that they have
merely the power to adv ise. I
suspect that this limitation
may have had a lot to do with
Art qu itting the group. The men
l isted are spread all around the
country, so it is doubtful if they
wil l be able to get together In a
group to tackle the si tuation.
They are certai nly as busy as I
and won't be able to just drop
everything and spend the need·
ed time for an Investigation of
t he many fac tors whi ch
brough t on this d isaster.

Since the heart of the prob­
lem apears to be the l it tle HQ
clique running the AAAL, pee­
pie who for the most part have
little background in trying to
run an organizat ion of that si ze
and complexity, the committee
may have its hands full trying to
get cooperation in their In­
vest igations. How much help
will HQ give to a committee
wh ich they see as being orc a­
nized primarily to bring about
their demise?

The gentlemen on the com­
mittee are hard-working men,



Fig. 2, "Light Up Your Life." PC board.
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not going into the plus column
for over ten years after this
bomb.

The reaction of many hams
was to look desperately else­
where for some organized sup­
port. Suddenly my little travel
club was being pushed t o
become a national organiza­
t ion . The $1 membership fee
was increased to $10 and the
10AR was up and running. The
purposes of the Institute were
to do the things which the
ARAl could not or wou ld not
do, such as lobby in Washing­
ton , furnish cash for hams
fighting legal battles wh ich
could affect us all, etc. It was
set up so as not to challenge
the ARRL in any of the ac­
tivities it was actually doing.

This is not the place to ci te
all of t he dirty tricks the ARAL
cooked up to try to scuttle the
Inst it ute. Several ARRL di rec­
tors bragged to me that the
Leag ue would spend any
amount of money to shoot
down the Institute and it didn't
take long before I realized that
this was a fact. Directors
rushed around to every club in
their divisions denouncing any

James Wyma WA7DPX
Casa Grande AI.

t ery charger, Tr i-Tek has
stopped advertising in 73.
Please print t heir address as
fo llows: Tri-Tek, Inc., 7808 N.
27th Ave., Phoenix AZ 85021,
995-9352. Please send your
money to them and not to me.
Specify you want the " WR7AEK
battery-charger kit," not "the
th ing by WA7DPX in 73
MagaZine." For Mr. R. B.
Hintenoch and others who have
written (or called)-no SASE,
no answer. I have enough bills
without making the post office
rich. Thanks to those who have
written letters to me about the
article.
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rou nd-trip fare to Rome alone
was $625 at that t ime.

Everyone had a fantast ic
time. I still meet people at ham­
fest s and conventions who
were on the trip and say they
wish we could do it again. It was
a memory all of us will carry
with us.

At $550, we obviously didn't
make any money, But then,
despite t he cla ims of my
critics, money has never been
anything more to me t han a way
to get th ings done, so I have
tended to just scrape by.

The tour was in October,
1963, just at the time that the
League petitioned the FCC for
what they amusingly called
"incentive l icensing." This
beaut, for those of you who
were not there, called for throw­
ing most of us off the phone
bands we had been using and
forcing us to take a new license
exam to get back our previous
privileges. It went over like a
lead balloon. Sales of ham
equipment dropped from $35
million in 1963 to under $5
million in 1965, largely in re­
sponse to this fiasco. Ham
growth stopped in its tracks,

Two errors exist in " Light Up
Your Life" (December, 1978).
First, the PC board layout (Fig.
2) should be replaced with the
one shown here. The original
Fig. 2 shows, incorrectly, the
component side, rather than the
foil side. Second, the pin num­
bering scheme for th e 5th digit
readout (Fig. 1)contai ns two pin
11 s. The lower pin 11 should be
labeled 7.

We regret the trouble that
these errors may have caused.

Gene Smarte WB6TOV
News Editor

Since t he time that I wrote
the article for the WR7AEK bat-

all th is in addition to editing
and publishing t he magazine,
selling the ads, helping wit h the
subscript ions, etc.

The fi rst place we visited was
London . The RSGB (Radio So­
ciety of Great Britain) refused
to doone damned thing to greet
or offer a friendly hand to the 73
visiting U.S. hams and their
families. Despite that, a nice
dinner was arranged and our
group was able to get together
with the local amateurs.

The frig id reception from
RSGB may have been more of a
react ion against the ARRL than
U.S. hams in general, since we
found the British amateurs to
be very willing to put them­
selves out to show our group
around. One of the high points
was a visit to the Bri tish
Science Museum, where t he re­
strictions against third· party
traffic had been waived and
many of us were permitted to
m ake phone patches back
home.

The next stop was Paris and
a fantast ic recept ion organized
by Pierre Catala F2BO, the
local representative of the then
quite active Ham Hop Club (a
club which organized places
for visiting hams to stay with
other hams in foreign coun­
tries). I'd met Pierre on my first
visit to Paris in 1958, so we
were old friends by th is time. In
1964, Pierre came to the U.S.
and worked fo r 73 as long as
Immig ration would pe rmit.
Then he went to college in New
Hampshire and graduated from
the University of New Harne­
sh ire. He's now in Haiti working
for t he ITU.

The French amateurs pulled
out all the stops and we had a
beautiful visi t to Paris. We all
got together for a big hamfest
and most of the group had
French homes to vis it.

The next stop was Geneva,
where an in ternational hamfest
had been organized by the
ITU hams. There we had a di n­
ner w ith hundreds of hams
from all over Europe who had
come in for the occasion . Just
about everyone got to operate
4UlITU and we all had a ball.

From Geneva, we flew to
Rome, where we had an au­
dience wi th the Pope. From
Rome, we f lew to Berlin and
anot her great namteet-cnnner,
getting together with just about
every active Berli n ham. We ar­
ranged bus tours of t he east
and west sections of the city,
and it was a memorable visit.

How much did I charge for all
this? The complete price fo r the
t rip, inc luding round-trip air­
fare, ground transportation,
hotels, all breakfasts, to urs of
some ci ties, and a ham fest in
most cities with dinner, came
to $550 per person. Not bad fo r
a three-week trip to five major
cities. The reg ular t o uri s t

BULLET BITING
The position some of the Ad·

vtsory Council members are in
is not enviable. The needed tn­
crease in advertising rates
could directly affect their own
businesses. The current QST
ad rates are aroun d $1,500 per
page and shou ld , to be consts­
tent with those of other similar
magazines, run around $4,500.
This would increase the cost of
a tun-pace ad by about $36,000
per year and have to be re­
flected in higher equipment
costs to amateu rs. This change
alone wou ld bring up ARRL in­
come by about $2.5 mi ll ion a
year and eliminate the necessi­
ty for inc reasing membership
fees. It would certainly get the
League out of the financial hole
the presen t management has
gotten it into.

but they can afford to take on
outside projects such as this
only as long as they get a lot of
cooperation and don't have to
spend too much time fighting
management . I devote so me of
my time to working with the
local Chamber of Commerce
and I enjoy having a hand in
governing what is happening in
my to wn. I also spend some
time working to make myoid
submarine crew have a l itt le
belter yearly reunion. If I can
take a bit of lime off from run­
ning 73, Microcomputing,
Microcomputing Industry, l n­
stant Software, etc., th en most
businessmen can do the same
... if it seems worthwhile.

HOW ABOUT THE loAR?
Several longt ime readers of

73 responded to my December
editorial with the question as to
why I have not resurrected the
Inst itute of Amateur Radio, par­
ticularly in view of the prob­
lems with WARC. That de­
serves an answer.

First, for new amateurs, let
me explain what an 10AR is ...
or was. Back in 1963, when 73
was just about three yea rs old, I
got the foolish notion of pro­
moting ham-to-ham friendship
th rough a ham tou r of Europe.
Oh, the idea was good, but the
work involved was monstrous.
The idea was to get groups of
amateurs together and visit
amateur groups in Europe.

In order to qualify fo r a group
fare on t he airlines, it was
necessary to have a formal
group. I fo rmed t he Inst itu te of
Amateur Radio wit h the pri­
mary purpose being t he orpa­
nizing of ham trips to visit OX
hams. I adve rtised the idea in
73 and gathered together a
group of 73 fo r the tour. Odd
number.

I made all of t he arrange­
ments for airline t ravel, ground
t ransportation, hotels, etc ., in­
cluding a hamfest in most of
the places we would visit. I did
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ham supporting the Institute as
a traitor to amateur radio. A
newsletter began being sent to
clubs everywhere and to every
member of the Insti tute (I
published thei r calls) telling
t hem, month after month, that I
was a crook, that everyone ln­
vo lved wi th the Inslilute was a
crook, that I was going to ki ll
amateur radio, etc. Dick Cowan
du tifully helped with some
similar comments in CO.

In the midst of this rncrees­
ing war, 1 got invo lved with a
real ly miserable divo rce .
Unless you've been through
something like that, you don't
know what it is. It stopped me
more than anything else for
quite some time. I realized th is
and got together with the board
of directors of the Institute and
insisted that they f ind someone
else to act as secretary for the
organization until I could get
back into better working shape.

The board tried hard to f ind
someone to work for the same
price I did . .. nothing. They
finally settled on Dave Mid­
delton W7ZC, who would do the
work but insisted on a very
nice salary for his time, even
though he was retired. This
result ed in the funds which I
had built up for the Institute be­
ing spent for his sa lary and lit­
tte else , fina lly run ning ou t
completely. My main expenses
had been for publishing and
mailing newsletters to Con­
gress telling them about the
good things rad io amateurs
had been doing . . . such as
helping get medicine to remote
parts of the world and the ama­
teur radio service during the
Alaska earthquake.

By the t ime I had managed to
get back into some sort of good
working shape, the Institute
had collapsed from the attacks
of the ARR L and the internal
bleed ing by the secretary. I
decided to sign up again as
secretary , but ins tead o f
soliciting members, I decided
to do the needed work myself. It
was more trouble to get mem­
berships, f ight off t he ARRL,
send out membership cards,
etc., than to spend the needed
PR money out of my own
pocket to get the job done.

MORE HAM TOURS?
Wi th the 1963trip such a suc­

cess, I wanted to do more of
this ham-to-ham friendship ac­
tivity. I announced another ham
tour of Europe in 73 for 1965
and waited for the deluge of
people to sign up. The first trip
had been so much fun for every­
one involved that I felt we
would have an even better trip
the second time. Imagine my
surprise when, on looking
closely at the list of those
signed up, I found that virtually
all of the people were repeaters
from the first t rip. It was then
that I realized that there was a
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very limited number of hams
with $550 and the time for such
a trip. I called it off.

We di d try it again in 1968
and had a very nice tour of
Europe, visiti ng Madrid , Am­
sterdam, Paris, Copenhagen,
etc., but the smaller crowd in­
volved conf irmed again that the
number of hams ab le to par­
t ic ipate in such a tour is very
limited. Hams are , for the most
part, middle and lower-middle
income people, and not many
can afford the luxury of a three­
week vacation in Europe with
t he XYL. Better to put the
money into a new rig, I sup­
pose.

WHITHER THE IN STITUTE?
In view of the present grow­

ing disenchantment with the
League over their bumbling of
the WARC planning and other
recent problems , is there a
need for a second national
amateur organization? Right
now I don't see any serious
need for one. There is no ques­
tion that with the usual 20-20
hindsight, we can see that we
sure should have had one last
yea r to get the WARC situation
covered in Africa .

If we do manage to come
through WARC with enough
ham bands to survive as a hob­
by, then we will definitely need
a second national ham society.
The key to the whole situation
facing us is a pol itical one, and
this means that if we are going
to cope with the government ,
t he FCC, the rru,etc., we must
have a strong lobby in Wash­
ington. That's where the power
is , and that 's where we need to
be covered.

A good lobby can not only
put pressures on the FCC to
prevent gross miscarriages of
justice like the recent linear
amplifier ban and the 220 MHz
maneuvering by CB and the
maritime interests, but it could
also help us get things through
Congress and put pressure on
other government agencies to
support amateur rad io, which
we need desperately at WARC.

At the last WARC, where I
was one of the two active ham
delegates, I found that this lack
of clout in Washington had reo
suited in amateur rad io having
l itt le more than lip support by
even t he U.S. delegation .
Despite t he official U.S. posi­
tion that amateur rad io wou ld
be supported 100%, the private
Instruct ions of the delegates
from their organizations were
that if their service lost any fre­
quencies, they we re to be
replaced by frequencies taken
from the nearest ham band. Our
allocations were considered a
sort of emergency supply
source for frequencies. The
delegates po inted out that this
was purely a political mailer
that the service with the least
clout was bound to be the loser.

Just about every other user of
rad io frequencies maintains a
strong lobby In Washington, so
they come first.

NOVICES ON 220?
The Canadians are all upset

over an ARRL proposal to open
the 220 MHz ham bands to
Novices. Frankly, if I already
didn't have a petition on fi le
with the FCC for this band to be
opened for Communicator use,
I'd probably get upset, too. Not
very much, though.

'rne ARRL has, in the past,
endorsed the Communicator
idea for 220 and not a few of the
major manufactu rers are quite
convinced that such a new
class of l i c e ns e Is l n ­
evitable .. . and soon. For my
part, I t hink I could get up in
front of a large group of
amateurs and argue effectively
either for or against a corn­
municator license. There are
many benefits to be derived
from such a plan . . . and there
are many drawbacks.

I fi led the or iginal petition so
long ago that I forget just when
it was ... about ten years ago, I
think. My scheme in filing it
was to present a viable alter­
native to taking the band away
for CB use and hopefully to
divide the manufacturers
enough so that CBers wouldn't
take our band . I figured that if
the Communicator Class li­
cense actually did go through,
it would have more benefits
than drawbacks, although I felt
that the two proposals might
just defeat each other with the
result that there would be no
major change in 220.

The League surprised me
with a histo ric f i rst . . . they
supported the Wayne Green
petition . They really had little
other choice. With the CB men­
ufactu rers pushing h a rd
through the EIA (Electronic ln­
d ustr ies Association), t he
ARRl had to come out with a
positive move. To just try to
hold the status quo was far too
weak an argument and would
obviously lose the 220 MHz
band for amateurs. To come
out with a thi rd proposal would
split the ran ks too much for
success ... so they had to sup­
port my proposal , much as they
hated the idea. I had a good
laugh with several of the direc­
tors ove r this.

As a passing matter and off
the point, I am on good terms
with some of the ARRL otrec­
tors and hold a few of them in
great respect. I'm not personal­
Iy at war with anyone at the
ARR l and hold no personal
grievances. I'm neither in awe
of nor afraid of the men running
the show. They don't seem to
feel the same about me, so we
do have difficulty in getting to­
gether. That's a pity, for I've
found t hat even the widest dif­
ferences can usual ly be over-

come if people will sit down
and discuss thi ngs. This pre­
sumes that those participating
are honestly motivated.

At any rate, now that the 220
threat to CB has finally been
laid to rest, I th ink the ARRl
wanted to put a stop to the pro­
posed Communicator Class li­
cense and felt that the safest
way to do this, while stili ao­
pearing to support the manu­
facturers, was to put in a
counterproposal. This would in
all probability stall things for a
few more years and permit the
whole mailer to eventually be
washed away.

I see no real point in taking
up any argument for or against
releasing tens o f thousands of
Novices on 220 MHz since I
don't think the ARRl is serious
about it.

ST. lOUIS, MARCH 31
Mark off March 31 on your

ca lendar and plan to come to
SI. Louis for one of the most
fun hamfests yet. It'll be worth
the trip. I' ll be there to talk
about hamming and also about
microcomputers and answer
any questions you have. See.
slons like t h i s are great
because there are a lot of
things that I can tell you in pe r­
son that I wouldn't da re to
write.

What started out as a simple
visit by Wayne Green to St.
Louis has been escalated into a
full- fledged hamfest. It wi ll be
at the H. J. Cervantes Conven­
t ion Center and there will be
forums on many aspects of
amateur rad io all throug h the
day. Planned are sessions on
OSCAR-AM SAT, repeaters,
RTTY, 101 10 International,
YlRL In ternational, SWOT,
l inear amplifiers , OX wit h
Father Moran 9N1MM f rom
Nepal, SSTV by Robot, anten­
nas by Hy-Gatn, and some spe­
cial sessions for t he XYls, etc.

Exhibits? You bet . So far the
following are signed up or ex·
pected: vaesu, Kenwood ,
Robot, VHF Engineering, Hv­
Gain, MFJ, HAL, ETO, Kan­
tronic s, Ham Radio Cen ter,
Henry Rad io, Cushcraft, Tenna­
lab , Sinclair, Telrex, Roh n,
Southwest Technica l Products,
CB Products, Ten-Tee, OSI, Info
Tech, M icro log, Radio Shack,
Drake, DenTron , Icom ... and
there will be a lot more. Dealers
will be coming with some fan­
tastic special prices.

Just to get the show off to a
good start, I'll be In a day ahead
and will be on the rad io and
television stations t hrough a
good deal of Friday drumming
up interest in the berntest for
Saturday.

The event is going to be
called " A RCH M ARCH " .. .
ARCH for the famous St. Lou is
Arch and MARCH for Midwest
Amateur Radio and Computer
Hobbyists. The show will be put
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on by an amalgamation of 22
clubs in the area, led by Bob
Heil K9EID.

The idea fo r t he hamfest
grew out of a phone call to me
from Bob Heft. He wan ted to
get me out to ta lk to the
Mari ssa Amateur Radio Club
(Marissa, Illinois). The more we
tal ked, the bigger it grew. On
December 15, Bob met with rep­
resentatives of nine area ham
cl ubs and the show was on the
road.

There has been a need for a
hamfest in the St. Louis area
and I'm del ighted to see th is
shaping up so qu ickly and so
well. The idea is to make this a
yearly event. If you can possi­
bly make it to the ham fest,
please come and help make
this a winner. Bring all the
hams that you can .

Since, as far as I know, I'm
not on the prog ram to speak at
either Dayton or At lanta, this
may be t he only place where
you will have an opportunity to
find out what is real ly going
on ... and to ask t he questions
you wish you could get an­
swered.

SWISS REPEATER
They may not have as many

from page 19

ged, compact unit which fits
easily into the palm of the hand,
the LX 303 features a large,
1f2-inch, ancre-mcunteo LCD
readout for high readability fn­
doors and out , even in br ight
sunlight. A reading rate of 3
readings per second makes ac­
curate reading fast and con ve­
nient. Battery life is 200 hours
minimum (300 hours typical)
from a single 9-V alkaline bat­
te ry . Hand y batt ery c heck
capability is also provided.

Ruggedness is achieved in
th e LX 303 by combi nation of
light weight (12 oz., including
battery), compact size, a high­
im pact thermo-plastic case,
and glass-epoxy PC board con­
struction. Ruggedness is fur­
ther enhanced by a snap-on
cover which protects the entire
front panel during storage or
transmit, whether in a brief­
case, toolbox, or storage bin.
The snap-on cover can also be
used to store the test lead set
incl uded to effect a totally self­
con tained, protected inst ru­
ment. All input jacks are re­
cessed for operator safety.

Reliability is assured by the
use of LSI circuitry and laser­
trimmed t t nn-f ilm resistor net­
works for low parts cou nt. The
excellent overload character­
istics provide l 000-volt orctec-

repeaters in Europe as we do,
but you can't fault them on in­
novations. A Swiss repeater
has a very sophisticated rece iv­
ing system . . . it uses a micro­
processor to check the di rec­
t ion from which a received sig­
nal is coming and switches the
receiving antenna to that bear­
ing from an omnidi rectional
pattern. It can also be used to
check the location of the eta­
tlon and compare that with the
callsign. Does t hat give you
repeater owners any ideas?
The Swiss repeater is so effec­
tive that it is able to cover vir­
tuall y all of France.

HElP YOUR LIBRARY
Presumably you enjoy 73

Magazine and realize that if
more hams wou ld read it, they
would get a lot more enjoyment
out of amateur radio. The ar­
ticles are also top-notch for
gelling newcomers fi red up
with an interest in amate ur
radio. You can help enrich
some lives by making sure that
73 is in you r local library. Oh, it
won' t cost you anything except
the lime to check and ask.

If you find that it is not in
your library, please make su re
that t he head librarian knows

tion on alt de voltage ranges ex­
cept the 200 mV range (which is
protected to 500 V). All ac
ranges are protected to 600 V.
All Ohms ranges are protected
to 120 V. Maintainabi lity is also
excellent, due to th e use of
sockets for the major com­
ponents (including the display)
and the extensive use of sten­
dard components . The unit is
covered by a t-year warranty.

A full complement of acces­
sories is also available, in­
cluding an ac adapter (115 V ac
and 220 V ac versions), a pad­
ded vinyl carrying case, a 10-A
de current shunt, a x10 dc V
probe adapter which protects
the input to 10 kV, and a xl00
40-kV dc probe. For further tnfor­
matron , contact The Hickok
Electrical Instrument Company,
10514 DuPont Ave., Cleveland
OH 44 108; (216)-541·8060.
Reader Service number H35.

PALM·SIZE CSC MAX·SSO
MHZ COUNTER

The newest and most capa­
ble frequency counter in the
" Max" line from CSC is the
MAX-550, a new, palm.size fre·
quency counter which boasts a
1-kHz-to-55Q..M Hz range. This
counter is no bigger than most
pocket calculators.

The counter's 5Q..Ohm input
(via a BNC connector) has a sen­
sitivity in the milliwatt range. Its

that you think it should be
there. You might point out that
73 is the largest of the ham
magazines and has more ar­
ticles t han any other .. .
indeed, more than all t he others
combined some months! 73 is
more of an ongoing en ­
cyclopedia of amateur rad io
than just a ham magazine.

In most cases, by the time
two or three people have asked
that 73 be in you r local library,
and they know where to write,
we 'll be getting a purchase
order fr om them. And what
school l ibrary is adequate
without this reference? Let's
see wh at you can do.

NOVEMBER WINNER
Dr. Ral ph E. Taggart

WB8DQT will be receiving our
$100 bonus check for t he
No v e mbe r i s s u e ' s most
popular article, " Be A Weather
Gen ius." Keep those Reader
Service card ballots coming in !

COINCIDENCE
During the recent Aspen ham

industry conference, we had
quite a group si tti ng around a
table at one of the nicest

6·digit LED display feat ures
1-kHz resolution . Any of several
sources of 7·12 V dc can be con­
nected through th e counter's
coaxial power connector. And a
nu mber of accessories-in-

restaurants in town. I had just
handed out some brochures by
a ham advertising agency pro­
moting the use of a ham-run ad
agency for advert ising and mar­
keting when th e wai te r asked if I
was a ham. I said sure, and he
asked my call leiters. Just to be
smart, I turned my belt buckle
with my call engraved on it up
and looked at it ... and read off
W2NSDI1. The waiter gave a
laugh and introduced himself
as Fred WB0FOR, and said that
he was t he one who had made
the belt buckle fo r me.

I'd tried to get in to uch with
him the year before, but he'd
been away du ring ou r confer­
ence. Colorado Silver, located
in Aspen, had been advertisi ng
in 73 and turni ng out extraor­
dinarily good belt buckles for
hams who are proud of thei r
calls . The buckles come in
bronze fo r $13.50 and have to be
one of the nicer gifts a wife can
give a ham. I wear mine a lot and
it gets noticed. I remember once
in Berne, Switzerland, when a
woman saw it and said that her
son was a ham . .. etc. For a bit
extra they are available in solid
silver. You can look up their ads
during 1978 in t he April and
June issues.

cluding cables, a case, alter­
nate power sources, and so
on-will be offered.

Additional information is
available from Continental
Specialties Corporation, 70
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The Hc.1"OO, HDl's new 2m transceiver.

Fulton Terrace, New Haven CT
06509; (203)-624-3103. Reader
Service number e9.

NDI ANNOUNCES
BOO·CHANNEL 2 METER

TRANSCEIVER
NOI, Inc., has announced the

HC-1400, a new hlgh-perfor·
mance 2 meter FM mobile trans­
ceiver. Thi s mtcrccrccessor­
cont ro ll ed, d igita ll y·synthe­
sized unit has 800-channel
capabili ty within the amateur
144-148 MHz band, and off ers
5- or la-kHz channel spaci ng. A
fast -acting single knob selector
shift s LED digital freq uency
readout in la-kHz steps, and the
rig also has a 1ao-kHz "speed­
up" button.Tran smit offsets are
preprogrammed and swttct rebre
to pl us or minus 600 kHz.
Simp lex operat ion is also
available. This set can be pro­
grammed to hold three Tx-Rx
pairs in memory, and has capa­
bility for instant recall . The
rece iver uses an FET front end
with th ree coax resonators, a
crystal latt ice filler and multi­
tuned circuits in a dual l-t. The
FM transmitter delivers 25 W
output at 13.8 V de. Power is
reducible to 5 W. Size: 7.1" W x
2.6" H x 10.1 " D. A mounting
bracket and a detachable micro­
phone are also supplied. For
furth er inform at ion , contac t
NOI, 22125 'h South Vermont,
Torrance CA 90502; (212}32G­
3312. Reader Service number
N19.

TEMPO 800·CHANNEL HAND·
HelD TRANSCEIVER

The amazing pocket-sized
Tempo s- SYNCOM offers the
fi rst tuuv- eyntbes tzeo 800·
channe l 2 meter m iniatu re
amateur hand-held transceiver.
Other uni ts which are larger,
heavier, and similarly priced (by
the time you add crystals, bat­
teries, chargers, and antennas)
can off er only 6 channels. The
51's price of $349 inc ludes the
battery pack, charger, tetescoo­
ing antenna-and 800 cnan­
nels!

Top-panel thumbwheels at-

low selection of the receive fre­
quency to 10 kHz. The + 5-kHz
slide switch offsets to 5 kHz if
desired. Then you have the
choice of transmi tt ing simplex,
+ 600 kHz, or - 600 kHz.

The S1 's separate speaker
and microphone are both buill­
in. Rf output is better than 1.5
Walls nominal. A matching
an-watt output amplifier is
available for mobile or fixed
operation . The dual-conversion
receiver section has a sensttfvt­
ty 01 better than 0.5 microvolts
nominal for 20 dB of qu iet ing,
and spurious and harmonic at­
tenuation is 60 dB nominal
below the carrier power level.
Measuring 2.5" wide x 6.5" long
x 1.6" deep, the unit weighs 16
ounces with batteries.

The Tempo S1T is the St with
a factory-installed tz-button
touchtoneTM pad ($399). Ac­
cessories for the s r and S1T in­
clude the T5-CC heavy leather
holster with snapped belt loop
($16), the S30 match ing 3O-Watt
amplifier ($89), th e TS·Me
c igaret t e-l ighter-p lug mobile
charger ($6), the T5-HA rubber­
coated flex ible antenna ($8),
and a full line of tone ac­
cessories, al l types of touch­
tone pads, many different am­
plifiers, and power suppl ies.

The Tempo Sl and S1T and
accessories are available from
dealers throughout the US and
all over the world. Henry Radio,
11240 West Olympic Boulevard,
Los Angeles CA 90064; (213}
477·6701. Reader Service num­
ber H3.

Morgan W. Godwin W4WFL
Peterborough NH

HUSTlER INTRODUCES NEW
2 METER MAGNETIC·MOUNT

ANTENNAS
The new Hu st ler Model

BBLM-144A 2 meter mecnetrc­
mount antenna was recently an­
nounced by New-Tronics. The
base-leaded 52" antenna offers
a unique magnetic-mount de­
sign with much stronger grip
per square rnchot magnetic sur­
face than is normally available
in magnetic mounts.

Careful design of the shunt­
fed matching system guaran­
tees maximum signal radiat ion
at the point of lowest swr. The
tapered stainless steel radiator
provides maximum protection
against fluller and detuning at
freeway speeds . The power
capacity exceed s 200 Watts.
The BBLM·1 44A includes 17' of
top-qualily RG·58 coaxial cable
with tactorv-rnsteueo connec­
tors.

The SFM 2 meter mobile
antenna with magnet ic mount
also inlcudes 17' of RG·58 coax­
ial cable with tectorv-mstened
connector s. The 54" tapered
whip is ground 0117-7 PH stain­
less steel. A bandwidth of 6
MHz and better than 2:1 vswr
can be expected . The power
capacity is 100 Watts.

For further inlormation, con ­
tact: Sales Department, New­
Ironies Corporation, 15800
Commerce ParI< Drive, Brool<­
park OH 44142. Reader Service
number N2.

NEW BEARCA THIN
SCANTM IS WORLD'S

SMALLEST SCANNER RADIO
A new portable scanner

radio, just 21,4 inches wide and 1
inch t hick, has been Int ro­
duced by Electra Company .
Named the " Bea rc at T hi n
Scan ," it is described by Electra
as the "world's smallest scan­
ner radio." Because of its ex­
ceptionally small size and light
to-ounce weight , the radio is a
tru ly practical pocket portable
unit. Featuring a rugged all­
metal case with a polished ,
anodized aluminum front cover ,
the radio is expected to be
especially popular with protes­
etcnals and others who require
a scanner in demanding on-the­
go situations.

The new Bearcat Thin Scan
has 4 channels and receives
both " low band" (36·44 MHz)
and " high band" (152·164 MHz)
wi t h excellent c .e-mtc rovott
sensitivity. Each channel is pro­
vided with a lockout control for
bypassing when desired. The
radio can be operated from ex·
ternal power as well as internal
batteries. Also contribut ing to
the radio's versatil ity are provi­
sions for plugging in an external
battery charger, headphone,
and external speaker. A flexible
" rubber ducky" antenna is sup­
plied, but the radio can also be
used with wire antennas.

For further info rmation, con­
tact Electra Company, PO Box
292"3, Cumberland IN 46229.
Reader Service number E40.

YAESU'S rr-z
I've owned my s'r-rrow-ccwer

mobile rig for a year now and
have really enjoyed it. I bought it
on Okinawa while with the US
Navy, so I have the Japanese
version instead 01 the US one.
The main difference is the

The new Bearcaf8 Thin SCanTAf.

language of the manual.
The FT-7 covers 500 kHz of

the 8O-1Sm amateur bands, plus
one SOO·kHz portion of ten
meters (28.5 to 29.0 MHz). The
FT-7 operates on USB, LSB, and
CW, with a choice of vfo , RIT, or
f ixed channel operation. The
rear panel has provisions lor a
standard SO-239 rf connector, a
ground post with butterfly nut,
subminiature jacks fo r key and
external speaker, a six-prong
plug fo r power, and a multi-p in
jack fo r an external vto (al·
th ough they don't make a vtc
spec ifically for this radio) .

The FT-7 Input power is 20
Watts dc. The receiver is rated
at .5 uV sensi tivity for a 20·dB
SIN ratio. It has an audio band·
width of 2.4 kHz - 6 dB and 4.0
kHz - 60 dB. The audio output
is 3 Watts with 10% THD into 4
Ohms. The FT·7 requ ires .4
Amps on rece ive and 3 Amps on
transm it of 13.8 V de. It
measures 9" W x 3" H x 12" O.

The FT-7 came well-packed
and included a hand mike, 3
subminiature connec tors, a
fused power cable, an rf con­
nector, a onone-ptuc-to-sub­
mt ntature-connectcr adapter,
and a mobile mounting bracket .

My personal impressions are
very favorable. The audio is
clear and crisp, and the styling
is smart and fun ctional. I've had
no trouble working the world
with just the FT-7 and a trap ver­
t ical. My only two complaints
are the lack of a CW filter and
the inconvenience of only hav­
ing one ten meter position on
the radi o. Overall , it is a very
nice radio.

Yaesu will soon be coming
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OK's TS-6MO modulator terminal strips .

DX ----J

oul with the FT·7B, which is
basica lly the same radio wilh
the addition o f all of the len
meier band and with the power
having been raised to 50 Watts
input. Reader Service number
Y1 .

John Price WD80PElKA6JP
Warren OH

MODULAR TERMlNAL STRIPS
TS-6MD terminal strips are

z-postttcn modules wh ich are
eno-stac kable via interlocking
dovetail s to create strips o f any
desired length. Each module
consists of two screw terminals
on .200-inch (5.08mm) centers,
each terminated with a .197­
Inch (5mm) long x .039-inch
(lmm) diameter pin for easy
soldering to the PC board.
Screw terminals feature cor­
reston-protected tubular clamp
contacts and captive. self·
locking, vibration-proof screws
for secure c lamping of solid or
stranded wires 16-26 AWG with­
out solder. Bodies are molded
of du rable h igh-d ie lec tr ic nylon
and are unaffected by severe
env ironments. Elec trical rating
is 5 Amps at a nominal SO V dc.
TS·6MD are avail ab le from
stock at you r local electronics
store or directly from OK
Machine and Too l Corporation,
3455 Conner Street, Bronx NY
10475. Reader Service number
05.

WIRE·WRAPPING KIT
OK's new wire-wrapping kit

from fJilge 12

and Industry, Government of
the British Virgin Islands, tor­
tete . British Virgin Is lands,
BW .!.

Mr. Swain doesn't say il the
license will be mailed to you or
you must pick it up. Apply early
just in case and bon voyage.

NOVICE CORNER
Some have written to corn­

pla in about the name of th is
section, The te rm " novice"
doesn't necessarily apply only
to Novice license holders. It jus t
means one who is inexperi­
enced. You may be an old-timer
wi th an origina l two-letter call
and still be a novice when it
comes to OX. This part of the
column receives more comment
than any other, but with more
than 100,000 new licenses
issued since 1975, I guess there
really are a lot of newcomers ac­
tive on the OX bands today.

A few weeks ago, I was call ­
ing a C5 station when someone
called me and asked where the
C5 was located. He needed to
know so he would know in

features selected items of par­
ticular value to the prototype
engineer and hobbyist alike. It
includes a unique new wire­
wrapping tool, a roll of wire­
wrapping wire, and pre-stripped
wire in 4 popular lengths.

The tool. Model WSU-3O, is a
combination one which wraps
and unwraps 30 AWG wire on
.025" square p ins, plus strips 30
AWG wire using a handy built-In
st ripper, The wire is top-quality,
Kynar-insu lated, suver-ptated
copper. Suppl ied in the kit are a
SO-foot ro ll , as well as ere-cut
and stripped wire in insu lated
lengt hs fr o m 1-4 i nc hes .
st ripped 1 inch on each end.
Ava ilable with b lue wire as
Model WK-2B, white wire as
WK·ZW, yellow wire as WK·2Y.
and red wire as WK-2R, the kit
can be purchased from your
local electronics dealer o r
directly from OK Machine and
Tool Corporation, 3455 Conner
Street, 8ronx NY 10475. Reader
Service number 05.

NEW HUSTLER FIVE·BAND
TRAP VERTICAL FIXED

STATION ANTENNA
Hustler recent ly introduced

the new Model 5-BTV, a five­
band trap lixed stalion antenna,
The unit covers 10, 15, 20, 40,
and 80 meters (tuneable to 75
meters). The 5-BTV consists 01
the popular Hustler Model
4- BTV and RM-BO-S resonator
and spider assembly.

wh ich direct ion to poin t his
beam.

If you reall y intend to be a
serious OXer, one of the first
things you need to learn is the
different prefixes used by each
country and where these coun­
tries are located. Any DXer
worth his bandwidth should be
able, when he hears a stalion, to
instantly know what country is
calling and where that country
is located . I realize that with
over 300 countries on the DXeC
countries l ist, that seems like a
formidable task, bu t it realty
isn 't t hat hard and it comes
naturally wit h experience.

You should arways have with·
in f ingertip reach at the op­
erating position a copy of the
ARRl DXee countries list, a
world atlas, and a Great Circle
beam direction chart centered
on your OTH .

The DXec countries list can
be obtained by writing to the
ARRL and request ing a copy of
Operating Aid #7. If you use an
ARRl logbook, then you can
use the countries list In the
back o f the logbook. Every t ime
you hear a call that you don't
recog nize, look it up in the coun-

In rest ric ted or unlim ited
space locations, the Hustler
5- BTV delivers top signal perfor­
mance, consistent contacts,
Ilve.band operation , and com­
plete coverage. SWitching or
matching devices are not re­
quired.

The total antenna length is
25'5" . It is construc ted of the
t tnest-cuautv heat -treated
seamless alum inum and all-

tries list and try to remember
where it is from. Also, study the
calls of the countries you need
so when you hear one, you'll lm­
mediately recogn ize where it is .

If you're not sure where a
country Is located, look It up in a
world atlas. II's always inter­
esting to locate the various
countries on a map. You can
see what countries they border
and find other Information on a
map. The people that publish
the Calfbook also publish a very
good world alias showing the
call leiter prefixes, zones, con­
tinents, etc., of every country in
the world.

A Great Circle beam direction
chart centered on your QTH will
show you the exact direction to
poi nt your antenna in order to
work any country on the DXCC
countries list. Order one from
lnterproducts, 2377 Pollard cr.,
Los Gatos CA 95030.

With these tools 10 work with
and a little practice and experi­
ence, you should soon be able
to recognize any call you hear
on the bands and know exactly
which direct ion to point your
beam for maximum s ignal
streng th.

HEARD ON THE BAND
Due to a problem wit h the

local MARS station and a de­
si re t o re l ax f or aw hile ,

...
• •

- \- - I I

statntess-steer hardware. The
antenna mounts to any 13/ . " _

o.d. vertical support. Vswr is
better than 1.6:1 at aU band
edges. The power capabil it y is
the full limit on SSB and CWo

For further information, con­
tact: Sales Department , New­
Tron i cs Corporation , 15800
Commerce Park. tmve. Brook­
park. OH 44142, Reader Service
number N2.

WA4YVGtv09 on Diego Garcia
ha s gone QRT, QSL to 102
Schoolf iel d Drive, Danville VA
24541,

That EU pre fix being heard is
Wh ite Russia. Replace it with
UC and you have the correct
call.

YI 1BGD's signal has de f inite­
ly improved . Word has it that
the FT·560 supplied by the
NCDXF Is now on line.

A9Z was a special prefix to
mark National Day in Bahrein.

Bhutan has begun a program
of tra ining wireless operators
in the hopes 01 becoming self­
suffic ient in that area. It is
hoped that some 01 these will
become hams,

ZS6DN has a two me ter
beacon on 144.1 3 MHz. He
wo uld like report s from anyone
hearing it.

In t he Pac i f i c area , th e
Gilberts go independent In Ju ly
and will thereafter be known as
Kiribat i.

If you are looking lor some
old XW8 QSLs, this might help.
XW8FN is Lloyd Gruhn, 1640
South Partet Court, Lakewood
CO . XW8AL is now F0DAJ.
XW8LA is now in Pak istan and
can be reached at the U,S. State
Department. W3HNK is report ­
ed to have the old XW8FN logs.

VP8Pl left South Georgia in
January.
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Beata Island, off the southern coast of the Dominican Republic.
This island is the site of the HllRCD DXpedilion.

Corrections

1978 Rank Country % need 1977 Rank
1 3Y Bouvet 85 2
2 BY Chi na 84 6
3 8Z Neut ral Zone 82 5
4 VS9K Kamaran 81 7
5 XZ Burma 78 8
6 ZA Albania 76 9
7 1S Spratly 76 12
8 VKl1J Heard 75 11
9 Laccadlves 72 14

10 Abu Ai l 71 15
11 7J1 Okino Torishima 70 25
12 South Yemen 69 10
13 Mt. Athos 66 27
14 Bhutan 65 22
15 Annobon 64 23

"
Crozet 64 "17 Qatar 64 20

18 Congo Rep 63 16

"
Cambodia 63 30

20 Central African Rep 58 29
21 Andamans 58 35
22 Guinea 57 31
23 Somalia 56 13
24 Geyser Reef 55 18
25 Glorioso 55 41

Table 1.

correct. The correct IC should
be a 745140.

Gene Smarte WB6TOY
News Editor

H44CB to PO Box 332, Honiara
HC8A to PO Box 289, Quito
HDl1JE to WABTDYIK9lJG
HH2CQ to W40 RT
HS1ABD to K3EST
HS1AIV to W1YRC
HZ4GNA to WB4l FM
J3AAG to K1DBA
J4JH to DJ9ZB

Thanks to the West Coas t OX
Bulle tin, the UDXA newsletter,
and WorfdRadio MagaZine for
much of the preceding Intorma­
t ion.

WCDXB NEEDED COUNTRIES
LIST

Alt hou gh several " Most
Needed" lists have appeared in
the past, the list in Table 1 com­
piled by W1AM from the per­
sonal lists of over 900 sub­
scribers worldwide to the West
Coast OX Bulletin is the most
extensive and complete. The
poll was based on the 150 top
count ries from the 1977 list plus
additions of a few new coun­
tries which have come on the
scene in the past year. The list
as printed in Table 1 represents
the overall U.S. need on a mixed
mode basis. The entire list runs
to 153 countries, but we have in·
eluded only the top 25.

The biggest loser was Clip­
perton, which dropped from N4
last year all the way down to
#152 this year. The biggest
gainer was FW8-WallIs Island,
which jumped from N126 to 1167.
This should give you a clue as to
where to plan you r next DXpedi­
tion.

In "Time-Domain Reflec­
tometry," January, 1979, Fig. 6
shows a 74S104, which is not
only difficult to find, but also in-

3YSOO to LASOO
4X4CW to WB0YHG
ST5ZR to Box 202, Nouakchott
9L1CA to WA3NCT
9XSAl to SMSHHJ
9X5P to PO Box 1035, Kigali
9Y4VT to N6AA
A7XAH to DJ9ZB
A9XBD to Box 14, Bahrein
CSAAO to OZ6Ml
C6A1N4UM to N4BP
CE9AH/AIIAM t o An ta rctic
Dept., FA CH , Comando De
Combate, Ministry of Defense,
Santiago, Chile
FG01F0ANY to DJ0UP
FM7AV to F6BFH
FY7BC to F9lM
GJ5C IAlGU5CIA to N6MA

sure would like to build my own
from scratch! It would be nice if
it was Pll circu itry, covered 0.5
to 50 MHz AM, CW, and SSB,
with possible provisions for the
later addition of either Hi or Lo
VHF/UHF scanner or FM band
converters. If it is the latest
technology, it should include
digital readout and possibly a
clock! Power requirements
should be 1201240 V ac and 12 V
de.

Well, got anyone wor1<ing on
such a gizmo for possible future
inclusion in 73 MagaZine?

Patrick T. Berry
Box 222

APO NY 09692

allband around-the-clock opera­
tion.
Malpelo HKI

Early plans are being made
by the Colombian Radio Club
for a 1980 effort. Plan ahead.
Jan Mayen

LA7JO keeps the following
skeds with JX4GN and JX9WT:
each WednesdayfThursday at
1700z on 14270 or 14240 kHz,
same time Saturday on 14270
kHz, earlier at 1100Z on 28570
kHz, O9OOZ on 14270, Sunday at
1400Z on 28570 kHz.
Navassa

The recent Navassa opera­
tion was a huge success with
over 22,000 OSOs. SSB ac­
counted 10r62% of tne tota !and
the special push toward Asia
netted 902 JA contacts. Thirty­
th ree OSCAR cont acts were
made and one six meter con­
tact.

aSllNFORMATION
3Y0BZ to VE7ZQ
3Y1VC to l A1VC

OX NOTEBOOK
Aves Island YVI

A big operation by K1 MM,
YV5DFI, YV5ANF, and YStRRD
is being planned for the Marchi
Apri l period. tnttla ! th inking
calls lor three stations and an

Some JAs are looking at an
island a few hundred miles
from Okino Torishima which
they feel would be a new one
because it is under separate
administration.

That HD0E heard during the
CO WW Contest was from the
Kingdom of Chaullabamba
Nudist Camp. A special QSl is
available that should rekindle
you r interest in QSl card cor­
lec ting. QS l to WA8TDY/
K9lJG wit h usual SASE.

FY7BC was on from Devil's
Island. Ron plans to submit
documents to the DXCC desk
showing that Devil's Island is
administered from France and
should be considered as a
separate count ry.

I have been poring over all the
back issues of every electronics
magazine I have and have not
found a gooct general-coverage
receiver project anywhere. I

Ham Help
I have been an avid reader of

your magazine since 1973, when
I discovered it on a newsstand
at the PX at Ft. Jackson SC. I
have been in the Air Force four­
teen years as an electronics
technician . Now I am stat ioned
in Germany and am so tired of
waiting for Stars & Stripes
bookstores to stock your latest
issues every month that 1 just
cotta subscribe! You put out
the best magazine I have seen.

17.



ULINEAR" or ~~LINEARIZED"

A Class A empIihtr IS till_I nil'.~ lor outpul
pow". lilt 11'IO$1 COSily. Al~. we strive 10 pioduce
tilt best poss~ liNiI' 8lIpk1i1' 101 lhe money_We .re
!tie origWIators 01 !tie LINEARIZED PfOCt$$. ~ N.'1efS ulMbit tt1is • opeflllOIl by tile my SIll"
alII(lIIfl! 01 sidI·splattll' pl"oduetd wiltfI co-part1l to
olhe, iIIIlp$ Dfl !tie -"et AI of N IlIIllIilitr/pre·

;~ L~NAR~·"
~~'rOniCS t::i.::':: ;:::~'" ......,

See (lI)r lines al our nearest Luna rdeal.r JSIl December
'78ads forlistinll) ,ordrop usa linelolourlat.st brochura,

Lunar would like to hear Irom you as to
what products you think we ought 10 be
providing lor you. Drop us a line with
your Ideas.
Loul, Anclaux

W86NMT

To pil'apltr_ Ihe !\ollJU$l '18 ust
rnltw 01 our prUlllps; " no

L .J allltf clIIIVIlffl:ialy ""llIa01f p...

1l'Ilp.,itll'$ can march or bUI (lilt
l _ l .. :' W. pul .. leu .11011

mto 001' Oilier pro!fut ls . ilh. r. D.ua.ly drws go m. b.·
fore the nafl'll go.s on. WI stand beh ind Ollf produCIS
with a fu ll year kml led warranty 10 bool.

r--- - - - --, ampIifitr~ jallOtIwf lWlir ...
oo....lionj feat..e lilt LI NEARIZED
process Others 11I, ,,- .1I'lIpl 10
tO~ 115. But would youwant a copy
when rllU Cill Mw tilt oriplal'
Don'1be IIIi$Itd by- pritt alonI v.
., 9'1what rllU PI'I' 101

-

• •

- --
.-

~•.:.. -
Anotlle r sell·te$llor voie. SSB. is 10 observe IIle lllII·
put pcwer levels. A whislle. or CWcarri.r gives a I'll·
.rene. sigilli lonl power ot say 80W. Wlli" taling
normal ly. lhe powel ludilllJ should be about 25% the
single lone reading jaboul 20-25W he rel .1t Ihe aver·
age voice reading is much hi gher than 25-30% the
single lima reading , again your neighllors many kHz
away will be complaming. R.member. 100. that splat­
ter power is subtraCllng from your signal power.
That's one rnson 0.. 80W amps usually OUlperform
other 160W Units ulld.... w... signal CoodilioM. 0..
amp has less wasted power crellinll splatt.r noise and
the reduted distortIon produclS make the signal .asier
" rud whet under wea. eondillln• .

L1~EARIZED A~I PLlFl lmS

Power ranges from 50 to 250 watts.
trequencres from 50 M Hz to 220
MHz From $199 95
RECE IVI~G PREA~IPS

MedIum and high gain models now
avaIlable for frequencies 28 10 450
MH z From $3595

An ..anI _leur pt'owrb IIts rt
11Itl. "GIftJ. in. garbage out '" Of.
' 'WhIt hlppentd 10 my signarr

One rusan why our Lilluru,d
.../ IIf (~ if' the f~tnt
s~ ill lilt llllileur lQIt.t
is ,he ilIprlM!d .ne¥ity IV \lilts
ulllbll In lh, SSB mode. To be
UPlifAR. tilt IftIllIifier·s output gg.
1I.11IlU$1 lit ... Illtt reproduction 01
lilt Input $ignll. wil h only tile pow"
""II ehlnged. A good lIIt.sure of an
amp', lineafity is sten in the sidtspl.tt'f Pfodutts If
Ill. sigMI is uussively wid!! . the amphli,r is not
being run in ,lilll.r mode. Overdrive is a most common
elllSI 01splatter.

A good list tm yo urs,lf , is to note ue cbange in eut­
put powlr I' the inll\l t pewer is doubled. If. 3W input
doubled 13 dB ch'lIlle) to 6W shows a ch'lIll' in the
output power of say 25W to SOW, tile amph!il' is op­
,riling well wltllill ils ~Jlfar range. tllhe 3 dB input
change only shows I 2 dB mange (I.7 till'llls). Ih. am­
plih., is ;USl entering its ooll-linear op~.t jng .... II
the til.. is IIlUth less thall 2 dB. be lUUl'.d yo..
Signal wilt be hurd mallY KHz _"'I.

NEW MFJ DELUXE Versa Tuner
$119.95 buys you one of the wor1d's finest 300 watt antenna tuners
with features that only MFJ offers, Uke . • . dummy load, SWR, forward,
reflected power meter, antenna switCh, balun. Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

95

MFJ ENTERPRISES, INC.
P. O. BOX 494
MISSISSIPPI STATE, MS 39762
CALL TOLL FREE .•.. 800·647·1800
Filr technical Inlormation, orderll1iPlir slatlls. In
Mu., OlIIslGe continelllal USA. tall 601 ·323-5869.

lund (less shIpping).
To order. $ifflply call us toll tree 800·647·1800

and cha'oe it on your VISA Of Masler Charlie Of

mail us a check or money order tar $119.95
plus $3,00 lor shlP9lng1handhng.

Don't walt any longer to tune out thai SWA
and enioy solid OSO·s. Order you' Deluxe Versa
Tuner If at no obligation. today. .... M52

A lIer ible antenna swrtcll lets yoo select 2
ccax lines direct Of tl'lru tuner, 'andom wire ar
balanced line and dummy load.

A large efficient alrwound lnductOl 3 inches in
dlameler gives yoo plenty 01 matchmg range and
less losses lor more watts 001.

1:4 ~alun . 1000 voll capacitors. 50·239 coa~

connectors. Binding post lar balanced line, randem
wire, ground. 1 0x3~7 inches.

QUALITY: Every single unit Is tested lor per­
lormance and inspecled tar quality, SolH:l American
conslruction, quality components.

Tile MFJ·949 tarries a lull one year uncaooi·
llonal guaranlee.

Order from MFJ and Ify II - no oblig.tion. U
not delighted. return il within 30 days IOf a re-

- .. --•• - If17 ,-.. ..,,---- <:=::::- -c e.~. •

.~.
. , -,. ••...",~ - -- --

TJtb Is MFrs btst Versa TMneI I . And ooe at
the wor1d'$ l inest 300 watt (RF output) tuners.

The MFJ·949 Delure Versa Tuner I gives
you a combination of quality. per1Ofmance. and
leatures lhat others can't louch at thi$ ptlce ...
or any pflce.

PERFORMANCE: You can run your lull trans·
ceiver power output - up to 300 walts RF oul­
put - and match your transmitter to any leedline
Irom 1.8 thm 30 MHz whether you have coa~ ,

balanced line or random wire.
FEATURES: A 200 wan 50 ollm dummy lo.d

lets yoo tune up IOf ma~imum per1Ofmance.
A sensitive meter lets you "ad SWR with only

5 watts and both lorward and 'ellecle<! power in
two ranges (300 and 30 watts).

MFJ'. Be.t Versa Tuner" •••
Solid American Quality
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MFJ INTRODUCES A NEW

Tunable SSB/CW Filter
Instantly zero in SSB/CW signals with tunable peak, notch,
lowpass filter. MFJ has solved problems that Illi!gue other
tunable filters. MtrJ lmprona fun.bl. "'f.r • • •

conaf.nf oufpuf •• BW I. ".,'ed.
IIn_, ',eq. confro/. flghf.' notch.

The ONLY thing you
need to know about

e H ig h..t a u . li t y w ith gold M IL­
e-3098 ProcesII

• Beu deli....ry plu. Emergency Set-­
vice wjeh GuerantHd 0.1",-,

'5: 1-405-224-6780

Quartz Crystals

• Ask tIM" Sentry T_ hna log y Man~l

And, order Toll free 1.a00.654-8850

SENTRY
.,.. 53 CrysUlI P er k

ctIiek••h.-. DIII.hom.

73018

k1stantly left in , SSBltW siaM! and elimi·
nale ORM. The MFJ·751 Signal Enhancer is a
tunable SS8JCW active lilter.

Y.u call selKl all .ptimum mode. zero in with
the frequency conllol and adjust the bandwidth
for best response.

Peak, nolclt 1If Iawpass signals wifh~
I1Ined flier for exua steep skirts.

Tune frequency fnlm 300 II 3000 Hz. Vary
bandwidth from 40 Hz to flat. Notch 10 70 db.

Peak tor CW, SS8. AM. SSTY. RTTY. Notch
rejects ORM. lowpass removes hiss, splafler.

Hear aft frequency caUs with simulated stereo.
MFJ lias solyed problems thai plague olher

tunable filters to give constant ou~ wren bare.
width is varied. linear Ire!l~Y contrOl. and
!ighm!:, smoother notch,

Wllfks with any rig. Plugs into phone jack. 2
watts lor speaker. Phone and speaker jacks.
Speaker disables wren phones are used. 110

VAC, or 9·18 VDC. 300 rna. 5J:2J:6 inches.
0nI1f hm MFJ and try it - n. 'llI9ation. If

not eleIighted, 1l!tU'lt it wittln 30 days for a refund
(less shipping). The MEJ.751 is unconditionally
guaranteed lor one year.

TI ""If, simpty cal lIS IllIIree 100-647-1100
and charge it on your VISA or Master Charge or
mail us a check or money order for $59.95 plus
$2.00 for shipping and handling.

0Dn't w,it . ny Ionglf to zero in signals alld
eliminate aRM . Order your MFJ Signal Enharat"
at no obl igation. today.

MFJ ENTERPRISES, INC.
P. O. BOX 494 .... 11II52

MISS,SSIPPI STATE, MS 39762
CALL TOLL FREE" " 800,647,1800
For leCl'mical Information, order/repair status, In
Mss., cubide continental USA, cal 601 ·323-5869,

AUXILIARY POWER
for Emergency or Portable Operation

Model 6869

l ight \lit . Portable Alternator . Stalld·by PO'/ll'ef for Ham
Equipment, household needs dUl lng poWef outages or
operahon In remote areas Operaln liehl1og.
refrigefators. healing systems or ether appliances m­
cillding treq seosuoe loads sucll as TV sets. Indue·
bon molors and fluorescent li li:hlS Solid-Sla te
ItOllage regulalIOn. 3150W ratlni : 25' surge
Capacity 1201240V at 313/15 6A 8 HPI3600 RPM
B&S engine. Alternator draws just enoueh engme ect­
put to meet~ resullini In up 10 2S\ luel saVlllgS,
Low Interference. Advanctd deSign, Of lp-prool con·
struct ion protects windings from rain alld dirt asSU'·
mg long hfe . One rMI' warranty by manulactl.l'er.
3O'll 18"W I 19"H. 128 lbs Slupped 'tia Truck
PREPAID (Na u lla cllargesl . S659.95

Electric Slart SIIO.OO
&.ttM)' Chareine, 11.00
Span ","rm Muffl... 21 .00

MOOels available wllh 1350 10 7'JOO wall latlll~s
-Hllte lor our cocte and additiOnal inlormalMlll.

Mastercharge or VISA accepted

OUTDOOR OUTFITTERS
705 Elm ct . Waukesha, WI 53186
Ph. 1-41 4-542-7772 . Ken, N9KS - Mgr.

.-.

oWN£IlS• -

•
I
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RTTY Loop
from page 24

Fig. 4(b). This prevent s the chip
from sourci ng current and
looks like th e open col lector at
the expense o f a lN914. It you
need a circui t that keys "upside

down," then use the 7406,
shown In Fig. 4(C).lo lact, by us­
ing two inverters and feeding
one or both, a normal/reverse
mode can be implemented.

To gel this single character
stunt box working , hook up the

clock, UAAT, and buffer chip of
your choice as shown in the
diagrams. Again. besure to pro­
vide a negative twelve-volt sup­
ply for the UART in addition to
the normal TIL 5 volts. If you
have a frequency counter, set
the clock to 727 Hz. If not , pro­
gram in an A and use your TIY
machin e to tell you when
you've gollhe right speed. The
table from last month can be
used to program in any letter or

character you desire.
I'll give you all a month to

play with this one. Ned month
we'll hook up the matrix to give
a real purpose to all this dilly­
dallying. A look into the crystal
(FT·243 style) ball shows some
more programming in store for
you compu ter buffs. A full
transm ill ing program, wi th buf­
fers and a true FIFO, is under
way for the 6800. Watch for it in
RnY Loop.

1 0032:16
2 0037:30
3 OOQ.Q

• 000I7 :!>t
5 00!!3.1l5
6 0056:17
1 0103:29
6 0106:"1
9 0113:53

10 0119,05
11 0124:11
12 01 29:26
13 013-4:'(()
'" 0131t.52
15 0001:50
16 0007:02
17 001~13

16 oo17:2!>
19 0022:31
20 0027:0&8
21 0033:00
22 0036:12
n 0043:23
2. lIOo&8::l$
25 00!!3:.7
26 0056:56
27 01~: 10

28 0109:22
29 011.:33
30 0 119:.(5
31 012. :56

OKs, • 0rt>i1.. tnl.......11on
Os.. T_ l ......._
IMs" lGlIIITI of £q.

-~".
'"".,".
'"57.7

'"'",
61.6
62.9

'"M'
M.'
M.'
""""~,
"7.6
.9.0".,
5U,,,
~,

'"".•
'"'"'""62.1
ea.•
~,

."...,

-~
~~

-~
-~
-~51 lOX
51UAbn
5138Abn
5152Jbn
5166Jbn
5190Abn
519-'At>n
sacex
5221At>n

""'~52.9Jt>n

-~,m_"'.­ssesx
5319Abn
53uAt>n
53-47J bfI
536IJt>n
5375At>n
5389Abn
seoax
5ol l1Abn
5ol31Abn
5U5Jbn

1 O'~:M
2 000516, --"
• 01~:50

5 00!!3:10
6 01..7;27
7 00016:0&8
6 01 .1~

9 (l(l.((I,~

10 013-4:"2
11 (J03.(:02
12 0128:19
13 0027:311
,.. 0121:156
15 0021:17
16 0l15:3ol
17 OO'.:!>'
18 01011".11
11 0008:31
20 OI02:o&fI
21 ~
22 OOM:26
2:1 01so,.u
2" ~
~ 0,.... :20
26 00..:;1;.(()
27 013H.7
26 0031,11
29 013U..
30 0030:55
31 01~, '2

o.c.. 7 0rblI.. Int.......11on
0.'" T-. l ..._
I..... 1OMl) of £q.

-~

'"".n .,

""" .t
M .'
736
67.2
120
M'
to.s".,M'
'"61.3"'.'"ro .

'"no
'"n ,
'"7U
M.'
'"M.'
11.6
65.1
ro '
'"

.""''''',......,,,
19673Qrp.­._.
1D711
1D723
1D7311
1D7.6
19761q,p
1D773
19766X

'"''19611

'''''..'"..""...,,,..,,'".­.­1t11li11l

"'M19836q'p.....
19961X
1997....",....

To calculate successive OSCAR 8 orbits, make a list o f the f irst
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the f irst orbit. Each successive orbit Is
then 103 minutes later. The chart gives the longitude of the day's
f ir st ascending equatorial crossing. Add 26 - for each succeed ing
orbi t. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 wi ll cross the
Imaginary San Francisco-to·Norfo lk line about 11 minutes after
crossi ng the equa tor. Mode A: 145.85·.95 MHz upl ink, 29.4·29.50
MHz downl ink, beacon at 29.40 MHz. Mode J: 145.90-1 46.00 MHz
up link, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

Courtnl' of AMSA T
OSCAR Orbits,~=::,
The l isted data tells you the time and place that OSCAR 7 and

OSCAR 8 cross the equator In an ascending orbi t for the first t ime
each day. To calculate successive OSCAR 7 orb its, make a li st of
the first orbi t number and the next twelve orbi ts for that day. List
the Ume of the first orbi t. Each successive orbi t is 115 minutes
later (two hours less f ive minutes). The chart gives the longitude of
the day's f irst ascending (northbound) equatorial crossing . Add
29- for each succeeding orbit. When OSCAR is ascending on the
other side 01 the world from you, it will descend over you. To fi nd
the equatorial descending longitude, subtract 166 - from the
ascending longitude. To find the time OSCAR 7 passes the North
Pole, add 29 minutes to the time It passes the equator. You should
be able to hear OSCAR 7 when It is within 45 degrees of you . The
easiest way to de termine If OSC AR is above the horizon (and th us
within range) at your location is to take a globe and draw a ci rcle
with a radius o f 2450 miles (4000 kilometers) from you r OTH. If
OSCAR passes above that c irc le, you shou ld be able to hear it. If it
passes rig ht overhead, you should hear it for about 24 min utes
total . OSCAR 7 wil l pass an Imaginary line drawn from San Fran­
cisco to Norfo lk about 12 minutes after passing the equator. Add
about a minute for each 200 miles that you live north of th is line. If
OSCAR passes 15 - east or west of you, add another minute; at 30-,
three minutes; at 45 -, ten minutes. Mode A: 145.&>.95 MHz uplink,
29.4·29.5 MHz downlink, beacon at 29.502 MHz. Mode B:
432.125-.175 MHz uplink, 145.975-.925 MHz downlink, beacon at
145.972 MHz.

OSCAR 8 calcul ations are similar to those for OSCAR 7, with
some important exceptions. Ins tead of maki ng 13 orbits eac h day,
OSCAR 8 makes 14 orbits during each za-hour per iod . The orbital
peri od of OSC AR 8 Is therefore somewhat shorter: 103 minutes.

Freprinted from the F edersl Register.
FCC
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I\lt.Uo na.! I.dmlm.t.rat.lon wlll be able to
c h oose how to bat meet It. natlonal
eommunlcaUON ncedl. Thla flClllblllty
" 'm aid t h e Ie.. de ve loped nAtloN, ...
w ell .. t h e U.S.. In communlcatlona
pl~r, and will rac Ult&te t h e d~cl.

o pment of Innovative ...rvlCl!ll which
Int.y radically f'<'Stnlcture the ..., we
eommunle&te ... _ UJProach the 211t
Centlll'7. Por example. n ew WON for
communle&tkl,. ...tetlltet., new.,.
terns fo r elect.to1"llc m-ee dIItrIbu·
lion. should bmeflt rrom thill nexlbll·
It, .

A third prlndple underlJ1nl' the
Comml...1on reeommendatlont. ill that
d<'t&lJed an&IpeI of the pellcy eneeee
In com.nnmleatlof15 p l&nnlna: an re­
lIIulrN:l. Even r iven t h e flexlblUty of
U.s. p roponl.l. t h e a vailable lJ)N:tn1ID
ill Blmply Il1IIufflclent to m .... t all J)OIl/II·
ble conunun'caUoN n eeds, Our reccm­
mendatiON m ....e clear our policy
eholce&.

A fourth and related principle ill
that even' effort ",un be made to oon­
Boerve the IIPC'Ctl\Un. The lIPeCtn.u:n k
one of our mtlSl valuable re.oUrtei.
Reoommendatll>na that encaunae In·
efnclent ..- of the spectrum wtlI Oll1y
'-en OW" ablllt, to eommunJcat.e-a

predoua ablUty ln an lnterdO'pendent
world such .. our Ottm. Aa teehnolOlY
develo~ we must be able to utilize It
lo Increwe .pectrom eWciency.

Finally the COmmiSBlon'. recommen-
d atlo k to p rovide our coun try
w it h tnc e d dlve nllty In t h ....tee-
tronlc media. Ado p tion o r the CommLs­
.lon·. CIlP-.n.slon In the AM b roadcast
band could provide hundredB o f nPW
ltatio... which 1tould al low t hoeoe who
have tradJUonally been excluded from
o u r elect.ronlc media to enter lnlo the
COQUDunlct.UonlI matNttKln. In an·
other e.....p le. the tldoPtion of our
rerommend&Uons would p.-rve the
poa:IblUty or direct broMcalt Atel·
Utes provldlnti: n ew channell across
the United States..

The eornnu.lon·. fonnal "ort. Is
o,·..r with the adoption 01 thI.o &pgrt
lind Onter. I loot forw&rd to follow1n.lr
t h e proceedlnu o f the 1t71 Conf..r _
e nee wlUi rreat mtereet. Beet.llt.C o f Ita
fund amental Impartance. I h ope aU
concern..d cltlzel1ll wlU &110 be watch·....
J Ollrr SIQ'......n SUTDCP'T 0'" CoNIIII.

SI O.... Aa.orT W ....Hln" AIfl> CoIII­
NI..I O.... J.umt. H. Qusu..o

1>D:af.... s. 19"l1.
RE: Dodd 1921l. WARC 111' P'n>J>oB­....

f>rer;ldent Carter h&B enunlc:ated ..
policy of IncreuInl the Intemt.tlorlal
flow of Information UId., for thIII pur.
~. hu tldoPted I. POUCJ' of Illcr....
In&: the ..., by the United States of In·
I.eTnt.l.lonal abort.... broedc"u",
• •• prlmt.rlly by the Voice Q/ Amero

tccl, Radio Fr« EI"'Opc. and R44lO
Llbert,. The frequency allocatlenl fo r
InternaUona.! broe<kaltinc contained
ln t<>d&y'. R e port and Order-lot&Una
an Incret.llC of 665 t.Hz--reflect but one
altemt.tlve n ow u nder ecuve colllllde e­
aUon within the E;r;ecutlve BllUlch of
the Gove rnm..nt. ThLo total tan. ""me
800 t Hz short o r the prol>OSBb that
have been made by t h e Int e rna tlo nal
ConununlcaUOI1ll Ar e ney and t he
BoanI by In ternational Br...dct.lU....

Ham Help
I need assistance in setting

up a Kenwood T8-52OS and HAL
ST·5 for RTTY.

Charles E. Martin AB4Y
PO Box 3370

Bowling Green NY 42101

I would like to obtain rntorma­
tlon and/or manuals for the
following pieces of gear: RT­
159/URC· 4 milltary surplus

Inchwon here of t he ~·tIb alter·
native .... not bued On any Independ.
ent an&I,.... b)' the eommlalon. The
FCC hu menl)' defe rred Judement In
thta matter lo other acenclel of the
Ei<ecutlve Branch.

ID the Intel"est of t.CC'UI't.C,. we be­
ueve It should be broultht to the atten­
tion of all lnterewed PUtIes. heft and
abroad. that at the time of the Com·
m lasl.on·s &Clion (December Ii. 19"l8)
there h... y.. t been n o deelalon within
the zxecuuv.. Branch lU te • IInal
figure for a U.S.·propo$Cd frCQ u ..ncy
allocatlon for International broadc&lt·
,~.

Thla Lo t he purpose o f Our Joint .epa.
rate .t&tement.

nand-nerd transceiver (espec ial­
ly power supply voltages re­
quired), Bee model 425 oscil­
loscope, and the Sentinel arec­
t ron ics ME-26DIU multimeter
(possibly a mili tary version of
the HP-410B). I will gladly pay
any reproduction or postage
costs.

Frank Latos ACSP
11251 Chicago Rd.

Warren MI 48093

'ao



~
All the popular sues and mixes.
Fast Service. Same day shipment

..; via fil1it class mail or air .
No minimum order.

IRON POWOER TOROIOS:
MIX2 'i'JX93 M1X U S IZ£ PRICE

~ORE .5.30 ffi' Io~? "f'rze M'. M" M'.u ·10 u· 8.5 " ..
t .zec ". Z.OO 3 .2 5

T-l06 m 1 .06 ' .50

T 80 ss .. au ..
T.(;8 "

.,
" ee es

l _SO " eo '" eo ss
, ~ ,. " " ~ .'"

RF FERRITE TOROIOS:
MI)( 0 ' MIX CI2

~I~~E
,, _ 125 " • 40 SIZE PRI~E

, '_70 10 ·150 Io~.? "fM" M'.
F _240 taoc .00 2 .4 0 '00

F _1 l!> ecc ace , ~ '.00,., '00 teo ." ' M
f _SO ' 00 reo .'" 1.25

F_37 .00 teo " '.25

F-lJ ". eo aa ".
Chart shows uH per 100 turns.

FERRITE BEAOS:

"

$2.00 DOZEN

WIOE BANO CHO~K~ESb:''''

2,

9~ EACH

TO ORDER: Specify both core size
aod mix for toroids. Packing and
shipping 50 cents per order USA and
Canada. Californians add 6% sales
tax .
Fast service. Free brochure and
winding chart on request .

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343

: ..................................................................................................••.......

i typo ,,!.R~c~S II~T~~S ,P~E;, each tee 1 600 MF 1
:MPSAI O rlP N T092 40V . 1A . 3W 50Mhz 12:d $.40 $3 .50 : :
: MPSU52 PNP T0202 40 1.5 2. 0 150 53031 .30 2.50 : 360V ;
: MPSIJ56 PNP " 60 1.0 5.0 50 " .35 3.00 : :
: MPSA55 PN P T092 60 . 5 . 5 50 708 .25 2.00 : PHOTO '
: 2'12222 NPN T092 30 .8 . 5 250 736 .30 2.50 : :
: 2N2322 SCR TO· 5 25V 1 AMP . 2ma gate I .30 2.50 ; FLASH '
: 2N2324 SCR TO- 5 100 1 AMP . Ol ma " . 40 3 50 : :
: 2N2325 SC R TO- 5 150 1 AMP .2ma " . 45 4 :00 ; :
: l N290] PNP TOl 8 40 .6 . 4 200 52 .35 3 00 : 90 ea :
: 2N3440 NPN TO-5' 250 1.0 10 . 0 50 53021 . 60 5:00 : •• :
: 2N3565 r1 PN TOI06*30 . 2 .340 55 . 15 1. 00 : 10$750'
: 2N3639 PNP T092 12 .1 .2 350 57 .20 1.50 : • :
: 2"13640 PNP TOI06~ 15 .2 .2 400 57 .15 1.00 : :
: 2N3646 NPN TOI06 ~ I S . 2 .2 400 50 . 15 1.00 : 100 .. $65:
: 2N3704 NPN T092 30 .8 .3 100 735 . 40 3.50 : :
: 2N39 03 NPN T092 40 .2 .3 300 736 . 20 1. 50 : :
: 2N3904 NPN T092 40 .2 .3 300 736.20 I. 50 : :
: 2N4 248 PNP T092 40 . 1 .2 40 715 . 15 1.00 : . :
: 2N4250 PNP T0 92 40 . 1 . 2 50 57 . 25 2 .00 : · · · · · · · · · · · · · · · ..••••••••..·······:
: 2N4400 NPN TG92 40 .2 . 3 700 736 .15 1.00 : DIP TRIMMER:
n~~i ~~ ~~~ ~~ t~~ ~g :i :~ 2~~ 7~~ :~g i : ~ g~~ 12 TURN '1....~ '14..~';..~
: 2N5 172 NPN T0 92 25 .1 .2 120 56 . 25 2.00 : . 5Kor20bKonly:
: 2N521O NP N T092 50 .05 .3 80 728 . 30 2.50 : . mig. DALE :
: 2N59IO PNP TO I06 20 . 1 . 3 700 52 . 30 2 .50 : S 50 lm $4:
: 2N5964 NPN T092 ISO .1 .5 100 50005 .25 2 .00 : : :
: 016 PI NPN T09B 12 (high (Jai n lo- pwr DARL.) 20 1.50 : •
: D<DC! NPII T022D# 3D .5 6. DARLI NGTON : 30 2.50 11'gWATTRESISTORS'
: 04101 PNP T0220 30 1.0 6. 150 53027 . 35 3.00 : / 1 :
: D44H8 PNP T0220 6010.050. 50 . 50 4 . 50 : 10 ea.· 390, 1.8k, 3. 9k, 6.8k , 11k:· . ': RCAI05 PN P T0220 . 35 3.00 : 43 k, 68 k 240k ·5percent tol.:
: MJEl 091 " T0220 60 5.070 PWR DA RLI NGTO N 1. 25 10 .00 : 0'0 $4 :
: MJ El IOONPNT0220 60 5.0 70 PWR GARLI NGTO N 1.2510.00 : fOR :
I TIP3I A NPN T0220 ' 60 3 .0 401,1 .40 3.50 : :
: 2N6101 NPN T0220 8010.075 . 60 5.00 : : :
: 2N4304 N CHA NNEL fET TOI06 CASE sim. HE P802 . 35 3.00 : ?f.: :
~ 4 03 ~ 7 NPN TO-5 300 l. A 5W . 40 3 .50 : . <-t:'"lq/~DIOD[ARR~Y:
: • hou se n"""'er _ Ole gu...nte e that th~ d ~. l c e sold h Ident icdl to the : '[ 20t ('3 : 10 IN914 $ :
: 2~ rlJlllt>er , pecif ied. HEP numbers f rom HE f' lIst •..•... : 10 . $150 ' : 10 PI~ eloCKAGE wm :
: ~ l t ad< .r~ c ut . no fo>'ll'led fo r PC ""unt :. : elOS S•.o.o;EO . 1' I ' :

i ·..··..·······..···..············T··ijisYA·sIf·ir'E'LAY'....···i ~~~~%'~ rW2~j-:·Ch . "'S ~
: .. .. ' • : : """"- CACM ltl< SlJ\.'HIOE : e :
: : . f'HCITOCOtIDlJCTm ~E Lu:10·,,2.25:· . : .: : :8VAF!O SEMICONDUCTOR!
: "I; 0IGII~L I~" : : .* ;. l POXY -_ ""cn. .......
: 15<.>11 '021 bIl , ' lft''''>t•• 1ll· I ,M: : - , IOAlIP 5fY VIOU ~
: (l>l'n\CIOlS] " t. nIP . 19: : .Uu.l0Ior$1.50 IOO·S65 m:
• (l>l01l o..:l'; 1 ', t ~ "t. · .19 . • :
• *"0" TTL ~.d toto' 1Ol10P:0t.J. 1 00' •! :.:;~~ f~1 ~~1~~~:; :;:~t"" , ·.m 1 :~ : : ZERO CROSSING SWITCH ~
• / 4GIll ."d 1 " ...t NOR TTL !li t.· .11 : ,"'llT ,v DC ?OO , "" , ,," : s.c. """"rOO 14 ~i" ~IP WY'
: '"l(lll 8 " ... t """~ ~". • .11: I ..~ "' .... OC ",.., ,,,, '2 95 : rc ",OO to Vi.,,, T~IAe :
• '""0 .1.1 d. by 11 ll"1 c.., lOr · .30 . ,""" u " 1'10' o..,-. liO"< • ~.,i<o, ... Or' CA101~ •
: SPl8C (DHlI8l') .... IllIS ,....1... • l . ~ : nlOH ,mo 1__,) • .: 60~ea $5· ten :
• tMl811 .".""" lot••,,,. I~ : .~ . "H,,,, m ,, "AL'~ ea. . .
~ m;s 1~~-r~h~: .m:~~ e :z,~r· ·:·swTfc·H·fs·: · · · i TRIACS· SCR's i
• LUlZl .,,1 J. I l'p 110e SlO . " = .
: U"t~R W. . : RED PUSH BUTTON ~ :~ 600v 'Il')220 TAll :
: ;i~BPC"i:";.: )oo~:;:, ....t .f"'· l:~; N.O. MOMENTARY f'" :$.99~ to»,I$9.SO $89/e :
: A6K--l (""060/01 1' .. , .od" ' (B) .'0: CONTACT , : R:A a>. 20011 'Il');!20 'INl :

'. \flJOO p".<h'on .....1""' 1ll·9~ .sc- 40' each A# :. s.se~ te<l/S6.S0 $60/c :.
UOOI o~_('"'''''' 1<11 .,, :

• OOOSM ~le", l.... op-"", 1.00 : 15 • SC!l' S •
: ~)]S hi'",•.., lOO\fM 6Cl'tI' '01_ : $3. ten . :. GE C122 SA 60011 'Il');!20 'INl :

. " ," . 1. " DIPIOIL) "' TM~ ZOO I .
: """ro ""oroll ....'0 _HI I.. D! ' z·oo: 3'= .IRO " : {~<nV>eCted to tabl :
: ~176 PM\I,,_~I. oel..." 1:00: ••• ••t •••'lY : $.69oa. ten(S6 .S0 $60/c :
: U1109< ·Ii·l .....' ,OR 10-1 .15: O~' AMP OP AMP' ro ~., "' _ ., ,_• ._,~~ :• lalZ~ '11.1"" . ' 'OR 10-l .1\. .... '. ~ ,...... .u~ ~~ ...... ..."... •
: ' Sl41 I .-oA ' 11·] OfGUU1OR 1(l. ] • • OCR'_ all ...rl<OO ard pritl» :: 1._." I '''''<to f.lI : N' GN .OW" "'."",.. ' " : puts, 2Nll84, :lNB96, etc . •
• ,poelf leot1on, !lU."'to"l ).95 : 0 A '0·1 CASI. n.tAlf6~rT : :
~ ~i~:9 :~"'t~;;~::;~~",~':~.~~ 'om ::: '0' NATIONAL L : ~ l,O.l;';••$}:;:. !
~ mOl f::~j,':~·;.1GII, d"'4. by' ~ 9...~$4.50 5/S20 ~ N~m.erlc ~1~PlaY§i
• LO" ".1., 19.00 ' • I/., SIngle Olglt •
• 9\H!lO F. , ..d'id lO>:':M<' de<•• • ,u. 1.9' : : 7~ :

: ~~:20 i~~~: i.E::li~t"' OIL('l12:\'i: TRANSISTOR BONANZA: GaAsP LEO :• • • •• moots . .. ,'" 10·91 ...mt 1..... 11S'0II< '"'" I ' (.-r< CA11<XJ[ _IT" OI"", "'NO ""~''''l ~
: '1"""'- "p" ·.f'O • • 1.. II Or.... : "IJ(jI S["1 ".100'1011 "'""'ACTU"" . Tl<m : (OHPIoC1. 10 " ,",1'; 101.5(00 PAllEl . 11lTH· :
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WISPER FANS
ThiS Ian '5 super qu iel. el to cienl cooi,nll "'h,,'e low acoustic..1diSlu .bance is a must.
SIZ. 0& 68 " • 0& 68 " • I SO" . Impeda nce p.otecled. 50160 Hz 120 volts ...C

ONLY U.t5 Of VS16.00

5.0&36636

5 4990

54675

.5065
5515

5 5215

5.5-t4

55515

"
0& 7115

0& 720&5

0& 7315

4 765

."
e.ococ
5.348olOO

3 24975

3.2515

" se
3,256125

3,258625

3,261

3 261125

3 268625

3,271125

3,2738Z5

3.2761Z5

3.3345

3400&5

3.0& 115

a.oes
3.4535

3 4675

3 481 5

36

3579~5

3,721666

37735

aeos

'803
3.901

'966
3.9168

ooסס...

0& ,011

0& ,126866

.".,
4.6895MC

4 6965

3,23925MC 5,426636

320&

32-"025

''''''
3 20&1

320&2!l

32"

320&8875

3,20&92!l

3,18B5

32Q35

32Q725

3,2105

3 2165

32175

32315

223275

3.2365

323775

32385

3236875

3 1~5

3,158

3,1585

3.074

2 ,8~

2,865

'.666

287Z5

2876875

""
"",....
291 0

2.920

292~50

2 92~5

2,931

2,94375

2945

294675

2.952

''''
2.973

,'",,,,

2.74475 3,145

2.746875 3.151

2.733

2762375 J 1615

2.7735 J 1l$2!l

2.776625 3 166

2.78 3 16975

2,810& 3177

2.817 3181

2.8225 316Z5

2835 3,180&75

2.702 298325

2,7(M 2987MC

2.71075 29989

2.715 3.001

2,716 3.0235

2.723 3,00&5

2.730 3,00&9

2,7315 3053

2.73225 3062

2732625 3.067

2 68075

2681

26845

,"'"
2,69575

' .7

2,82825

2 44275

2,4495

2,0&5 2751

2 4585 2.7~

2 46125MC 2.75525

220&75

2.292!l

2,2975

' .320

2,326

2.32625

2.32885

2.3525

2.35256

''''
2,370&

2.22875

223725

,""
2.2-"075

2.241

2246

2.207063 MC 2.633125

2.208313 2.639

2.209563 2.~75

2.210612 264325

2210813 260&6

2.212063 260&7

2210&562 2650750

2.210&563 2 6~5

2.194125

2.165875 20&82

2,155

2,15525

2.157375

2.1595

2.16375

2.14-462!l 2375 2.737MC 3.112!l

2.14675 23872!l 2.73975 3,126

2.148875 2.m 2.74212!l 3.137

2.151 2.396875 2.74Z5 313975

2.153125 2 42 2.744 3 ,10&35

2.15375 2 4375 2.7445 3,1 "

2.05975

2.126175

2.12795

2,131 5

2,133275

2.13505

2.136825

2,10&2!l

1.932

, se
, see
1.9io&2

I 995975

1960&750

18425 2.215625 265825

184975 2.217938 2660

1.8575MC 2,21975 2862

1,908125 2.222125 2.86575

1 925 2.22325 2,8695

1927 2.22675 2671

1.713125

1.78675

1.81875

1 8275

I 6o&512!l

I 60&375

"..,.,.
I 60&575

,...,

1,309 2.1701Z5 2.0&.86

1.3320&5 2.17225 25

1455 2.174375 251375

1689600 2.1765 2581

1.7 217925 2,600&

1.76375 2.18475 282 0&5

1.77125 2,18575 2.616

285.7U

500

'"
'"
1,2288

1,229

1,239

1,20&B

1.269

""
""
""

37.35

0&9.710

70KC

B19

se
"lO

'",..

"'LL CRYST...l S $-U5

accoc
2.0285

5 5-"0

'"as",.
10,00
' 00,..
' "12.00

1037."
13.90

$ 32,25
250,00
3360
12.95
3900

'"' "'"35 ,00

'"10 60
45 00

150.00

'"

$5!>O.00

ONLY $U.t5

ONLY $799 .99

O NLY $69.95

MODEL 6168
3B to 76 GHZ
ONLY $499,99

MODEL 612'"
4SO 10 1230 MHZ

.Iu. 10 .5u~ into SO Ohms
ONLY $499,99

General Radio Model 1607A
transfer function and

immiltance bridge
$200.00

Model 1602B UHF
admittance meter

$100.00

HEWlEn P"'C K"'RD
Mod.1 ' ''OA Oscilloscope
W/u 02.... teaa...

300 MHZ I6dB MIN
17506 M"'X
50 MHZ 0 10 - ldB I.om JOO MHZ
20& ~OIlS DC;III 220ma M"'X

MODel 6168
I,B 100&,2 GHt
ONLY $399.99

MODEl 683C
210 0& GHZ

ONLY I ng.OO

TUBES
5 5.00 4CX35O'"

7450 o&CX1500B
185.00 5728

5.00 811A
50&50 5894
6875 6 10&6A
80.00 6" 6B
81.50 8360

255 00 6907
24 95 6939
15.00 7360
15.00 8012
35 00 8295.4JPlI 72
29.00 lI950

INTEGRATED CIRCUI TS
S 2.00 Me 100&OR

690 MCl463R
2.05 MC I469R
150 MC1560G

12-"0 MC1563R
5.31 MC1568l
8 15 MC I5'ilOG
3 82 MC6llOOP
6.95 MC68B21P
695 411 6 ·200NS
3.95 TMSo&06O
895 TMSo&020&

Allred Model 6320
Sweep signal generator

2·4 GHz $399.00

M"'RCONI FM SIG NAL GENER"'TOR
Mod.1 TF1066B/l 10 10 nOMHZ FM o. ...M
F,eque ncy Stabll,ty O.QOZ5% Ca lib';III ,on ACCU'ilCy 1.0"'"
RF Ou tpul into SO ohms 0.2u~ to 200m~

MC1303l
MC146IR
MC1469G
MC1550G
MC156QR
MC1568G
MCl569R
MClO24P

"""'"""8080'
2708TI

Voltaoe

2E26
J.500Z
3·1000z
3B28
0&65'"
0&·125A
0&,25OA
0& .0&00'"
0&1 oooA
o&CX25OB
4CX25OF
o& CX25OG
o&CX25OK
O&CX25OFt

TRW BROADBAND AMPLIFIER MODEL CA6158
F'eQ UoenCy .espOnH.a 10 JOO MHZ
0."

HEWlEn PACK...GEO UHF. VHF, AN D MIC ROWAVE SIGN... l GENER...TORS "' ND
SWEEPERS

MOD El 606...
SO kHz to 65 loll'll

I mV 10 3V ,nlO !>O oh ms
",000.00

TEKTRONIX
Mod.15'9 Oscllloicop. OC to IGHz

$999.00

TEKTRONIX
Il30 Spectrum "'n.ly••• plug·in
9Z5MHz·10 25GHz 5999.00

LASER TUBES
HughOI. EIKt.on OyNmlc. 01.,..10<'0 Model H.P. 312" PIa..... ~... TUM.
O&m", min. Po"'er output..8lmm 8flam o.a.• 1960Ydc + / - lC1Ovdc , 10KVdc SI..I1 ' ''O
woIlag.tl WilhOalaShMt , ONLY $1'995

8EACON TR NSMlnER
Micro", oel.' .. Model M"'-86Cl '
An ..11 soli d s t..te high power ".ed t uned C-~nd RF Gene<alor. This un,t is CrySlill
cont .oIled. and P'O\l"des t'eque ncy Slabi lity ,n e. ueme en~oronments . Des ,oned for
use in high perlo.mance aorc.aft and ll,ound ba,ed b<f,acon applicat ions . this de~.ce

ca.n arec be uMld as an up-con~erte< pump for nncecweve communica tiO ns ,,, lay
F,equency Rilnge 60 to 6.3 GHt
Powe.Oulpul I Wan Min. 3 Walts Mao
Frequency Slabil;ly + 1_ I. fO·6
Spuroous Harmonics - 30dB
Input Voltage 24 10 32 Volt , DC

182



133045MC 26,956

s.eeoooc 9,7

CRYSTALS (Con 'l )
5559 6,582

51105 6,9 10

5733333 6940

6110 135

6210 7,390

6258333 7423

6321458 1443

6 424583MC 7413

s 8.95
895

15.95
1595
29 90
1230
4,53
3.82
362

12.30
7435
15.40

$400.00
550,00

$299 95

NOW ONLY $S.&S

BALUN CORES
T200,2

52,CO/each
or

51$7.95

PRICE

$10.00
10,00
7.85
7.65
5 40

TUNNEL DIODES

Potcrad M od e l 1206 1.95 10 4 20 GHz SIgna l source
M od e l 1107 3 8 10 820GHl Signal generalor

CRYSTAL FILTERS ' Tyeo 00,.,&880 same as 2194F
10 7MH Z Narrow Band Cryslal Filler
3 db bandwidtll 1 5~hl minimum 20 db bandWIdth 60khl min imum 40 db bandwidth
150~hl minimum. Ultimate SOdb Insertion loss 1.Odb Max Ripple 1,Odb Max CI, 0 ...
- 5pf. RI 3600 Ohms.

MHZ ElECTRONIC KITS '
~ i l . 1
Malorol. MC14410CP CMOS Tone Generetol
CMOS Tone Ge neralor uses I MHZ crys tal 10 produce standard dual frequency dial­
ing signal Directly compati ble wll h 12 key cnomertc To uell Tone Pads Kit Includes
tile fo llowing '
1 Motorola MC14410CP Cllip
1 1 MH Z Crys tal
1 PC Board
And all othe' pa'is fa, assembly NOW ONLY $15.10

Kit . 2
FBlrclllld 95H90 0C Preaceler 350M HZ.
95H900C P,esealer d iVIdes by 10 to 350 MHZ. ThiS ~it Will take any 35MH Z Counter
to 350 MH Z, KII includes tile tol lowing
1 Fa irch ild 95H90DC Ch ip
1 2N5179 r ranstsror
2 UG·B8JU BNC Connectors
1 PC Board
And all other par ts for assembly. NOW ONLY $19.&5

G en era l Radio UHF st and ard si g nal ge neral o r
Mode l 1021A 25010 920 MHz
SuV 10500 mV tr ue 50 ohms

TYPE

TD261A
T0266A
I N2930
1N2939
l N4395

LATE ADD
FAIRCHILD VHF AND UHF PRESCALER CHIPS
95H 90DC 350MHZ Presca ler Divide by 10111
95H91DC 350MHZ Presca ler Divide by 516
IIC90DC 650 MHZ Prescarer Divide by 10111
l lC91DC 650MHZ P'escaler Div ide by 516
l1C83DC I GHZ mvroe by 2481256 Prescale'
l1C70DC 600MHZ Fli pJFlop witll reset
l 1C56DC ECL VCM
l1C44DC Phase FreQuency netector (MC 4044PILl
l 1C24DC Dual TTL VCM IMC4024PiLI
l1C06DC UHF Prescatar 750MHZ 0 Type FliplFlop
l1C05DC lGHZ Counter Divide by 4
l1 C01FC Higll Speed Dual 5·4 Input NOiNOR Gale

1,3047

", .5
180224
23MC
2.55
2854285
200KC
32
33
364
3.75
380
5456

'"7.26
r e
t t
aa
zs

123,5

1464

146,64

14709

165,5

90 833MC

93 ,1346

93,535

939353

943

ss
95 ,35

'"
106850

ae.oooc
36,21750

366666

36.66666

36.66667

azoooo
ae.oooo

38,77777

75.185

57 45

5545

3677778

3888889

OOסס,39

39,160

OOסס,40

48,97222

49 ,95

50.14 166

53 45

54.95

5945

60 45

6195

72855

25

82.75

83..
85 ,833330

31 ,11111

3166667

OOסס,32

19.55416

21.99965

22.99966

23,25

23.515

25 99961

2666667

26,8965

344444

3444444

19,100

25.47881

2777178

28728

28,88889

29,896

OOסס,30

3 1 OOסס,

OOסס.35

35,25000

35 ,55555

3222222MC 58 45

aaooco
33,33333

OOסס,34

344

113565

11,535

11.69626

12,B0902

132155

13.2455

13.2745

132845

13.2945

13,102

17,9935

133145

13.3345

13.3445

13 3545

1 0 , OOסס 17,9065

10,021 17,9165

1020833 17,9265

10311 179365

10,5 17,9465

1080375 17,9665

11.1805 17915

11,2995

11,228

11,2375

9,95 11.2800

9,999 17,8710

8,8625

8.871

8.879500

6.888

8,905

89305

8,939

8,956

9,0265

9,65

8,8455

8,854

88285

8837MC

9,75 14,315

9,8 15,016

985 15,036

9,9 1680417

8820

8.64

7.81

8,00164

800824

8075

812

815571

8364

6,612

6,6645

6673

6693

6.723

6.7305

6.738

6,75125

6,753

6,7562

6.7605

6.7112

671625

6,47

6.41111

5425

6 427083

6,45

6510

6,531

6561

55665

5.574

5.5815

5,589

5.604

5.619

56115

5,6265

5,6415

56715

5.675

5680

5695

"

RF TRANSISTORS

•

. ,, ~,

.. CH' ''' ". ",." ."'"" ," ., "' ' ."OS'." "or" " .Tr",Tt .." .. un........~.. ",. ",-_ '~..
'" """ 'Of ,. ", "'" ..",._ " '~" "'''' TII D

TYPE

2Nl561
2Nl562
2N1692
2N1693
2N2857JAN
2N2876
2N2880
2N2927
2N2947
2N2948
2N2949
2N29SO
2N3287
2N3294
2N3302
2N3307
2N3309
2N33751MM3375
2N3553
2N38 18
2N3866
2N3866JAN
2N3866JANTX

PRICE

SI5.00
15,00
15.00
15,00
2.45

12,35
25,00
'00

17.25
15.50
390
500
' .30

'"1.05
10.SO
390

"'"1,45
' .00
'00
2.70
4.43

2N3924
2N3925
2N3927
2N395O
2N3961
2N4072
2N4135
2N4427
2N4430
2N4 440
2N4957
2N4958
2N4959
2N4976

2""""2N5108
2N5109
2N5160
2N5171
2N5179
2N5184
2N 5216
2N5583
2N5589

3.'"
.00

11,50
2625

.'"1.70
200
'.00

20,00.'"3.SO
'.90
2,12

19.00
.90
390
1.55
3"

"'.00

"'.00
47.50
4.43

.'"

2N5590
2N5591
2N5637
2N5641
2N5643
2N5645
2N5764

TYPE

2N5842
2N5862
2N5913
2N5922
2N5942
2N5943
2N5944
2N5945
2N5946

' "60902N6081
2N6082
2N6083
2N6084
2N6094
2N6095

'.30
10.35
20.70
' 90

14.38
11,00
27.00

PRICE

$ 865
SO .OO
325

10,00
46 00

1,75
r.so

1090
13,20
5 45
e.eo
990

11.80
13.20
5.75

10.35

2N6096
2N6097
2N6136
2N6166
2N6439
MM l 500
MM1 550
MM1 552
MM1 553
MM 1601
MM 160212N5842
MM I 607
MM1 661
MM I 669
MM 1943
MM2605
MM2608
MM8002
MM8000
MR F304
MR F502
MR F504
MRF 509
MR F511

19.35
28.00
18.70
36.90
43.45
3220
10 00
SO.OO
5650
5SO
'.SO
8.65

15,00
17 SO
3.00
3.00
500
2.05
2.15

43.45

"8,95
' 90.'"

MRF901
MRF5 177
MRF8004
H EP761 S3014
H EPS3002
HEPS3003
HEP53005
HEPS3006
HEP53007
HEPS3010
HEP55026
MMCM918
MMT72
MMT74
MMT2857

TYPE

MMT3000A
PT3539B
PT4186B
PT4571 A
PT4612

300
20,70

1.44
4,95

11 30
29.88
995

19.90
2495
11.34

'"'00
et

"1,43

PRICE

$ 625
3.00
300
<. SO
500

PT4828
PT4640
PT8659
PT9784
PT9790
PT9847
501043
501116
50 1118
SOll19
40281
40262
-oasc
TA7994

500
5.00

10.72
24.30
41.70
26.40
500
3.00
500
3.00

1090
11 .90
2 48

50.00

· .

clcctro..~c,~
~ M'

(602) 242.3037
2 111 W. Came lback
Phoenix,Arizona 8501 5

: BANK AMER ICAROIVISA /MAS TERC IiARGE
: Your Number
: (or 8qui.alentj
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•
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ClOCk Calendar Kit $23 .95
CT1015 dIr"" dnYe cfIop doslIIIt"1 dIl, 1"lI
orne lIII 6' LEOS .rtl'I "''''-PM oncllQlor
lliIr m. dole I'-ute ilclude$ kueo. ComP....
..-In II P¥lS, po_ &u.ppty Ifill ",st,uetton$.
,",else

".••
••
'"".to••

..._.

DE9P 1.50
Of9S 195
OA1!>P 2.10
DAI SS 3. 10

$135.00

"".42'3. 00
310.00

"'OIl...,­
$l 3t.DI

Extender Board $8."

••,.,.
••1:••..
ill,.
••••••••••
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"
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".••
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ELECTRONICS

IC",,_•
M "M ' •

,"'= 'M

"­..---"---......----'.'-

D Connettors RS232
25 Pin SuDm"".lu,es
0B25P 2 95
OB2SS 3 95
eo... 150
RS232 Comlller. Sol ' 50

S-100 Computer Boards
BK Slat>c; ""'''' KII

161\ SIU RAN Kf
24K SfallC RAM
32K [)yr-.; RAM KA
S.lk DyruIT\lC RA'" KJ1
IK'16K Ell'om Kf tless PROMSI
YIOoO Interface M
Motnerboard $39,

__ tnlI..
M *
" .. 14_.... '" ..,.",.,n

Stopwatch Kit $26.95
ful l so' d.gil bill1e1'y operlted 2-5 .(5t.,
3 2768 MHz Cp/stll ilcc"r~cy tees to 59
min .. 5!1 sec.. 99 11100 soc f,mu std., spirt
1M Taylor. nos ch.p, III components mi nus
case Full instruc!,ons

-- ....
- ~--

--....- ,...' ......_ ..
,,-"'.-..".",. ", ..' ....., " ..,."." ,..,.,;0" ,.._..... ...

,-~_ -
.... 'II' 'II'. ",,'"" .. 14 .... '" ,. .,.. " .. ""'" ,. . ",---...-. ",_ ''' _ a

.',...
••gr,
:lll
~...
""'""""ClO"""O
ClO'''''~::::

-­.~ ..',.....""~,­,-
~

~..
~~

~'"om,,,
~....,,,,,
••
,~""•m
''''''''''­"",,,....,­.­.-.­.­,,-.­.­-­,-­...­._­,.."­'00­,..­...-•* ­.".,­...­.......­.....­.. "..-

2.5 MHz frequency Counler Kit
Complel. ~rt leSS elM U1.5.
30 MHz Frequenty Counler Kit
ComPlel' ~~ ... tIM I·n.n
I'maIer ~rt 10 1'10 "'~l $It t5

1978 IC Update Mastet Manual
19781C lJPClM......s". Iobnual slt .y Coon­
plele IC 4iICiI seIIdoo, 2175 pg. Mner ,.ter·
ence gu"" 0.. . 2.00lI cross ........._
Free UlldiIle .......clI1h rOUQ~ 1978. tlome1l1C
postagoS3 51. For"'OhSUG. 1979IC lJpd.,
'v ..~ ,~. j ,n 13s.tlG

same uy Ihipme.l. First ~ ne

parts onl~ Futory tested .
Guarar'lteed mone~ b.acli: Qual·
rty IC·s a nd other components
at lictory proces
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Sintlair 3\1 Digit Multimeter
1Ia\l .,AC oper . lmV Ifill lNAresolu1lon fle9S·
lance10 20 meg , 'lo IlCCUI"lCy Sma l, portatlle,
tompleldy usem. lI'lcase. 1yr, gu~ r!n1oe. fle.sr
value ._, S5US

Video Moduli lor Kit $8.95
Convert youllV set ,ntoI high quality monrto,
vrittloUl illtKl'ng normal U$IQt. Com~ete ~,t

"'tn Iu~ ",wu<;!,on.

"...PROM Eraser
~~ ~S~

Digital Temperalurt Meter Kit
IndoOl lftd outdOOr. Swrtdles bICl<.,.., lo!1h.
Bnuliful SO" LEO reaeouts. NOlhing I;ke n
Iva,laDle. Needs no adM'o",1 Plrts 10' com·
plt\o, lull operatioh, Wjil measu,e - 100" to
+200' f , fenlhs 01 a degree, alr or I'Qu id
Velv accurate S39,gS
Ileauf'lul "nodgt~n case ....'be,el $11,15

Hot I Chelp Clock Kit $14.95
IncludesewfYlIWIg '"ClIlII CiIM 2· PC boards
6- so- UOlMp~ S314 tIocIl cflfg , nr.
rom..ailcom~ and lui _ l,II;S~
andorilflO'l ~_""'. sa_kl . I....
.-.rs. Red oofy SU IS c.. sn P.j

RCA Cosmic VIP Kit $229.00
VJlxo compuler ....tn Qilmn i1nd g,~nICS,

futy iSsem and le1l SU9DD

Auto Clock Kit $15.95
DC dod< "11th 4· so- clIspliy& Uses NalIOllilI
MA·1012 moou," "IItn l larm opIlon In~

kg"1 clImmet . cry&tlll nmellilse PC boards , cully
rOV"lated . romp ins/,uds Add 5395 tor beau·
blul dall< o,av case. Best vll"e Ifl'; wllefe

60 Hz Crystal Time Base Kit $4.40
eor-ts • • dot:ld 110m AC IIMIteQuMcyICl
CJYSliI'I Dme biIse Outswdong iItt:UI"iICY. ~. "­
dudes PC bOall . It. CfY'Ul. tISISIln. .,
p..:t.... .m lrm ....

TERMS: S5.OO mi". order U.S. Fundi. ClllIrnldlnl1ld1l6%11I. FREE: Stnd tor your topy- of our NEW '911
BlnkAmerlcanl and Mnler Chlr;e ICc.pled. QUEST CATALOG. Include 281' Illmp.
SlIlpplng chllg" will be .dded on tll.rg. clfll•.
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NOW...FREE PHONE!

Bob ferrero. W6RJ K6AHV. J im RallHty, N6 AJ
om"" well ~ no..m hams qrve you cou rteous,
ce-scoecec service

854·6046
CALIF CUSTOMERS PLEASE CALL OR VISIT STORES LISTED BELOW

PLUS FREE SHIPMENT
ALL ITEMS U.P.S. (Brown).

CALL US FOR SPECIAL PRICES ON:

,-

•

ICOM!

"" H31

KENWOOD!

SAN DIEGO, CA. 92123
5375 Kearny Villa Road
(714) 560-4900
H"JnwaV 163- & CI;",emonl Mesa BIV<!

VAN NUYS, CA. 91401
6265 Sepulveda Blvd.
(213) 988-221 2
San 0 ,"9" ~ .....v a' VfCl"'~ Blv<l

OVER THE COUNTER (Mon. thru Sat. 10 AM to 5:30 PM)
MAIL ORDER, Phone, Write.

ANAHEIM, CA. 92801
2620 W La Palma
(714) 761-3033, (213) 86Q..2040

VAESU!

BURLINGAME, CA. 94010
999 Howard Avenue
(415) 342-5757
5 """" sou'" on 101 1rom 5 F ""PO'1

DRAKE!

• ALDA. ALLIANCE. ALPHA. AMECO. ATLAS. BIRO.
• coe. COLLINS. CUSHCRAFT. CURTIS. OENTAON.
• DRAKE. EIMAC. HUSTLER. HY-GAIN _'COM.
• KENWOOD. KlM. MFJ. MOSLEY. PALOMAR. ROHN.
• ROBOT_ SHURE. SWAN _TELEX. TEMPO. TEN-TEe_
• TRISTAO. TElREX. TAl-EX. WILSON. YAESU. more.

' 85



SAVE $25.00

Model 8100
Frequency Counter Kit
• Range: 20Hz to 100MHz
• High Sensitivity
• Resolution to 0.1 Hz

Now yOll can forget about price /performance trade-etta when
you select a frequency counter. In Sabtronics' Mode1S100 kit
you get all the characteristics of superior performance at a low.
affordable price.
Th is frequency counter, employing lSI technology. has the
performance ana input characteristics you demand: guaranteed
frequency range 01 20Hz to 100MHz (10 Hz to 120MHz typical),
selectable hi/la impedance; superior sensitivity: selectable
resolution and selectable attenuation . Plus an accurate time
base with excellent stability.
An a-digit LED display features gate activity indicator, leading
zero suppression and overflow indicator. You would expect 10
find all these features only on high-priced inst ruments - or trom
Sabtronics' advanced dig ital technology.

BRIEF SPECIACATONS:
• Frequency Range: 20Hz to looMHz guaranteed . (10Hz to
120MHz typical) · Sensitivity : 15mV RMS , 20Hz to SOMHz (10mV
typical); 25mV RMS, 50MHz to looMHz (20mV typical)
• Selectable Impedance: lMO 125pF or 500 • Anenuation: Xl ,
X10 or Xl00 · Accuracy: ± 1Hz plus time base accuracy. Aging
Rate: ± 5ppm/yr. • Temperature Stability: ± 10ppm, O°C to 40 °C
• Resolution : O.lHz, 1Hz, 10Hz serecteote - Display: a-digit LED,
overflow indicator, gate activity mcrcatcr s Overload Protection
• Power Requirement: 9- 15 VDC @330mA

Model 2000, 3112 Digit
DMM Kit
• 5 Functions, 28 Ranges
• Basic DCV Accuracy:

0.1% ± 1 Digit

The amazing Sabtron ics 2000 is the choice 01 both professionals
and hobbyists. It's the on ly portable /bench OMM that offers so
much performance l or such an aston ishing low price.
You get basic DCV acc uracy of 0. 1% ± 1 digit; 5 functions giv ing
28 ranges: readings to ± 1999 with 100% overrange: overrange
tnosceuon: input overload protection : autom atic polarity; and
automatic zeroing
The en-sene-state Model 2000 incorporates a single l SI circui t
and high·Qua lity components. Our clear, step-by-step manual
simpli fies assembly. Complete kit incl udes a rugged high-impact
case ideal lor both test -bench and field use.

BRIEF SPECIFlCATIONS:
• DC volts in 5 ranges: 100 p.V to tev - AC volts in 5 ranges: 100
p.V to lkV · DC current in 6 ranges: 100 nA to 2A· AC current in
6 ranges: 100 nA to 2A · Resistance: u.ttrtc 20MD in 6 ranges
• AC frequency response: 40 Hz to 50kHz · Display: 0.36"
(9. 1mm) 7-segment LED • Input Impedance: 10MQ · Size: 8"W x
6.5"0 x 3"H ( 203 x 165 x 76 mm) · Power req uirement:
4.5-6.5 VOC·4 " C" cells (not included).

BY POPULAR DEMAND
SPECIAL OFFER EXTENDED TO MARCH 31 ,1979
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Special Offer! Save $25.00*
If you order both the frequency counter and
DMM kits now, you pay only $144.90
including shipping and handling . You save
$25.00 ott the combined regular low price 01
$169 .90. Order both kits now. This specia l
o tter good for a limited time only.

"Special otter good in USA only.

Making performance affordable.

•

13426 F lOy d CII"'OI." Dalla.., T.,,_ 75243
T eleph on e 2 14 / 7 8 3_0994

r------------------------------,I S.blronlQ Inl_U_llne. 13426 Floyd Clll:le Dan.. Tx 75243 '7303" I
I [] Y.., I ••"1 10 I.k. ""'."I.gIf ot you' .pooci.1 $25.00-011 011...• I
I P'-.....ncl M_ l llOO . " d Model 2000 k ll (. ) too only $144.90 loI. l lnchldl " II . h1pp1n; I
I .nd ""ncling t - - I
I

PluM send Model 8100 F,equency Counler k'I( . ) (Q; 589 95" ', I
Sh'PPlng .nd IIandling $ 5 00 I"M"

I PIe_MInd _2OOO0MM _'1(5) 1ii S69 95 H ' I
I Sh,pponglllldllandlion9 $ SOO ,,,",," $ I
I T.... ' ......... acIdsalw ... , I
I ToIeI _ , I
I 0 cnec_ 0 Money Otd.. 0 eM'g. my Mas"" C.....ge V,.. I
I ~~ E.p~ I
I ~..... I
I Address I
I CIty SI... _ ze I
II- 'USA only. CANADA : $6.50. FOREIGN: S19.00AIRMAIL . JI------------------------------



NEW! NEW!

FM2016A
NEW!

All Solid State-CMOS PL digital synthesized - No Crystals to Buy! 5KHz steps - 144-149
MHz-HUGE 'Is" LED digital readout PLUS MARS-CAP and MULTIPLE OFFSET BUILT IN .
• 5 MHz Band Coverage - 1000 Channels (instead ofthe usual 2 MHz to 4 MHz-400
to 800 Channels) • 4 CHANNEL RAM IC MEMORY WITH SCANNING AND
AUTO TRANSMIT. MULTIPLE FREQUENCY OFFSETS. ELECTRONIC AUTO
TUNING - TRANSMIT AND RECEIVE. INTERNAL MULTIPURPOSE TO NE
OSCILLATOR. RIT. RF ATT. DISCRIMINATOR METER - 16 Watt s Output­
Unequaled Receiver Sensitivity and Selectivity - 15 POLE FILER. MONOLITHIC
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END. COMPARE!
• Superb Engineering and Superior Commercial Avionics Grade Quality and Con­
struction Second to None at ANY PRICE.

INTRODUCTORY
PRICE

535900

Regulated AC / PS
M odel FMPS-4R . .. 139.96

SHOWN WITH OPTIONAL p P-800 M ICRO-PROGRAMMER·

DOD
DOD
-DO ,
Cog I

FM MC·l " M ",ro ­
p" o.... will> Bw II- In
To~cI> Tone Pad
WHY BUV lESS~

THE FMMC-1
HAS IT ALLI

• NI?W! Auto key ~ p

• Snap·Act ion Keyboard
• AdJ , level and Jane

balance
• U"" with anytransceilier
• Only 3"," .2" ' 39"

AMATEUR-WHOLESALE ELECTRONICS
.... A21

DEALER INQUIRIES IN V ITED

8817 S.W. 129th Terrace. Miami. Florida 33176
Telephone (306) 233-3631. Telex: 61-6628
U.S . DISTRIBUTOR

• FREQUENCY RANGE : Rece ive and Transmit : 144 ,OO to 148.995
MHz, 5 Khz steps (1000 cha nnels} + MARS-CAP and M ULTIPLE
OFFSET BUILT IN.

• HUGE W' LED DIG ITAL READOUT.
• 4 CHA NNEL RAM SCANNER WITH rc MEMOA Y AND AUTO

TRAN SMIT, Program any 4 frequencies and reproqrem at anvume
using the front panel controls-search for occ upied (closed) channaI
or vacant (open) channels. Interna l Ni-Cad included to relain memory
(no dIode mat rix to wi re or change}.

• MULTIPLE FREQUEN CY OFFSETS: NO CRYSTALS TO BUY .
EV ER · Any offset any spl it l " Odd Ball " splits accompl ished by digi·
tal programming, Never any need for crysta lsl

• INTERNAL MULTIPURPOSE TONE OSCILLATOR BUILT IN :
Sine Wave 1750 Hz tone burst for " w hist le on operation" and sub­
audible tone operat ion . Internal 2 posit ion switch fo r automat ic and
manua l operation. tone burst or sub audible tone PL - adjustable 60­
203 Hz (100 Hz Pre -Set).

• AIRCRAFT TYPE FREQUENCY SELECTOR: Large and small
coaxially mounted knobs select 100KHz and 10 KHz st eps
respect ively. Switches click'lJtopped with a home posit ion tec-ute te
frequency changing w ithout need to view LED's while drivin ll end
provides the sight less amateur w ith full Frequancy seiecncn as
standard equipment.

• FULL AUTOMATIC TUNING OF RECEIVER FRONT END AND
TRANSMITTER C IRC UITS : DC output of PL.l fed lo varactord iodes
in all front end RF t uned cirCuits provides full sensitivity and
optimum inlermodu lat ion rejection over the entire band. APClAUTO
POWER CONTROLI · Keeps RF output constant f rom band edge to
band edge. NO OTHER AMATEUR UNIT AT ANY PRICE has these

features which are found in only the most sophisticated and
axpens,VB aircraft and commerciallransceivers.

• TRUE fM, Not phase mcduteuon - for superb emphasiztld hi·li audio
quality second to none,

• RIT CONTROL: Used to improve clarity when conlactil'lll sl8tions
with off frequency carrier,

• MONITOR LAMPS: 2 LED's on front panel indicate (1) incoming
signal·channel busy, and (2) Transmit.

• FULLY REGULATED INTEGRAL POWER SUPPLY : Operating
voll8ge for all 9v circu it s independently regu lated. Ma" ive
Commercial Hash Filter

• M ODULAR COMM ERCIAL G RADE CONSTR UCTION: 3 u nn­
ized modules el im inate stray coupling and fa cilitate ease of main­
te nance.

• A CCESSORY SOC K ET: Fully wired for touch tone, phone patch.
and other accessories. Internal switch connects receiver output to
internal speaker when connector is not in use.

• MULTI-PURPOSE METER ' Triple Function Meter Provides
Discriminator Meter. "S ·· Reading on receive and Power Out on
Transmit .

• RECEIVE: 6enerthan ,25uv sensitivily. 15 POLE FILTER as well as
mOllOlllhic crysta l fi lter and AUTOMATIC TUNED LC circu it s provide
super ior skirt selectivitv • COMPAREI

• HIGH /LOW POW ER OUTPUT, 16 w atts and 1 watt . switch se­
lected. Low power may be adjusted anywhere between 1 and 16
watts. Fully pr otected - short or open SWR.

• RF An : Live right next to King Kong Repea ter and ca n't operate?
With the 2016A You c an • J ust flick the RF A TT switch . Only the
2016A has th is feature.

• OTH ER FEATUR ES : Dynamic M icrophone, built in speaker. mobile
mounti ng br"ckel. external 5 pin accessory ja ck. speaker jack. anc
much, much more , Size 2'1.1 x 7 x 7'h. AII cords. p IUIlS. f uses. micro­
phone hanger, etc. incl uded. W eight 5 res. Regiona l So les & service Cente<s

&II: sanford Communications, Inc,

~D'M:b
Manufactured by one of the world's most distinguished Avionics manuftlcturers. Kyo/wto Denshi Ktlishtl, Ltd. Bt>~ard;~~~ Bay Electronics

First in the world with tin all solid stete 2 meter FM trensceiver. ~~1~9i~~ Shop
RIverton Utal>

~MJ11:-m~ Supply, Inc,

~,~aI>o50B4
Mid_I: Unl lle".,1Serv>ce
Columbus OI>IQ
(614) 8664267
Soutft: flectronic Commun>C.lloons
Hil/tlland Sonngs. VIrginia
(804) 737·5100

y" Reader Service-see page 2 11 187



PriCI
25<
25<
50<".
'S.

'",,,
"""

Styla
e.c
e.c

AXIAL
AX IAL
AXIAL
M YLA R
MICA
DISC
DISC
DISC

CAPACITORS
Capacitance Voltage

10DDu1 25 VOC
22Ou1 25 VOC

2000ul 25 VOC
401' 40 lSO VOC

l ut 15 YOC
.Q18 100 Y
,001 100 V
or

"t

PARTS BDARDS Ag' ea l wayto buy
parts on a budg el. We guarantee you'
money'S worth. ONLY 51.00 ...

".~

" -

PLASTIC PARTS BOX Anice IiU I.
hinged·top bo . 10' sto' ing all your small
pa,ts , O.d. 6'4" by 3'1,,' by 2". 7St: ...
10/S5.00.

KEYBOARD HOBBY BAG CoroI·
pa'e, then reall~ aaye ...ilh au' calculat or
hobby bag assortment Eachonecontains
3 calculato, ~evbal"ds. All Ihis lor only
51.15.

COMPUTER POWER SUPPLY
TRANSFORMER PAl. l10i220 Vac;
SEC. 12,1 Y. 9 A. 440V 0 2.5A, 1211V .
2.0 A. 12.11 v • • 32 A, Only Sl U I5 I • .

FLAT CABLE CONNECTOR
Female 3( Pin Sock.. 50< aach

EDGE METER 1(l(l-{)-1(l() u... 1/2" b~
11116". Comp"e WIth oll.e ' mete••
costIng $6.00. ONLY 12.00 II. Why ~y

more?

CALCULATOR BUBBLE DIS­
PLAY BRAND NEW poc:ket <;;Ileu"'or
d;spl...~s. Ra"ll,ng I.om 6-9 digit. You. IUC~

11 _25 II. :VU.oo

•~.:D----;:;;-.;::":"" ;:; - ,

'IHl' r l"' I"', !, I" ", II 't1~
, , " 1 11~1' " 1,'1" 1 '. " ' " ." "., . ~" " ",' ..

LINE PRINTER HAMMER
DRIVER BOARD E.ch ba"d con·
lain••pp,o• . 130 each I MJ E800 (Silicon
Oa'iington NPN hIe 750. 1.5A1 About
Sl30.oo ...onh, 0_ 100 lN~1 dioclel,
pl UI IUpport chips , TtlfI ...hOll ~k.'1
yQUfl lor Ofl ly 5",\15.

HU RRY. WE DON"T EXPECT THESE TO
LAST VEAY LONGI

Electronic
Sales~",

=~'~.';;;;;'M~' M lllli'ell pP(Jllllr;,g ~'"~~;;;;;~~=
ea.,o. Hdqu.. 1321 1M ..... _ • • W _ . • • 111 • [1OI1 '82-~5

MOTOROLA 4 MHZ XTAL OS­
CILLATOR 14 pin dip Pki" 5vee In, 4
MHz Olil. TIL compatibl e. S .IlS ea.

NATIONAL SEMICONDUC·
TOR-6 DIGIT CLOCK MOD­
ULE '" 12·1'1., clock lealu' i"'ll alarm and
snooze alarm function. Comes complete
wtlh eve<ylhing , A ll yotl a(ld is .. power
COfd and swltchM; Each module utilizes
d 'kreel components aoo'a road' for you
to moun' in your &ne!Osu.e. Display is 6
Mel'! _ MOmenta, 3 Inel'Ie5 high,
c lockl ip i s _MI.l5375 Can easily be
mou nted in e ,lher of ou r ons',ument clock
caM kits. S14.85..

GALLIUM PHOSPHIDE LE.D.
PrOYidIs Hiltler Int_'I~ Tt1atl Regula.
LED'.; Th3/ Dome (Red Dlllusedl

ANOPartll14R 1·99 . 22C 100 + , , . 20c I-;;;--='::"':=:::'==':'::':::':::'::=':;;;:;~~~i;;;';;::;:;:;;;:.:i;:;';;;;;,jWa . tock the tull "nl 01 AN D L.E.D.'I

.. • ... - 1----... .. ... .. ,........_... ... ........... -

CLAIREX PHOTO CELLS TI'Iese
h..... a ,eal USEFUL ranI' 10 tllem. Any
prOI«:t ,nyolYlng COIItro I.om ambi""t
li9hl I....els ...iII utilill thl. photo cel l.
Ughl res'stance 111.. F••, response..156
Diameter_75<1 NC1'I Of 2111.00.

For M••t.r Ch"'U.JViH
Ord.... U•• Our

TOLL FREE HOT LINE:
1-80Q..42S-GS34

for ...... ouUida Wa.hinpn
[incl. AI.aka ~ H.waii]

D.E.M.' . WELCOME j.£=

10 STATION PUSH BUTTON
SWITCH ASSEMBLY " Pu.t'I·
OnIPush.QII, 6 Ga"lled Push<!nlPush--Of1
OPOT 52.50 Each.

SELECTED VALUES
These 'tems.re CI\f)Se<l t,om OU' wast in­
wenlDry 01 indust".1 qual ,t~ componen ts:
Ed'uded heat .,n~ 10718" by 2 II." by­
50'8" . .. .. . .. . . •• . SUg
5OO0hm P-Cmount tummer-.... _.. . . 20c
!.Ine cord . 18 ga 8 ' .. 25$
1"LS1150uadOIl,p.11op . _.SOC
S.P.O.T.su~m.n .',Gesworch 40c
SP,S.T.P·CSWITCH 2Oc
ACID BRUSH.. .... .. lOC
2 cond. 124 s piral w'a p shld. cable lOC
1. PIN DIP HEADER 35C

ROTRON WHISPER FAN
" W R 2 H 1 3 Blaae." Di.meler 75CFM
115VAC. NET S17.00 YOUR PAICE 59.1lS
Wail no.... these a.. not pull-outsor s0me­
thIng like thai , these are ne... !

-- --
.. -­-----'!' .- ..

•

KEYBOARDB~HABBE~

BLiES Sp.lng contirct type 61$2.00
(Wtllch_blea ~ou 10 '...sembtl 3 c0m­
plete g'oupe 01 of '''''ICI'Ies..)

REPEAT OF A SELL-OUT Acom·
plete 12 hou' dlgll.1 ClOCk. SOme"e man­
ulactu,e line relecls. some Ire ,elu,n..
.nd some a'e jus l ser...tched. Futurl.
hou's , mlnut••· . Ia,..,. s nooze a la,m
Parts Ylllue .Iona ...ould eqUal $2O.oo. }'OU
p;r.~ 0fI1~ M .OO II.

DEFECTIVE CALCULATORS
Well, some Ire and some"e not. We <;;In' l
'llflord lhe lIml 10 te.l them. 52.50 la. Bal·
terils not included, 21$<1..00

INSTRUMENT CLOCK CASE
KIT A ' III iewel lor IhoM .mallftr P'oj_
eell. Hln.ged lop 000f . 110.... ~OU to hide
\IOU' con lr(>l . '11. 0,0. " '1:0 " • ".. . 1~ " ,
SUI NCh.

TRANSFORMER P!'I, 110 VAC Sec.
112 .nd ~ VCT Clamp. l SI II.

CLOCK DISPLAY National SemI. 8
DIg,t Multlple.ed DISplay; .33" GhaflCters
(Common cathode).
A REAL BUY AT JUST 5UlO,

HOBBY BAGS An Usort ......, ot
m ISC. e 'ectron;c part•. A genuine vatue
aod HYings . Only '2.".

0a.25 FEMALE CONNECTOR
A unIQue . """""bly OIig' .... lIy edapt ">g 'I'le
RS232 Type Connector to lIa ' cable. 11.50
_ or :uu. 5O.

CALCULATDR GUTS experimen­
t..... delight. EilIet> keyboad il'l(:lU(le.s •
rnotlOIi l hic calculator chip and • d isplay.
TI'leH are rejects. II might be something
IIlmple to .epa" or 'I COUld be "'Y nasty.
A' 'h is price. who u.n! 9 \'011. ' 1.50 .a.
3IS3.00.

INSTRUMENT/CLOCK CASE
KIT Perfect lor JOlJ' oPIO pro jecls . Solod
alumU'Ium eQnS\fuc!ion will' '\WII w'llinut
..des. 0 .0. 5-3/8" by ~:l'8" by- 2". $695 ea.

_ _ _ ~w _ .. _ .....

eo 20& II) ..
l;l1rl(:H ""~ I" "" . "11 ' ..

EDGE CARD CONNECTOR
CU'Il:t'I Jones lOi20 Pin. ,156 SpII;ing PC
Mount I SC BU'ndy 221.... Pins, 156 spac·
Ing PC MOUn!. Sl .4O • .ct'!.

AMPHENoL . 1 7 · 2 0 2 5 0 - 1
(d~25IIol... ChasSis mount. S2.50 II.

MINIATURE OBOT [PUSH
BUTTON] momentary, rated 6A1125
VAC. mlc,osw,tch part MN2021. Onl~
51.54.

1t30 KYNAR Blk" 8m.. Red " Of.• VII..
G,n.• Blu.• VIO" Gry.. Wh.
We ...ltl do ou, bIIt to shIp the color 'fOU
SpecIfy. To....u'e p,ompt delivery of JOlJ'
orde< we will subltllute colors .hould wI
be lemp, out. unlen }'OU Specify Oltler·
...ile . S2.30 pet huf'ldrad loot apool;
51<1..18 pet lhou••nd toot .poof;
Multlpll . at 100' 0fI1~.

C.II ul lor quot.. on I" ga. quanlll les.

,_...._---- ....,--_..._--_..­... _ .. _ ._..... 1

'

__
__, , ... 000<90 0 ...
_ __1 .- -

_ ' "UO__ tooC O D_._ _..__ -
_ ... _ •• _"__ Of>on"'-',,__"__-

Slora Hou," M·F 9-6 · SAT 9-~
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'tJ" UNIVERSAL SOUND EFFECTS BOARD
'll\1'E JJJ E.VI'.Jl ~UfD roo COlJl.:) DlJPLI:ATE TH~ :il"IU~ .:Ii A Sn:A-~

7RAIM OR A PH.\SOIl Clll? IVo' A1llIJr ClIOCrS. ausnrs, Sll£N5,
oW«lNG ClXOS A.~D OTHE~ SCl.IlD EfFECTS? ~<JwI YOU 'AN '~ITII OUR
Pll:ln.'t'..1IU: IUlD El'FI::i'S 'CIT. IT USES 11'£ ~ 28 PI~' T.!,:JlJII;J
.>'t!ffiESl'lDl cue,~ IJ{) SI.f'lUIT ;;-IACUlTRY. s rc lZ\"X IS
'£:JJIIIED II GlVE AA'l'lJJl. 1/0.TI lJ' o\lX110 cnwr. "" PII1lI!.E nt:
P.C. 1O.ill. PAIIi3 Wl 1'tmlOCTl.J(;~ .ItilA ~1!T to PIlC(;JIA."
-JIi C::J«II :>cUIDS. IJSE YOU! I~:lioInO!< ro ClI£\1'E Cfll.lw.<.
sam [HaIS. ~: ~_Jl 16.950 :.... S;>;:r.l V39.7>

. ou... 'U N JT ON GU....,..
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p ""
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\. eve 2.".61
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~'OT._
"'co co,_. .- .49

)01I._._
llYN Alt ' ,. ..101•

500 FT

>-4.50
..... COO<~O" "".""

GU&OIANf UO
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"""..,. 0 • __- -. .

'" ""-."'''-'''.. ......,"" .... ".
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POWER SUPPLY KIT
PS-14

....", ' ''''' """,,v _ ' .... _ '''''''',-.._ C" ..,,, l " ....
S""',c"'"" " «0."..•"",",~ S»u '_
....,..,_ """..., c....,,",
c... ",," ,~ " ",,10
1\ ""'"' " .• '" ,. " V
AI< _D _ ,,,,, ....' ''''.'''

" -Ou.',,, ...... ,.....~... I'C ......

REVIEWED IN 7/78 73 N AG,

15 A CONT. 20A INT

M V ' ''' V",""" """'" ,__ . '
r R...... _

• oN ....., .""' .....,,'_ !'!, •
GHl ' rD-' c... .,.,... _ ....

"'C&IOOII '•....,,_"""' .
10< 00<_ 51.

1110 ' <1:1 '00_ "" SCA .... _

~"'- ""'" TTL ro-= SO,
HmSS ""'" "" n..., __ .....

TO-' _

..............................
" OD"1- _ ..0 ..;: , ..
.."""'.. II _
~_'" 10 .. It

.. "'" . 0

• -
ooa>o ' • ...,..... •."'_ .._ -.

_, _" _0<..._....-. _-
,...._~-"~ - "

,..... .... ..........
"j, .l __~:'_
~ 'IT ~' ..-
IfI~ ~;=:'\x ,~, .

W7 .. ' _ "" .. . ,.. a , '",. .. _DC.._ 0"",..... .. ..-"" ....'.. . ,..
.. --'-'.. '''- '-'--

ZENER GRAB e AG

.50

A""""""'_'''4' ,0<• '... .....-. V""_ ,_
... _ l-7 ., JII voc. _"'-"_ -.....-.
...-_ ""--..
___ A _ .".. "..,- ,,- ......,,

COPYRIGHT

"

-O RDERS UNDER 1 10 .

ADO .751 0r HANDLING

"

7l'lD' "'-c.. _ •.-eo.n I/'U.:I
1'2173 _ ..... ICfT_'." . .. 'o....eao •
'Va' O'ET_"'~__ ~ _ o. ".....
• • PFO e.-_e._._....
.~-,. _ e..--~c. ,.......,.. Ic .. '.,....
3 ~.:lYOC Do> f l_....

2895, '0"""

MK-OOA CLOCK/Tt.£R KIT
'_1<0 _ z __.... 1<0 -... ... _
_ ...... _ ..., ..0_.. '_• • ,_.._ .. _'-_CIo<, .. _..._....... -'0-_'-_.......----- .... _--__ 1<0 __• _

.. __ ... _ ... _._ ...4 .... -...­_ ,__,n,,, __., _ ......-----_... _----_....-.-----. '"----... _,.-

..
COD'S • ADD 5% FOR SHIPPI NG

'SEND CHE CK OR MONEY ' TEX RES IDENTS ADO 5% TA X
ORDE R OR CHARGE CARD NO. ' FOREIGN ORDERS ADD 10% .

PHONE ORDERS ACCEPTED ON VI SA B MC

, NO

"1e.S5Sd

NEVER" SW££TEII
ME1"(II'- - ---_._---"'----"---_ - -_ __ c>co.'.......,., ....,.;

' 89



51215

'I "

our Besl Seller
your Besl Deal

CLOCK KITS

FM MINI MIKE KIT
A SU Of" h' <;Ih o."o.monc. f M
"' ''.'''$ m' k,. " 1' T'lnS"" ., a stabl.
50 9nal up ,,, 300 ya'd5 "" Ih b Cep·
hon a' a ud oo qU~h' y by "",.n5 0' "5
Qu,I, ,n el..:l.e. mo ,,, 1< " ,nc"'''''''
Cl se m'l< e on-oil , ..,tCh. an,,,nnl
lnt,,.,y and ",per ,n!lt'UCbons Th..
.. ",,. ',n""t un" ~.3~~bIe

rM- J . "
flo' -J .."*<I ....d._

T.y \'<IU' h~nd 31 bu_d"'9 'h. ' ,n.., lOO",ng
cloc k on th" m~.l<'" III 51,," t,n.." I""'''' ' '''

alu"l"..,m ca~ "'o's 9, ,,a, an""h".e ..n',., '.
LED<1'9'" ptowod" a h'9"" ,eadab'" d",play Tn, a
comp""• • " no e " ,as nH'ded. and " only ta o... 1_'
II" urs 10 '-5$00....0... YOU, ChOo<:" ot c ase COlo ' s
5"W.' QOId !>r onle blaCk tI'u" (_C" y)
CloCk . '1. '2 24 h"u'. DC-S 522_' 5
C'oc...,' h . 0 .... ,n ID I,me,.• 2 ,. no" ,

OC-lO 21.95
A'o ,m CloCk 12 hO'" only 'DC_8 24 .85
' ~V DC C a' C I"c ' . DC- 7 21.n
~'" w" . d and 'esled clo cks add 5 \ 0 00 ,,, " I p" c e

522 ,15

I "

12152.00
10 ' S2.00

I',<><tuc., upwa," and dOwn",a,,,
wi " cha' l cro"sl'c 0' a pahc" S"M
5 w~a' a "",0 0 u'P ul ' unl on3 · ' 5."'IS, u.... 3_ '5 ohm we" ,'
r.nmpl_._ " I SM-3 12 95

SIREN KIT

SUPER SLEUTH :g;.'a. __

p/I_ """"h _ pC'

ue>e~_ e"5 _'

Gt'. .. ,oo- """......'9 bebo ' _ 00­
.. _ell""'llOW__ r... ,
W """"" ' ...... on 6 10 ' 5 WOIlS_ 5 __....

C""'ll" e" 0 <1-' n ."

POWER SUPPLY KIT2&
ComP'e'. ,".... •oqu- .,
...,e<1 _ , SUpply pro- ...
...,.. . e, .. bIe (i 10 t8 •
.011... 200 m.a ancI • 5V a' •
" "'P E«ellen. !oed ,egu ll_
gaoo-l Me',"g eOld sma" SOl" L...
.,enllo,,,,,,,,, '''Quo' ''' 6 JV (o • "
end 21 VC T
C_p..... . ", PS-JLT SI,n

7. 1 m<n'dlp
Bt_FE T m' '' , d ,p 1a ' 'YI>"

OP·AMP SPECIAL

VIDEO TERMINAL

The ,CIOCI< ,MfI gOI II "I 6- 5 " lEOs. 12 2 4 hou r
snoO, e 24 hal" ala ,m 4 year c alenda ,. bal\",v
bae.u p, a nd 101' mo r" 1M . "pef 71)01 Ch ip ,s use d
S ,.e Sxh 2,nCh es
Comple!e 1<<1 In . c . ... ( no t • • a,'able)
OC-9 $34,95

30 Watt 2 mlr PWR AMP
S,mp 'e Cll n C PO~' Imp ' u ,u '''s 8 11Ine 5 PO"''' '
<;Ia ,n I W ,n 'or8 ou l. 2 ,n 10' 15 0u1. . W ,n lo , 30 0 ul
lola. oulput 013S W ,n"*<I, tlle . a lue complel" ..,m
a ll oa,., . Ie. Case and T_ R ,,,lay
PA· ' 3O w pw' ....0 .'1
TR_' R~ sensed T·R rltlay luI

CALENDAR ALARM CLOCK

A~y M1I-eonta'necI , st.Ind ....... _ ,.,..
""n.' CI.d Aeq" " •• only en ASCI. keyboard and TV
set 10 _ • c omple4. terminal....,11 T_ unilS
.Y.'Ia~ . eo<nnIOIl "'a'__ lingle SV IlUPQly.
XTAt. conttolleod IyftC and NIue! tI'" (to 9600).
c~ comPUt.. end~td control 01cu<sor
Panty ...." conlrOl _tid dOl;:Jlay Accepts and~.

I'" _ ASCII pIutIl"I'_ .~ input rl>e
3.216 .. 32 cl'lar lly HI _ . 2 pages ...th ........coo ,
d_ hntur. Thtt &1115 .601 d1 • . lly 161Kw$._
K<OlItng . _ and~ c_ (QPf>OnaI) _ ha
Rs.232 and 20ma loop ,nl"'",,, on oo.rd KItI
one•...,. ...,.~and~.dOC_t.~on

RE 3211 . let'""" !;arc! S1., .U
RE 601 15. !aNTllf>11~rd 11•.•5
l ......... C_ OPIM>n. 64160111, 13.1$
~ $l,IJlJlIy K,I 14.' 5
Video IRF MoGuIltor, VD- I ' .'5
A_ _ , tested un,... Id<l 10.00

121,95
2,50

snn
52 1 ,15
1515

VIDEO MODULATOR KIT
e-....... TV ...__
s- .._ ~~ch .--6

R_ on 5-'SV ace...,.. AI _
"'lI"aL Bes' ...... "" _ .....eo'
eomo-. 'n VO-l " _15

An ,nte,.,"ng M s ma" m,' " ",ck5
up 'ound, . n" con''' rls Ihem '0
I,ghl Tn. loude' ,n" .<IU no ,ne
t>r,gnl. ' Ine I,,~n, Compl" lely .., It_
conlO,,'ed ,,,,, I,,,,.. m"e , 'UM on
• ,OVAC Con"o's up ,,, 300 ",an.
"'mrn'~'~ '" W L 1 Sli .1S

WHISPER LIGHT KIT

~O~~~COOER 1IIfij.
._~on <t@f'
I ....QMI PC_d
f_u'''' .OO-~
Hl """"'''bIe , .."9" ....
2O.... nllOl "'1I~'egu...,oon \067
IC U""" lot 'oucl>-lQn" de<:OCI,ng
tone Du'" ~ec 'oon. FSK eoc C.n
.100 lie uoed ... I . Iable tone ..,­
coM. Run, on 5 '0 12 ' 0'"
Comple'e , " TO- I $S.n

12 2. ""u' cloc• .., a t>eau·
101". plu ,"c c ase ' e alu' e . (i
l"mbO RED LEDS. h'9haccu'ac,( .m,n mo) ,,~~ 3
.."" hOO' ''P d"pla ~ blan.5 ..'Ill '<;Ino!oon Ind 5<>pef
<ns" ",r,ons Opl,onal d,mme ' automal 'CII I ~ adjusls
d,.p1I~ to amboenl 109"11.. . ,,1
DC·ll cloc k .. ,th mIg brac ket
0 1.1· 1 d, m"'.. , adaple,

PRESCALER
Eole ",J Ihe ,a nge 01 you'
cOun l'" 10 600 tnHl Wo'h
..'lh a ny counle' Includn 2
l,an,.., lo ' pte·amp 10 9 '. " 5<> P." sen" lypocall~ 20
_ al' SOmH. Spooc oty + '00' +100' a',o
PS-' S 600 mHl pte5<:I+e,
PS· ' SK 500 mH. o<escl~ " '1

CAR
CLOCK

Under dash
car clock

Tt.. UN_KIT, onl,
S. ,,1_ conn. ction.
_1'1 '''PO!< 100k,"g 'ugog"'" and ICC" ' ." auto
clO<:~ ..11..;11 '" a 5nap . 0 b<J~d and ,n!Uall Ooc~

mow_I '5 Complelely nwmbl<!d_you only .,,"'"
J ....," and 2 5.... ICI>es . ' a ' n a!>OuT '5 mon,,~,

OospIay '5 1:1"9"' 9'_n ..,Ill a"•.,.,..I,c Dtognrness
conl,OI P"",O<:....~'" you 01a "l9"ty ,,,.,_
d'SPIa~ day 0' nog", eo""'5 ,n a,.." n ' Ol os/l an­
O(lo'''d ."monum e- ""0<:" can be a llaCh.., 5
d,M,"'" ..~ "",ng 2 _ la pe Choc_ or._
tJlk . 0< \/Old case 15l"'C,tyl
DC-J " 1 '2 hour ' 0f'fNl1
OC-J ..""d an<l I".....,
• 'OV "C adaPfe'

LEO BLiNKY KIT
Ag'" , a" . n,oon !IO"e. ",h 'ch alte, ·
n. ' ,,'y U..h.. 2 ,~mbo LEOs Use
10' n.m. bldge. ~"on. ",a, n,ng
p' ''''1hghts. anl'lh,ng' ~ u n, on 3 10
\ 5 ..,n,
C"'" 1<',• • •t. B< 1

COLOR ORGAlI/MUSIC UGKTS
s.e musoc COftle ........ 3 ",~...nl
''9 "" ,th mu"" One Ioghl
100- 0 100- 1"" rnocI--<ange ancI
_ '00- nO<}h' E ach channel
,...,..0<1""tty I",ullable an<! " .......
up to :lOOW Grea' too- Pl'1 ..... blOld
mu"", n,'e clubs eOld mo,,,
CO"'PIe,• • ,1 ML- ' 51_IS

FM WIRELESS MIKE KIT
T,_",,103OO' f&
10 .... nl lItoaoc:a1
,__ ""!JPe '"
..... . R "" JI09V '"'-.__ -
TJPer.M ·2 _ ..... ___
__epo-_S1~

n.·' .nUM ~...-, .n $oO .t5



PS Kit 510.95
P16 Wired $21.95
SpeciFy Band

$12.95
$24.95

$18.95

534.95

MOUL RD, HILTON, NY 14468

QualityVHf & UHf Kits
At Affordable Prices

U•• cr.dlt c a rd. c . o .d • • chec k . m.o .

--Deal er Inquiries I n"iled~~

PHONE 71 6-3 9 2 - 9 43 0 . (El ec t ro n i c
a n . we ri n g .e r " i c e e " e, & we ek end.)

TSO Six Chann el, 2W Exciter f"r 2M. 6M. or 220
MHz (Specify band ) S49.95

T50U Six Channel. lW Exciter for 430-450 MHz
vhf "peroH"n • • . $49,9S

SU ILD UP YOUR OWN GEAR fO RMO DULAR
STATIONS, REPEATERS, & CON TROL LI NKS
• Rested f"r C"nlinuou. Dvty e Profe" ional
Sounding Audio e Bu il t-i n Testing Aids

~Ask For Free Catalog ...

IT'S EASYTO ORDER!
C A LL O R WRITE INlOWi' fOR FREE
CA TALOG OR TO PL ACE ORDER!

Specify Band When Ordering

- Minia ture " hf model for tight .pesce. - . Ize only
1/2><2-3/8 e Model. a""il to c""..r cony 4 MHz
band in Ih.. rang.. 20-230 MHz _20 db gain e l2V

P15 Kit

P35Wlred
e C""e... any 6 MHz band in
UH F range "f 380-520 MHz
e 20dB gain _2 . tog", e l..ow nai.e

P9 Kit
P14 Wired

Grea t for OSCAR. 558, f M, ATV. Ov.,r 10,000 in
ule throughoul th.. world on all type. of rec.. i"..r••

e Delvxe "hF mod..1 For oppl ical ion. wh.......poce
permits e 1- 1/2 x 3" e Mode l. a"ail 10 co"..r an y
4 MHz band in th.. 26"'230 MHz range _ 12 Vdc
_ 2 <loge. _l d",, 1 for OSCAR _ 20 db gain
e Diode tran,i ent pratection _ Ea. il y tunable

A d d $2 . 0 0 .hi In & hand l ln :':::--:::::::­
IN CANADA. order from Commvnicatlons PI ... . 3680
Cat. Vertu} St- lavren t . Quebec Or phone 514-337­
7255. Add 38% 10 ca""r dvt tax a nd e"chan •

Note New Address and Phone No.

BNC'. for

$12.95

RF RANGE I-F RANGE
432 -43 4 28-30MHz
4 3 2-4 3 6 144-146
4 3 5-4 3 7 28 -30
4 2 7 . 2 5 6 1 . 25
4 3 9. 2 5 61.25
Inquir.. Aboul Oth..r Ranges

RF RANGE l - F RANGE

2S-32M Hz 144- 148MHz
50-52 28 -30
144- 146 28 -30
14 5-1 47 28-30
14 6- 148 28 -30
Air craft 2 6 - 3 0
220-222 28 -30
222-22 4 28 -30
I n~ i re About Other Range.

ONLY $34.95

MODE L
C 432 -2
C 432 - 4
C 432 -5
C 432 -7
C 432 -9
Special

M O D EL

C28
C50
C 14 4
C 14 5
C 14 6
C l iO
e220
e222
Special

LET YO U RECE IVE OSCAR AND OTHER
EXCI TING SIGNAL S ON YO UR PRES ­
EN T HF RECE IVER!

R70 6-ch" nne l VHF R..eei".... Ki t for 2M, 6M, 1(¥IA,
220 MHz. or com' I band. ....... .. .. . $69.95
Opl ian,,1 xl,,1 filt..r For 100 dB odj chan 10.00

R90 UH F R..cei "er Kit for any 2 MHz ...gmenl of
380-520 MHz band .. .. ...... .. . .. . . $89 .95

A9 Ex tr v d ed A l u m Co . e with
"b""e C"n"e rt ers (Opti"n"l)

... NEW GENE RATiO N RE CEI VERS
.. MO RE SENSIT IVE _ MO RE SelEC TiVE (70 COr 100 dB) ...-~.;,.,;;;;;.;-i-~;.;'::~.;;..;;..;.:;:..-­
"' CO MMERCIAL GRADE DESIGN
.. EASY TO AliGN WITH BUILT-IN TEST C KTS
• LO WEROVERALL COST THAN EVER BE FORE

~ "" O SCAR
HEADQUARTERS

Model T80-450
$7 9.95

Wired & Te. ted

O UTPUT (MH z)

5 0 - 52
2 20- 2 22
222 -22 4
144- 14 6
14 $- 14 6
144-14 6

l N PU T(M Hz)

28- 30
28- 30
28-30
28- 30
28 -2 9
26-2 8

ONLY $59.95!

LPA 2~ 45 Ki t $ 10 9. 95
e 49N avt (linea r) or '!nN (ci ass C)
• Model. for 6M Or 2M
LPA 8 - 4 5 Ki l $8 9 . 95
For 2M. &- 100 in . 49N a ul

• Use a. Lin""r or Clas. C PA'• • For XV- 2 Xmlg
Con"erte". T50 Excile.... 00" an y 2W Exciler

LP A 2~ 15 KI t' $59.95
e 15W out (lin""r) Or 2M (c1 as. C) e Solid SIal..
T/R Swilchi"", • Mode ls for 6M. 2M. or 220 MHz

fEATURES,
eU" e-a, Conv..,.ler for sse, CW, FM, etc .
• A fra ction of the price of other units
. ZW p.e .p. oulpu t with I MW of drive
• U... low power top on e ~c iler or a ttenuo to.- pad
e Easy 10 align will, built - in te.t poin t.

Frequency Schemes Available:

T80 UHF POWER AMP

e Broadband PA e Na Tu ning Requi....d e Cla.. C PA
_430-470 MHz
e13- 15W o,»
e200 mW Dri"e

M O DH
X V2-1
X V2 ~ 2

XV2 - 3
X V2 -4
XV 2- 5
XV 2- 6

V" Reader Service-sIlO' Pllflfl 2 1f 191
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YOUR
CHOICE

3 FOR $1

3 FOR $1.25

TIP29 - NPN
TIP30 - PNP

FAIRCHILD PNP
"SUPER TRANSISTOR"

2 N 4402 , T O-92 P las t ic. Si lico n P N P

Dr iver . High Current. VCEO -40 HFE· 5 0

t0150at150MA. FT-1 50MHZ.A s uper

" B E E F ED-U P" Versi on o f the 2N3906 .

FRESH!

__ Tantalum Cap. Mallory. 56 MFD 35V A~ i a l 12 lor 47¢
*TRW Resistor. 820 OHMS, lW, S% 50 for $1.85
.10-220 Heatslnk. By IERC Black PC Mount 20 for $2.90
• Motorola Audio AMP IC. 2 Watt. MC 1316P with Sheet. 65e ea 10/$5.30
• Siemens Diodes. #A62 500 MA 50 PIV. Box 01 500 lor $6.85
.Tantalum Cap. 22 MFD 35V. Axial Mil. Qual ity Metal 26¢ ea. 10f$1 .90
• Potter-Brumfield Relay. 4PDT 115VDC 6100 OHM. 86e ea. 10/$7.80
• Power Darlington. TRW, SVT6001. lOA. 500V TO-3 78¢ ea. 10/$7.10
.Guardian Eleclrlc Relay. 48VAC Coil, 4PDT. Mini, 84,. ea. 10/$7.60
• 1N4003 Recllliers. 1 AMP 200 PIV. PC Leads, 100 for $2.40
.Mylar Cap. .22 MFO 50V. CDE. Axial 10 for 48C
• Rotary Switch. 2 Pole. 3 Position 36e ee.t u lor $2.86
.Mylar Cap. Green Radial Type. ,068 MFD l00V, 10 lor 46¢
• OP AMP. LM358, Mini Dip. House # 41(; ea.t n for $3.65
• Stud Rectiller. 35 AMP. 300 PIV. MOT 1N1187. 73C ea 10/$6.60
.Erie Disc Caps..01 MFD 100V PC Leads. 100 for $2.45
..Motorola Oclal "0" Latch. MC8308. like 74100, 43,. ea 10 lor 53.80
..Power Resistor. 6.8K OHMS ewatts. 10 for 911:
..2 Wall Resistor. 22 K OHMS 30 lor $1.07
• 74164 TTL. House # 8 Bit. SIPO Shilt Register. 26¢ ea. 10/$2.15
__ TO_3 Heatsink. For 309K. etc, Thermalloy #G001 B-2 8 lor $1.86
• IC Assortment TT L, OTL. Linear. House #. All New. 50 for $1 .56
• LM113 Precision Vollage Flelerence. To- 18 Case, $1.18 ea.
• LM301 High Performance OP AMP. Metal Can, 10 for $2.18
.Mlni Clock Module. 4 Digits with Tnne base. Removed from Eqml. $7.85

COMPLEMENTARY POWER TRANSISTORS
SILICON NPN AND PNP. TO-220 CASE.
VCEO - 40V PD - 30 WATTS

FOR AU D IO POWER AMPS. ETC,GE Ni·Cad Battery Pack
3 Cell pack, gives 4 votts
at 900MAH. B rand new,

f ac to ry fresh Each cell is

2/3 "C " size. $2.95.
Buy 3 packs (12 'Iolts)

lor $6.95. limited stock!

1N4148 DIODE SALE!
FULL LEADS' BRAND NEW'
COMPUTER MFG. SURPLUS

100 FOR $2 1000 FOR $17.50
GE NICAD!

;! !,;:'1~'~

t!ffflllllttlltl/lfllll"r

}! WI'~flllil~;·

FOUR CHANNEL SCANNER

*1490-House ~TTL Decade Counter. Prime 22e ea 10/$1.70
.Weston Meter - 4'I>x5 'I>. M,rrored Scale. 0-120Scale. l MA $3.11 ea.
.Mallory Computer Grade. 48.000 MFD 25WVDC, 40V Surge , $2.92 ea.
• .01 MFO 50 WVOC Disc Bypass Caps. long Leads 500 lor $14.65
.Calculator Keyboards. For handheld units. Assorted 10/$2.86
• NI-Cad Charger. Plugs into wall 4.5VDC at 100MA 72¢ ea. 10/$6.40
*AC Motor. Shaded Pole, 24VAC, 220RPM , $1,91 ea 10/$18.10
.100 MFO 15VOC Elect Cap. Axial Leads, 50 for $5.60
.Finned Heatsink. 4x2'I.xl Black, Drilled tor two TO-220 Cases 93¢ ea.
-pewer Resistor. .15 OHM. 110 Watt. 5% , $1.38 ea 10/$11.40
.Ademco Burglar Alarm Tamper SWilch. 2'1, in. Plunger. 52¢ ea 10/$4.35
•.1MFO 400 WVOC 5%. Mylar Cap. Axial 31,. ee 10/$2.63
.Led c etcutercr Readouts. From 6 to 14 Digits. Assorted. No Data. New, 10/$2.82
.Precision Resistor. 10 OHM. 1/4W. 1%. By T.1. 18" ea. 10/$1 .55
.Precision Resistor. 35.7K 1/4W 1%, 20 lor 921:
• Power Relay. 24VAC Coil. 3PDT, 10 AMP Contacts, $1,35 ea. 10/$11.00
• Audio Output XFMR Minialure. 1000 OHM to 8 OHM, 46¢ ea.10/$3.80
.Miniahlre Pot. 10K OHM Linear. PC Mount. 56e ea 10/$4.20
.Allen Bradley Res. 1K OHM 2W5% 20 for 941:
.Molorola Power Zener . 10 Watt 140V Stud. 81¢ ea,10/$6.85
• IC Project Board. 3/4)(2'12 in. Holds 2 DIP's, 5 lor 90¢
.Mostek Calculator Chips. MK50282. Five Functions with Sheet. 46¢ ea. 10/$3.80
• Ceramlc Trim Caps. Arco PC402. 2 to 20 PF. 4 for 53¢
.Mylar Cap. .12 MFD 100 V. 5% Axial. 1510r $1.06
• ctarcstet Pot . 300 OHMS 3 Watts. Screwd river Adj. 32e ea 10/$2.65

.~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: : 1 •
• • • •••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • •

•
• •••• • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • o •••••• • • ••••• ••••••••• • •• ••• • ••• •• ••• •••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••• ••. .. " .. . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

::[( WAREHOUSE CLEARANCE SALE!:':~~••.... ....'

•••••• • •••...... ODD LOTS, CLOSEOUTS, DISCONTINUED ITEMS. ALL NEW MERCHANDISE! ....•••••• • ••••••••• ••••
. . . . .. LIMITED QTY ON SOME ITEMS.••••••••••••......
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••......••••••••••••••••••••••••••••••......••••••••••••••••••......
••••••......••••••••••••••••••......••••••••••••••••••••••••••••••••••••••••••...... . ..••.... . ..
......-:.::=~~~~~~~~~:.::1N~f.t4~ID~O~"ElfJ~L:E~=1~~~~~~~~.::.:::::I~tTERhcA~i"==- ........ . ........••••••••••••••••••••••••......•••••••••••• •••••••••• ••••••••.. -- - - - - - - - - - -=-::.:::.:-=-....:::..:-i-""=-,-i;:,"';.i-;"':..:.:...""-i-:..::.=:.::--'------------'=----''--....::::.:.:...::.:....::''-.-=-:.:=-=--- ..•••••••• •••••••••• ••••••••••• • • • •. PC Board only, A sensitive two band
I::::: RECEIVER on a board measu ring only
• • • • •• 3)(2'1;, In. Units were puchased when
I::::: HYG A IN closed its Puerto Rico plant.
• • • • •. W ill scan four crystals on the VHF
I::::: (high) band or the U HF band . Works
• • • • •. oil 6VDC. Some units may requ ire
I::::: slight tuning, We provide basic Ihook
• • • • •. ups, but have no schematic at this time.
. . . . .. LIMITED QTY. ....
I::::: $5.99 each ::::
I::::: --=-M-=-O=T::O"R=O::L-A::-:P"O=W=E"R,--r'---- - - -,'''·T''H''E=-C''O''L'O-.S;f;S-.U"S"',,..,-----,- -----.====..-==,----- ::::
I::::: TRIAC FAIRCHILD SUPER JUMBO LED READOUT

I::::: TO-220 CASE A full .80 inch ch aracter. T he biggest readout
•••••• we have ever sol d! S uper e fficien t. Compare at

I::::: 15 AMP 400 PRV up to $2.95 each from others!

...... SPEC'AL 89'" FND 847 Common Anode YOUR CHOICE

I::::: : ~ each F N D 850 Common Cathode $1 49 E'••••••:::::: 5 FOR $3.95 (6 for $6.95) 8 FOR $1
I::::: HY GAIN
:::::: FAIRCHILD RED LED LAMPS OP-AMP ANO RELAY CONTROL BOARO
• #FLV5057. M ed ium Size. Clear Case. RED EMITT ING, These are n o t ....Ii:::: retested oil-spec units as sold by some o f ou r competition . T hese are ~:~~I~hot:t~:a~~ya~~~~eo~~~~~~ ;~:~~s~~~:n2~~~~~td20~0~~~ ::::

I::::: f ac to ry p rime. first quality, new units. SPDT Mini Relays. 1-CD4001 C MOS. 4-LM 358 High Performance ••••
••••.. 10 FOR 51 19 O P AMPS(sameas1/2 LM324),1-MOTOROLAMC3340 Mini Qip.1- ::::
...... 0 T f TP ••••••. Audio utput rans ormer. 1- I 30 30 W ATT PNP Power .••
•••... 50 FOR 5495 Transistor . p lus 70 more assorted componen ts. All p arts easily ::::
••••• . removed. .•••
:::::: "WE BOUGHT 250,000 PCS." LIMITED STOCK: ' 2.49 each ::::
•••••• •••••.... D· lt I R h C t· TERMS: Add 30e postage , we pay balance Orders under S1S. add 75e .•••I::::: 191 a esearc orpora Ion handling No COD We accept Visa, MasterCharge. and American Express :: : :
...... (OF TEXAS) cards rex Res add 5% Tax Fore,gn orders (except Canada ) add 20% P & H .•••

::~~~'~P.O. BOX 401247 GARLAND, TEXAS 75040 (214) 271-2461 90 Day Money Bad Guarantee on all ,tems .::::........:: _ _ ·.·.·1..' ....: ,•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •........................................................................................
Jr / .-.,,~ /~ /0 f<:70



Blank PC Board w/Documentation
$29.95

low PrOfile SOcket Set ..13.50
Support IC's (TTL & Regulators)

$9.75
Bypass CAP's (Disc & 'rantatums]

$4.50

ASSEMBLED AND FULLY
BURNED IN ADD $30

regulators are provided

1$129 KITI
Use 21L02

450 NS RAMS!
T housands of com p ute r systems rely on th is r u g g ed , w ork
h o rse , RAM board. Designed for error-free, NO HASSLE,
systems use.

KIT FEATURES:
1, Doubled sided PC Board With solder

mask and sijk screen layout Gold
plated contact l ingers,

2. AU sockets included,
3. Fully buffered on all address and data

fines
4 Phantom is jumper selectable to pin

67.
5, FOUR 7805

on card.

OUR
BEST

SELLING
KIT!

ASSEMBLED
AND FULLY TESTED

ADD $25

••
•• USES 2708's!..
•. Thousands of persona l and business systems around
:: the world use this board with complete satisfaction.
:: Puts 16K of software on line at ALL TIMES! Kit fea tu res
:: a top quality soldermasked and si lk-screened PC board
:: and first run parts and sockets. Al l parts (except 2708's)
:: are inc luded. Any number of EPROM locat ions may be
•. disabled to avoid any memory confl icts. Fully buffered..
•. and has WA IT STATE capabilities.
:: OUR 4S0NS 2708'S r--:====,-,..
•• ARE $8.95 EA. WITH
,. PURC HAS E OF KIT

............,..

..

'..

...

..

$595
(Complete KII )

Same as above. ex cept it uses a
speci al MM5369, Perfect for
frequency counter time bases,
etc . A lso use w ith MOSTEK
MK50397 t imer c hip

100 HZ CRYSTAL TIME BAS

VER Y LIMITED STOCK!

~
P ICE CUT

8 FO R "'89.,.9iiS!.......---......;o-.............

450 NS! 2708 EPR M
Now fu ll speed! Prime new units from a major U.S.
Mfg . 450 N.S. Access time. 1K x 8. Equiv. to 4-1702
A's in one package.

$995

(Complele Kil )

Uses MM 5369 CMOS d iv ider IC
wi th high accu racy 3,579545
MHZ Crystal. Use with all MOS
Clock Ch ips or Mod ules. Draws
only 1.5 MA. All parts , data. and
PC Board inclu ded ,

60 Hz CRYSTAL TIME BASE

16K DYNAMIC RAM CHIP
16K X 1 Bit. 16 P,n Package. Same as MOSl ek 4116·4 2$0 NS access ~ 10

NS cvc le limB Our besl pr ice yal for thl••10'. o f til • • rt RAM 321< and 64K
RAM Doard. using tl1is chIp are reo<:t,lv a.a il.ble. The• • are n.w, fU lly
guaranteed dev,ces by a major mfg

KIT FEATURES
1 Add ressable a. fou, ""pa'. ta 41< BlOC k.
2. ON BOARD BANK SEL ECT Ci ' CU'lrY
ICromemco St. nda'd' !. Al low. up 10 512K on
line'
3 U.es 2114 (4$ONSl 4K St.t ic Aam.
4 ON BOARD SELECT ABLE WAtT STATES
5 Doubte ..dad PC Boa rd. ..... 'th $Olde' mask and
si lk .creen e<l lavout GOld pl ated co n'ac' fingers
6. A ll add'ess and dala tines fu lly bu ffered
7. Kit mctudes ALL parts and . oc ket.
a. PMANT OM '. jumpe 'ed 10 PIN 67
9 LOW POWER : under2 amp. TYPICAL from the
.e v on Buss
10 B lan, PC Boa'd can be populal lt(1 a' any
mUUlp l. 0141<

16K STATIC RAM KIT-S 100 BUSS

FULLY
STATIC, AT

DYNAMI C PRICES

BLANK PC BOARD W/DATA-$33
LOW PROFILE SOCKET SET-$12 ASSEMBLED & TESTED-ADD $30
SUPPORT IC·S & CAPS- $19.95 2114 RAM·S- 8 FOR $69.95

....

....

..

....

..

..

..

..

WHY THE 2114 RAM CHIP?
" w e te a t lh e 211 4 w il l be 1M next mduSl,y sta nda,d
,. RAM Chip IIi~ e Ihe 2102 wasl Tn,. means once.
" aV81Ia b, l,ty. and qu a l'fy 01 ,11 a ll be 900<l ' Ne. t , Ih"
.. 2114 IS FU LL V STIITIC' We fee l tni. os In e O NLY
,. way to go on 1M $ -100 Bu.. ' We've. 1I hea ' " Ihe
,. HORROR slo,ies . t>oot some Dynamic Ram
.. Boa,d' ha. ,ng trouble w,ln DMiI a M FLOPPY
,. DISC DRIVES. Who needs these ki nds ot
.. problems? And linally. even among olM, 4K
.. Stalte RAM's the 21 14 slaMs out' 1'101 all 4t< stat ic
,. Rams ..'" " ' ''''' ed equall Some 01lhe othe r 41(' .
,. hav.. clockl'd Chip enable'ines and v" nous t im,ng
.. ",i ndows Ju.t . crlllc.1as OynamicAAM-•. Some
.. 01ou r compet i1or-s 16K boa'ds use these ·'1rici<y"
.. d",,'ce• . Bul not us' The 2114 I. lhe ONLY togic.t
,. choice fo ' a trouble· free , Slf.,ghtlor...... rd de.ign..

..

..

..

..

..

....

..

..

..

..

Ne"" REAL TIME
Comp uter Cloek Chip

N.S. MM5313.Fut u re.
BOTH 7 ",gment and
BCO o ut pun. 28 P in
DIP. $4.95 with Dele

·'T HE COLOSSUS"
FAIRCHILD SUPER JUMBO LED READOUT

A tufl 80 inch character The biggest readout we have
ever sold' Super efficient Compare at up to $2 95 each
trom others' YOUR CHOICE
FN D 843 Common Anode $ 49
FN D 850 Common c atnooe 1 ea

821 2 · 2.25

8255 . 6.95
211 1AL -4 - 2.25

2706 - 9.95

WESTERN DIGITAL UART
TR1 602A. PIN FOR PIN SUB FOR

AYS- l013 AND TM S6011.
FOR SER IAL 1/0

$299
EACH

SURPLUS SPECIAL

Z· BO " 19.95
Z·80A - 24 .95
BOBOA • 6.95
BOBOA-2 _ 8,95

COMPUTER PARTS

HATU~'S

• fooR JU"BO ~ ,t<C .. lED DIS Pl AVS
• 12 "" ~'AL " "E fOR..AT
• ,. "" A lA~" S 'G"'AL OUT.... '· '" O~""". OPE~ATI()N
• LED BR IGHT "'ES' CO",T"OL
• POWER " 'LU'" ,,,, o tCAt Ol'
• S LOE. ' ' '''OOZE "''ER'
• O' RECT LEO "" 'VE Il OW R" I
• CO " E, ....., TH f UlL OATil.

\1A~UFACTu~£R S ClOS£OU T'

COMPARE AT UP TO TWICE
O UR PRICE1

c.;;.,
\~

lAC ....R 5"'"

PERfOCt fO~ uSE
wtT>; A tl"EIlUEI MA1008D - SII.1I5

Z·80 PROGRAMMING MANUAL
By MOSTEK, or ZI LOG , The m ost detailed explanation
ever on the working of the Z-80 CPU C HIPS. At least
one tun page o n ea ch o f the 158 Z-80 instructions. A
MUST reference m anu al for any user of the Z-80. 300

ag es, Just off the press, 12.95

NATIONAL SEMICONDUCTOR
JUMBO CLOCK MODULE

..

..

..

USE...l EO' NOT A om
IUl-u V[A"OIO'

.. ....., •• , ,,",,'.. """'_ 0' "'" 14 HR R• .,
,. " "'" t . ..."'" 0' ,t". """"I< '"""",..

..

..

..

..

..
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..

..

....
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..

..



THE GODBOUT COMBINAliON SPECIAL:
1- MA1003 clock module
1- MA1003 matching case

NOW GET BOTH
FOR $19.95!

Our matching case has a simulated woodgrain front, mount-
• log bracket and hardware, and a blue filter that really brings out

the eeet in the MA1003 readouts. Best o f all, iI's
The MA1003 is a popu lar c lock mod ule thai features our compact . .. and even has pilot holes cre-ormec for 2 l ime-

brue-creen llourescenl readouts (won 't wa sh out in dayl ight , a setting switches and an opt ional display switch. Comes co m-
h ig hly accurate bui ll-in l imebase (exce llen t fo r mobil e/portable cret e wi th applicat ions data.
ope ration and battery bac kup appl icat ions), and reall y easy We can' t imagi ne why you'd want to pass up our combination
assembly ... add time selling switches , + 12V DC, and you' re special, but If you do, the clock Is available separate ly for $16.50
ready to go. So simple, it makes a great one evening project ; so each (3/$46), and so Is the case ($5.95).
inex pensi ve, you can afford to have accurate, electron ic t ime- It's about time so meone came up with a simple, inexpen sive,
keeping no t on ly in you r home but in your car, truck, o r van . easy to assemble c lock ... here it is.

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SN76477 COMPlEX SOUND ·12V 8A This kit has sold consi stently •
• since we introduced tt back in '73, •II GENERATOR FROM TI - • POWER and It's no wonder: hams and CBe" •• II use It tor powe, ;ng mobile trans- II

•• FROM US, ONLY $2.75! •• SUPPLY celverstn the home, techs uselt 10' ••a bench su pply, computer o wners
• We break the price barrier on another state- • ~ use it to power bunch es of floppy •
• of-the-art chip f rom n. This rc includes two • :"'IIaJl" discs , and a major hl-f chain even •
• wi de-range aud io osci llators , wh ite no ise • boug ht several of them for powering •
• so urce and f ilter , dig itally contro lled mixer, • auto tape players in their stores. •
• output ampli f ier contro ll ed by a multistage • Hand les 12A with 50 % dut y cycle, •
• envelope generator, cne-ebct for speci fi cally • and features c ro wbar overvcnece •
• t imed so unds, internal regu lator . . . and more. I protection , foldba c k c u rr en t .
• Parameters are programmed by either rests. l imiting , adjustable output 11-14V, •
• tors, capac itors, o r d igital logic depending on • custom wound heavy-duty trans- •
• the funct ion . One of our people has already • former, RF suppression, and stmpu- •
• designed drum evtnesizers . environmenta l • fied assembly (all parts except •
•• sound generators, complete instruments. and •• t ransformer, f ilter caps, and d iodes ••

•
random contro l voltage generators around th iS . $44.50 mount on ci rc ui t board). With com- •

•
remarkable part ... Wil t ' til you see what you • cret e assembly instructions. Does •

• can do with It! • not Include case. •

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
WANT A HAPPY COMPUTER? GIVE IT STATIC CompuKit" MEMORY!

Our Econoram'" lamily represents ecsr- .- S'Ot_ """" ... G_ _SIlWd
~" - esc

e flec tive, low pow er, highly reli able ECONORAM ,, ~ 8K X 8 static 5 ·100 2 MHz $139 $159 NIAmemory thlt retains lull compatibility and
is backe<\ w ith a 1 year limited warranty. ECONORAM IV "" 18K X 8 static 5 ·100 4 MHz $295 $329 $429
Avai lab le as unkit. (soc kets. bypass caps ECONORAM VI "" 12K X 8 stati c H8 2 MHz $200 NIA NIA
pre-so~ered in piece lor easy assembly),
....." ylt..IM, or qualified under th e C...• ECONORAM VII '" 24K X 8 stati c 5 ·100 4 MHz $445 $485 $605
l illed Sy.t.." Compon.nl ,CSCI program. ECONORAM X'" 32K X 8 static 5·1 00 4 MH z $599 $649 $789CSC boards are bumed-rn fo r 200 hours
and immediately replaced il failure occurs ECONORAM IX ~ 32K X B static DigGrp 4 MH z $649 NIA NIA
wlfhln 1 year 01 Invoice date. ECONORAM XI ,. 32K X 8 stati c sse 4 MHz NIA NIA $1050

o @)G3®
Th... ar. low power. high . peed parts. Sorry, price only good on order 0110 or mor• .

Oor!'l need l"-lu111211; 01 ourE~am VI? Then ... ·11MIl you t"- bere boIord. mounl in", br.ckl't. q . connec:tor,
and prlnl .-paralely. Popu lat. il ..ilh a f . ...upport IC. and th. popular. low COllI 2102 lype 1K RAM. 10 build your
m.."ory boIo'd up to the d. slrM CIIpaclty.

Inc ludes dip enunta, 250 ns chips for . 104Hz operation. and I year guaranlee. Upgrades .11; TRSM to 1611;.
populates Memory Expansion Module - our novice level instructions show you how. AI$O UfNlnd' m......ory in
Appl. and bldy Sore...... com pul ...S.

OTHER MEMORY PRODUCTS:

2101-L1 lK STATIC RAMS $0.99

TRS-80 CONVERSION
KIT $109 (3/$320)

" BARE BOARO" H8
MEMORY SPECIAL $35

FREE CATALOGUE: W. USM 10. dvertl • • our fr.. lIy... , but han $0 much . tu ff ... '.... promoled II to
• c.t.IOliIU• • It you 'r.Iookln",lor bargains, 11'11. Il lh. plec• . . . s d u. your n.m• • nd .dd'.... we·lllak.
CIII". of the rell . For 1$I ct. .. delivery .dd .,, in .lamp".

TEAMS: Orders under S15 add S1 hand ling. Cal res add tax. Prices good through cover month of
magazine. VIS... ' /Maslercharge' (S15 min) call our 2" hour answering service et ''(15) 562-0836.
Allow 5% shipping (more for power supply). excess relunded. COD OK with street address for UPS_
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ASSOCIATED RADIO 913-381-5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO. 1 Real Amateur Radio Store
!

Associated Wants to Trade
Call US

913-381-5900

TRADE BUY SELL
NEW AND RECONDITIONED EQUIPMENT.

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

* 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.
196
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URPLUS PHONE: (305) 887-8228
7294 N.W. 54 STREET

LECTRONICS
TWX : 810-848-6085

MIAMI . FLORIDA 33166

ORP,
WHOLESALE· RETAIL

~s"

PL 259's E. F. Johnson Desk Top Microphone IC SOCKETS
Camblan

QUALITY AMERICAN MADE Ceramic El ement/High Imp Gold Plated Wire Wrap10/$5.00 100/$35.00 $20 _00 ea te prn .35 ea 10/$3.00
50/$20.00 1000/$300.00 While They Last 16 pin .38ea 10/$3.30

RCA POWER MODULE TEXAS INSTRUMENT KEYBOARD
450-470 MHz l OW

Has 3 slide MODEM CABLEUHF Hybrid --$1.95 ea., - switches-28$20.00 ea . - - 50' cable contains
5 for - different keys-

~I' I ~ , -- , 13 # 22 qa. wire OB·25p with
$8.00 - keypads re-

..: i '~ ~
, 0 8·51 226'1 cover on one endEFJ Push-lo-Talk 10 for • movable byt· . I , $6.50 e a 10/$50.00Telephone Style Handsel $13.95 '1- removing 4

" . -
$7.00 ea. screws.

White Porcelain MINI TOGGLE SW EFJ CRYSTAL OVENS
Egg Insulator C& H

12 Vdc RELAY 6V/ 12V 75°
1'/2" x l" 50¢ ea SPOT

$5.00 ea.
3 for $1.25 $1.00ea 61$5,00 SPST 35 Amp Contacts

WI R E WO UN D Open Fra me
MOTOROLA SRF 574RECEIVER FRONT ENDS R ESI STOR S Rugged, great for mobile use

Made by EFJ house marked
.1 0 hm - 5 W $4.50 ea 5/$20.00 9W 175 MHz Amp .132-174 MHz .100hm-10W

$12.00 ea. @ 15¢ each $5.00 ea.

PANEL METERS CB SPECIAL MUFFIN FANS

2'/," x 2'/," also 2V," x 3" Brand new printed circuit board assembly. Used in all 3 Blades, 110 Vac, 4 3/ '" sq.

10·0·10dcAmps $4.00 ea
HyGain 40 channel CB transceivers. Fit s many other Removed from equipment -

0-20 do Volts }
manufacturers' units also. Squelch potlvolume controll Excellent condition - $4.95

25-0·25 dc Valls 2 for channel selector switch not included.

0·25 dc Valls $7.00 1· 9-7.50 ea. Board "New" Muffin Fans
10-49-6.50 ea. Dimensions

0·50 ac Valls 3 eteoes-ttn Vac, 4 '/'" sq .
50-99-6.00 ea. 16" x 6'1,"

-Shunt Hequjred- 100·up-5.50 ea $9.95

POLYFOAM COAX-50 OHM TRIMMER CAPS
CMOS 12 Vdc RELAY Equal to RG174 Small enough 10 fil

RCA CD 4012 AE SPST Open Frame $4.95/100 '
in your wal ch -

Dual 4 in Nand Gate 5 Amp contacts 3.5 10 20 pF
Low Loss6/$ 1.00 100/$10.00 Mfg·Magnecrafl 510 30 pF

50/$6.00 1000/$80.00 $1.50ea 4/$5.00 Polyfoam
$.75 ea., 2 for $1.25Coax Cable 5 for $3.00

D Celi Nicad CRYSTAL FILTERS CAPS
mfg. by G. E. 2.50 ea Coax Connectors 10.7 31Lead 2200 UF @ 16V
1.2 vails 3.5 amp hrs. UG·273/U BNC·F/UHF·M 2.50 Can Type Radial Leads

cal No. 41B004 AD08G5 UG-2551U BNC·M/UHF·F 3.00 $3.00 ea. .25 ea. 10/$2.00
UG·146A/U N·M/UHF·F 4.50

Computer Grades UG-83B/U N·F/UHF·M 4.50 CERAMIC IF FILTERS NEW BOXER FANS
23,200 uf @50Vdc 3.00 ea UG·175 RG·58 Adapt. .20 EFC L455 K 5 blades 11 0 VAC

3" diam x 41f:" high G. E. UG-176 RG-59 Adapt. .20 $3.50 ea. 4 '/, " sq.- $11.95

GOLD PLATED CARD EDGE CONNECTORS

Double Row/Solder Eyelet .156 22 pins/Double Row/Dipped Solder
Double Row/Wire Wrap .100 6 pins $1.10ea 10/$9.00 .156 $2.08ea 10/$17.00

25 pins $3.49 ea 10/$30.00
15pins $1.55ea 10/$12.50

30 pins $3.96 ea 10/$32,00 22 pins $2.08ea 10/$17.00
50 pins $5.43 ea 10/$45.00 22 pins/Double Row/Wire Wrap

43 pins $3.66ea 10/$30.00 .156 $2.44 ea 10/$19.00

All mllt",illl IJuII'IInt""d • 1/ fOf any reUOn you are not satisfied. all' products m9Y ee fe/umed "'ith in /Odays fO'1l fUll fefundl/ess shippinIJ), P/llua IIdd 13
TERMS: fo, Shipping and handlinlJ on all ofdefs. Addition91 5 % charg" 10' shipping IIny itam OVef 5 Ibs, COD's accepfed fOf Ofders totaling $50.00 Of mo'". All o,defs

shipped UPS unless othe,,,,ise specified. Flofida fesidents please aaa 4 '/0 sllies lu. Minimum ordef $15,00.
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GET YOUR

Published December Ise, 1978

RADIO AMATEUR

CAllBOOKS

$15.95
PLUS SHIPPING

UN ITED STATtS c...LUOOK

The U.S. Callbaok has over

350,000 W & K listi ngs. It lists

calls, license classes, names
and addresses plus the ma ny

valuable back-up c ha rts and

references you come to expect

from the caueooe.

-_..-

Respected wor ldwide as
the only complete authority
for radio amateur

QSL and QTH in formation .

_..--~

----- ._-_.._--._- .....- -._--- ._- -.::-_-..=--:.-.._ ........;;;;;;;;;;;.._ .l...;:. ,._- --._-­-._- --'-'- -._---­., ._---
t-.

-

PLUS SHIPPING

FOREIGN CALLBaOK

$14.95

See yo ur favorite electronics dealer
for the latest issue or order direct
from the publisher using handy order
form.

Payment in U.S. funds must
be senr direcdy to publisher
not through a bank.

...... h,~ SI>, p".;". h .., ,.,...~.-
U · S . CALLBOOK $15.95 $1 .75 $17.70

FOREIGN CALLBOOK $14.95 $1 .75 $1 6.70

Illinois re sid ents only odd 5% soles lox

Radio

Amateur

callbook.INc.

,,,,
:0
D

Na me' _

Addre n ' _ TOTAL _

92~ SHERWOOD DRIVE

LAXE BLUff, ILLINOI S 600«

City' _

State ,,, _

Dept. B
Signature' _
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BUILD A 6 DIGIT 500 MHz
FREQUENCY COUNTER

Aroetco can su pply 3 PC boards. Silk
screened fron t panel and complete instruc­
tions for only $12.50 & Shipp ing .

SOME PARTS USED IN COUNTER

BIG
0.5 LEOS

ONLY $49.95

ALDELCO KITS

1'01' 'ep<inl only send 50 cents lor hand lIng

COMPLETE LUN CH CO\JNTEA KIT $99.95
IncludH a 'ep<inl 01 S'. page conslruction a" ic le Irom
Dec. 1978 73 Moagazine

Faa lures

12 01' 2~ Hou. Ope<.hon on ""I!'Ier clOc~

b ch CIoc~ _'a'ely conlrol!ed

F'eeIe la,, ' u'. tOl' lune sel
E. sy assembly tOl' cloc~ a nd c" blnet

MODEl ALD S·W

DUAL DIGITAL 12/24 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CABINET

$12,35
,OJ,..
."" 0."
'",S>

10 25
U O,..
'"1095

12,XI
l&.XI,eo
"0

1035"'.,

14.50,,,
u,,,,

OJ

200 101Hz Toea
soc 101Hz T060
175 Mtil T0311
"lXl MHz T03ll
17S MHZ T060
175 MHZ T0 3lil
175 M Hz M T7 1
175 I.l HI MTn
115 MHz MT12
115 MH. T039
In; MH. MT12
115 MH. MH 2
115 MH. MT12
115 MHZ MH 2
115 MH. MT12
115 MHz )(106 PNP
115 MHZ )(106 PNP
l n; MH. )(106 PNP
115 MHz )( 106 PNP

2N2876 16W
2N3375 3.DW
2N35!'>3 2.5W
2N3866 ' .DW
2N3926 1.DW
2N«21 ' .DW
2N55lllI 3.OW
2N5S90 l OIN
2N5591 25W
2N5913 175W
2N6080 . DW
2N6081 l!iW
2N6082 25W
eeecea xm
2N6Ol'l<I ~
2N6Q9.l, .OW
2Nl109!'> 15W
2N6096 JI1'N
2N6091 4f1'N

RF DEVICES

11C90 Pre5Caler
1-4C92!> Mulhple.
F9J68 Dr ive< ~21

1 MH.XTAL
10 ,60 pI' lrim cap

see si . page conSlruchon aruc le in

Dec . 197873 Moagazine

1)====- '

•

,

AEC1158

'= 9
H.,d 10 lind 'eplacemenl 101'
VHF Mobile " M. ri... UN.

Successlully uHoll in Sl. ....
d..-d .nd OIner VHF Rog.
RlII«l 12 W.II. a l 200 MH.
12 5 VOlt. " ,th 53 08 Ga In.
He.1 Sin~ al ud 18132) i&Ol.,ed
1,,,,,,,laada Only $12 ,XI

AEC 1074 50Watl
@30 MHz $21. 15
AEC 1076 75Walt
@ 50 MHz $24.00
bo tn cues 500 4LFL

oVERVOLT 12
Crow Bar c irc u it protect s
Transceivers & Tape Decks from
runaway power supply voltage thaI
can zap expensive components. OV
12 causes fuse in Power Supply to
blow if voltage exceeds preset level
(apprOK. 16 10 18 volts). Rated at 25
Amperes. $ 7.95
Model OV5. Protects 5 Voll ci rcuits.
Triggers a17.5 Volts $8.95
Other units available a1 3.310 100 Trig­
ger Vol tages $10.95 ea

Buy your KDK 2016A I,om Alde lco a nd ....e ·1I pa y Sh ipping a nd insu ' ance io
Ihe 48 a lales ,

All the fea tures of Ihe 2015R and now with adjustable sine wave PL 60 Hz to
203 Hz. Adjustable low power position 1 Walt to 16 Watts.

FM2016A 144 to 149 MHz 1000 CHANNELS

ALARM CLOCK KIT
6 B,g 0,5 LEO O,sp lays • On Boa.d AC Tr"nsIOl'me< • 12
HOu. FOfma l .." n 24 Hour Ala,m • Snoo. e Fea'u'e • Elaps­
ed T,me< TU" e< lea,u,e ma~es Ih's Pot>u la, ,n Broadcasl
Stat,ons Ifs. na lu, ,,1 lo r cars. boa ts a nd ca mp<l', ..h"n
used .. ,t t> Opllon al cryst", tu"e base FIts our Sland,,'d
cabinel $2 1,95
CrySI,.ll ,me base ..hen purchase<l .. ,lh ClOC K $3 ,95

12 or 24 HOUR DIGITAL CLOCK KIT
Uses °5 D,sp lay LEO, 53U Cloc k Ch,p. F,ee.e 'ea l u,e for
acc ur..e set. HIs our slamla,d ca bIne t, DNLV $19,95

IIKDKINEWNEW!NEW!

Out o f staters save:
Ne w yo,kers musl pay sal" s t8 .

Blinky Flasher Kit $295
PC boa rd , 555,\ a ll pa,t s .... orkS on 9 voll s , Mouse ecuee-.
11,00

CRYSTAL TIME BASE KIT
Include! PC Board, C,ystal, a ll parts and insl,uc ·
t,ons $4,%

,OJ

ea U 95

CLOCK FILTERS
Blue . Red, Green . Ambe' o r Smoke

CLOCK CABINETS
Woodgra,n o r I>lac~ leatlle'

I

$39.95

FMMC 1

Dynamic

Tou ch

Tone Mic

SHOWN WITH OPTIO NAL ~ P·800 MICRO PROGRAMMER

Sorry nO Cha ' ge ca rd!

accepted 0 0 2016A

low, low Price

RlOgu laleo ACiPS
Model FMps·4R . . . $39 .95

$359

3Q Walls
$t2 ,XI ADJUSTABLE POWER SUPPLY KITS

50Watls 5- 1 5 VOlts~MA 5695
$18.10 t2·28VollI~ MA &95

THE VERY
POPULAR

TOPE
ACCUKEYER

KIT
• Sell CompletIng 001, ,\ Daslles • PrOVISIOn 'Of allac""",,,t 01 256 01' 512
e l. ml»c ()pera loon BIt Me mory 101' OX 01' Con,....t ..001<

. 5 '0111. 001 & Das" Me<no< les

Reov lse<l ",,"SIOn 01 t!'le Accu~ey... le.at UJeo tTl Ille ARRL HandbOOl< Has
mota lOgoe.1 IC Layout and ON Board s.oelor>e Oscllla,Of IncludeS PC
BoII.d . TTL ICs . 555 T,...... . IC Sockets. S....,IC ll. SpeaK"' . T,,.nSOIlOl'I,
capacIIOl's.nd ''''''SIOfS ReQulfes5VOC ONLY$19 95

ACCUKEYER MEMORY KIT
Stmple I().,cost Memory K" Uses 2 pfOll ,ammable 1101 Memory ch ljlS Pol)­
....,.. 2 canned messages 01 XI CIlaract....S eK" Adap '''ble to H,.ndDoo«
. nd otner Aecu~eye<s , Incluoes PC boilrd !same see as acc ukaye< boil,d f
and all jlilrts Re<! u"as 5 VOC.9VOC. $19 95

NEW!

NATIONAL A1188A
9 digit calculator
readout .89

T unab le 420 MHz
Fast Scan TV
Converte r

_., .-_ .
•. ......or- •

CRYSTAL SOCKETS
HOLDS 8 HC25U . $ 59
Slnole HC25U 29

Race.ve Fast SCeo Amateur TV 10 troe ~ 20 10 450 MH. B.no
.. ,," a ny TV "I LO* OO; se. hlg t> lIa,o 11 Amp * ,1" vara clor
tuned ".put and OU lpu ts Buitl .n AC Stlpply Comes ,n 1* 0 tone
... ,nu l ,\ be,,,,, cab,....t meaStl' ''''1I1 118" • 4 11-4 ' • ~ 1I8··

Faclory .."eo " ,th 2 yea, g uara nlee . $59 95

AEC1212
220 MHI

AE C 1451
50 MHI

DIGITAL
MULTIMETER &
THERMOMETER

3'1:0 Oig,I_5 .anges 0f'I n ct>
lunct.Of'I ACitlC 2 VOlts to
200 0 VOlta C Uff en l 2
Mic . o a m p a 10 2 Ampa
RIos,slanc:e 2000 O"ms 10 2
Me g o h m s . '"c ludes P C
BoIIrd. ICl1107 Ct>,p .nd all
parts On ly $49 95

RF TRANS iSTOR SPECIALS
2N5589 3 Wans
175M H. 1375

2N5!090 10Walls
In; MHI $5.50

Add 6~ .hlppi" ,. Add' 1. 0 0 (or o rders u"der '1 0. 0 0 . Out o( U.S.A. Gdd 1.5 '" .hippio, God <;"rti(ied <; hf'<:/r or m o n,, ) order in U.S. f u nd •.
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DIODES/ZENERS CMOS lINEARS, REGULATORS, etc.QTY. QTY.

lN914 'O<N lOrnA

i
4000 .15 QTV. QTY. Q TV•

LM380 18·14 Pin11 .19
lN4005 60lN lA 4001

~ :e; .es LM 323K '"'3"' LM324 1.25 LM709 8·14 Pin) .35
lN4007 iooo, lA

~
l M20 1 ." eM339 .ts LM711 .ee

lN4148 75, lOrnA 4004 3.95 LMJOI .45 78051340T51 .ss LM723 ..0
lN4733 5.h 1 W Zener .25 4006 .9 5

~!.F340K" i
~12 .se lM125 , .ec

lN753A 6.a 500 mW Zener .25 4007 .20 L TIS .ae LM739 '-';0

TN 758A UN .25 4008

:I
LM340T18 .ss LM74118-t41 .35,.
LM340T24

lN 759A 12, 4009 .ss LM747 1.10..
.~

LM3110 .75 LM340KI2 ,,2> LMl307 1.25
1N5243 13, .. .2 40 10 LM318 1.75 LM340KI5 ", LM1 458 ..,
1N5244B ' 4 , .. .25 40 11 .20 LM~~ .79 LM340K18 "s eM3900 .so
lN52458 15, .. .25 4012 20 LM320H15 .79 LM340K24 1.25 LM75451 ..,

40 13 4 LM320H24 .79 eM ' a NESS5 .es
SOCKETS/BRIDGES 4014 .75

ILM320K51 1.65 LM377 .., NES56

~on LM320K12 ,..,
~ ~

NES65

8-pin ",b .20 - .35 4015 .75 LM320K24 ,.OS NE566

14-pi n ",b .20 .40 401 6 .35 LM320TS ,.., 71lL15 , NE5 7 .ss- 401 7 .75 LM320T12 1.65 "'MOS t s
16- in b .20 - .40 401 8 .75 LM320T15 1.65
18-pin ",b .'5 - .95 401 9 .352O-pin ",b .35 - .95 4020 .85
22·pin ",b .35 - .95 402 1 .75 - TT L

24·pin ",b .35 .5 QTY . QTY. QTY. QTY ,- 4022 .75
28- in ",b .45 1.25 1400 " 1482 ." 74221 1.00 7US02 .30ww 4023 .20 7401 ." 7483 ." 74367 as 14LSll4 .30
40- in ",b .50 - 1.25 4024 .75 7402 ." 7485 ... 15108A .as 14tSOS ."Molex pins .01 To ·3 Sockets .25 4025 .20 7403 ." 7488 ." 7ff491 ... 7USOe as
2 Amp Bri 1DO-prv .95 4026 1.95 ,,~ tn "" 1.05 7ff492 se 74LS09 as
25 Amp Bridge 200-prv 1.50 4027 .35 7405 " 7490 .. 14HOO " 141510 .as

4028 .75
,... as 7491 .m 74HOI ." 14LSIl .as

TRANSISTORS. L EOS, etc. 7407 .. 7492 ... 14H()oI ." 74lS20 .30
QTV. 4029 1.15 1408 " 7U3 ." 74Hll5 .zc JUS2) ."'Nm2 t2N2222 Plastit; . 101 .1> 4030 .30 ,... is ,,~ ." 74H08 .as 74LS22 ."

~'A
.ts 4033 1.50 1410 ." 1495 ... 74H10 as 74lS32 ."2N lA ..., 1 7411 " lU5 ... 74Hll .as 14LS31 .ss

N PNP Plesl: ic Un.....ked 1C:: 4034 2.45
2N390< NPN (Plast ic Un....kedl 4035 .75 14 12 2. 74 100 US 74H15 ... 1H U I os

.10
2N30" NO'N .ee 4037 1.80

1413 zs 74101 zs 14H1O .as 74tS40 ..
2N30S' NPN 15~ .00 7414 ." 74121 ." 74H21 2. J4LSU "4040 .75
T1PI25 PNP Dar li on 1.95 14 18 2. 74122 .ss 74H22 ... 74LS51 .OS

LEO G..... Red , Clear y ..... .1> 4041 .69 1417 .. }. ,n .as 74H3O 2' 74U74 OS

D.LI." ~518" Hi h eo......nc>c'-1 .95 4 2 .65 '''' " 14 1 ~ ... 74H4O ." JUS]S .5O
MANn 7 CO ......node~

4043 .50 7426 ." 74126 .as 74HSO ." 74tSlti ...
MAN3610 7 COll'Hlnode 1. 4044 .65 JUJ " I41n ." 74H51 ." JUS90 .es
MAN82A ~c:o..-node(Yellow 1.25 1.25 ,,,. rs 74141 ... 14 H~ ." JUS9J ...
MAN7. 7 I!8ll oom-athode IRId) 1.50 4048 .95 1432 ." 14'!4 IS " HS) ." ' U SID1 "FND359 , COm-cllt hode IRed l 1.25

4049 .45 1431 .,. ' 4n l ... '4H§S .20 14lS123 1.20
1438 20 741S) .75 14H12 .,. JU SIS! IS

9000 SERI ES 40 50 .45 7440 20 14154-:95 14H7• ." IU S1S3 IS
QTV. QTV. 4052 .75 7441 1.15 ,.,S6 ." 14Hl0 1 ." lUS'S} ..

'30' .es .322 .., 4053 i 7441 .. 74157 .. 14Hl03 .55 7U$I60 .as
.309 as seot .20

4066 7443 .. 14 161 55 14H l06 .. ,.lSI64 1.20
9316 1.10 ' 00' ." 4069/74C04 744. 'S }' ,63 IS lnOD " '4LS l93 1.05.35

MI CRO'S, RA MS, CPU'S, E-PROMS 4071 .25 7445 .. 74164 .SO JHD2 .20 ' 4lS19S .ss
.30 1446 " 74165 1.10 74l0] .2S ,.LS2« 1.10

QTY. QTV. 4081
7447 ." 741S6 l.25 14lD4 20 lHS361 ...BT13 ,.eo 2107B-4 4.95 4082 .30 --

BT23 1. ... 21 14 s.so 7448 .SO 741 75 .80 "llD 20 74lS368 as
.". '00 2513 ~"

4507 .95 1450 .ze 14 116 .es '4lID .,. 14$00 .ie
erst 1.00 2208 10 .50 451 1 .95 1451 " 74180 .55 14130 ... 14502 .,.
74S188 '00 2716 OS. "'.00 451 2 1.10 7453 20 14181 2.25 IU., 1.95 '''''' .as
t .... 1.25 2116 ISvl

~~
4515 2.95 ,,~ 2S 14182 ." JUS I .. "'" ."".. 1.25 27S8 1Sv 4519 .85 ".. .. 741 90 1.25 lU 5S .. ,''OS "1702A ceo ,,<2 10.50 7410 .. 74191 1,2!> ,_un " '4508 "AM 9050 ' .00 41 16 11 .50 4522 1.1 0 1412 .. 141!12 ." lu n .. 14510 3S

=f:
61100 13.95 4526 .95 147J ." 14193 .IS 14LJ4 ... 14511 .as

~. 68 ... 7.95 4528 1.10 1414 .30 14 1!l4 .es 14J.-15 IS 1152'0 ."MM 5316 8080 T.'"
.

4529 .95 1475 ." 14 195 .. "'" 55 "'" zn
MM !>381 3.'" .212 ,,,

MC14409 14.50 1476 .. 14 196 .es 14U23 IS 14550 zn
MM sass 295 "" ' .95

'95 "" ,... MC1 4419 11
,... 55 14 191 ... 1U SOO ,. 7lS51 "~602B

P 414 ' .95 ""
,,, 4 , , 148 1 ." 14191 1.45 1U SO I .30 7456& "ZSOA " ... .m ~oo

7451. as
ZSO 17.50 ,2>' ~ ~. INTEGRATED CIRCUITS UNLIMITED 145 111 ..
ZOO PIO 10.50 8ZS3 raeo 145 114 ...
'02 1.45 .", a.eo 7889 Clairemont Mesa Blvd., San Diego . Californ ia 92111 '" ...

2102L 1.1 5 TMS 4044 9 .95 24 Hour Toll Free Phone 1-800-854-2211 145140 .55

(714) 278-4394 California Residents 1-800-542-6239 145151 .30
745153 .3S

CUSTOMER NAME
CABL E AD DRESS ICUSD U51S1 "745158 .30-

145194 1.05
S TREET A D DR ESS 14~~57 ~123) 1.05

8131 2.75

CI TY STATE '" SPECIAL DISCOUNTS

PHO N E
AE VI...

C HA RGE CARD" SA Me EXP. DATE

Tota l Order Deduct

C.O.D. WI LL CALL uO'S O'OST NE T 10th OF T HE MONTH "H $3~$99 10%

A LL ORDERS SHI PPED PREPA ID - NO MINIMUM - COD ORDERS ACCEPTED - A l l ORDERS SH IPPED SAM E DAY
$100·$30{} 15%
$301 ·$1000 20%OPEN ACCOUNTS INV ITED - California Residents add 6% Sa les Tax . PRICES SU8JECT TO CHANG E WIT HOUT NOTICE .

We accept American Express I Visa I BankAmericard I Master Charge



VARIABLE POWER SUPPLY KIT $11 95

.. .. .-_..- n l. _ ,-'__ • •. _ III"

A toO FOOl _ .oOS ..... _ CATA400
..1..... ~ T .- $I'''1IXIHOUl:'TOfl$ ..,n, e.oPAClTOftS. lTC. _ toO .. n _,

rc 01 fEr, WITH
55 & $10 ORDERS.'
DATA Sl-iHTS
WITH ... AIIlY ITEMS.

F&oUWl'M~~ ZIS!
MP.'02_H.II....... 3111
_11 MOSHT .. F Amp Sl.Th
lM3l!' 0I0o<I ,., O. Amp .90
lMne.... "010 .... ...11 . _~

IIIUi611 , _ "" IP -3lI
U1112U·:I7V .... 0 .. 3IlI'
U'1" C-Op_..oI. 1IlI'
l"'_ Ooooll" ooD" 1IlI'
~" __ D" &2
1OCA2II _ _ ' ''_ .10

'M'."'M'
~,

M'
M'
M'••
M'
M'

"

, ..30 _ """'"
'''9' ' 'OOV!1g.,.A """'"
'''000' 1iOV/1.o "d''''
1""~3OV1"" .
BR1!1OY,.., ...... " ..
2tl2222 _T_ _

2I02OO7' .... T_
2IOJ05Ii _ K_ l OA
2IO__~~100

210__ ......... #'00
~_.IT _

4It' ·SUPER SPECIALS: ~

"F.' "F__ '_'~.J-_TO·J E.DII_xT_ ...·1.. o.ro--__SI6 l._ 1IIl
1lCI1MU 0. T_..P • 1 , 0.2 .._._TO. suo
IlCIllnX o.T_..O .1 " w . _ no.- $1:.25
_. '... 0 _ ....n~ _ _ e.-."'"' 'U5

_ '_ I..............~- '."'10ltM _ .MUV....... .._ ... _ ....,. uo_.. ... _1_" -- •• _. u o_ -_, __ __ I.
...... ...01' •• _ _ I.
t_ 11' . ,_ U.
I _ ••, _ ..I... .... __ ""'M ............_.. '... ....... ..-.... ......... ......- ,.._ .. "" _ aa,_'••· vtl..... - B,_t.. "" _
•.-0 _ _ 01 1_", ,._. ...,... _.. .. _ 1Itl_" __ ..._. ,1Itl ...- ' .. M," ,."., IItl,_ ,1Itl ...... •••,.. "'",.. ....
,_ 'lltl ,.... " IItl .._ .- .
,_ 'lltl , . ..,. "" _". •• M_ "',," III!
,- lim ,."'.. ..... ...... .. II .. _ .. IIIl ,."" .....
,_ '''''' , ..... t/O, _, ,,_ .. .." ." ...
,_, ,", "'_ t/O, _ " lII'...... .. ","K. ..
,..'.. ,om "'........... _ "" , ,,,,.. ........ .R''''M' ...... ...- _'..... ..... >lOtI .. ,.III,..... .. "" - .. ,.".,. -- .,..." - _.... . ""- '"__ a_
,_ ...... _, _. ._ .. ""_ IIIl

,.... .. ......- ..- .. .... " . OIAO,..... ._ -- ,.,.... .......- _. ._ ..- '._ _ _ , 0_.. _ ..
- - _ _ ' .IIIV.tdl&C1__..... __ .._II.. __ .. _ .III- "'- ..- _.- ._- ,..._._ ._ IC". _to· .."_ ..- ....., - ... _,- ,..

_ .. • - II ...... , .III ._... ..1- ...· ...-- ...-... .... - - .. .- .._. .- ,_ ..-._ ..- - .._.... "r:-'..-. -- ..- _.-,. .- ._ .. . _ .. _ •• ,_. u. _ ,.III

_ .. - , ,, _ .- " ' .. __ Oil............ ,._, " _.. '-- ..

FREE

­..,...
•

M'......,.
•,.
,.---n.

,_ ... e..- ...... ._ ...... 0_... ,•.,
_ .__ 1,1'"
1 __._ ••
_ - .O'_._0- .O'.... "", - ...
'...._ " 11 0"..._ _ "'"..._to. T

,.."'_...,-
..... H ' ,. ..---..- ­_.......... -_..-..- -- - _-

....".....,..",.
~....­,.me.,.,.,
n.-,"'....u_------

MORE SpfCIALS: ...
"C....l".. t1~v. -... ~'AGE " EGULU OfI 1(:. v..., _ Or
",._ , __ 0.. " SV~ "" OP "-~ -.

""'00__ •• • DC UD-JDVI _ 2 ..._ ...~
..;.. Doa __... . , ""''' "-2!i

"COl. Outd 10' t.ow-_ "" ""''' ..u~
l.MlJO' , .. "u"_ ""'""_'or Of. • ...
~M21 11 FM IF_.._IIF _ ._.• '''_101. 0."
',"6211) HOI c.r.. 0_ UV 'lmA 0.'" 00·35 ' .00
lE,".R$--Spo<;tyVoI_U.U,0.2,$.I.U.U _ 01/1' .00

,. ' . '0. 12, 16. , • . , • • 1'O. n . 20, n ,co »II l' 'lIllI , ..... "LOll

_MONEY_BACK GUARANTEE
_ALL TESTED AND GUARANTEED

ADVA ElECTRO",CS
BOX 418 1 G8 , WOODSIDE. CA 94062
Tel (41 5) 328-1500

••-'M'
M'...,.
M'­M'
M,--

,M,
M '
M'...

SPECIALS-THIS MONTH ONLY,,­
,otlt....,.
10.",1

"

t .._o__ ''''0.-._"._,_.._,...,...
. .. ...... . _'"" l
_ ........ , -Ja ll!OI"._ o.-.__ 'n010.'."'''. ,_.... -....---..... ...,---.......,'"... __.n__ '..- _...,- --­..- -'- ,,.._­_ ,n _0'_'__ ._..-.n_,__- '....._,_ ..­'UI ._.n_o,_

TlSII _ _ .n _

Continuously Variable from 2V to over 1SV
Short-Circuit Proof
Typical Regulation of 0.1%
Electronic Current limiting at 300mA
Very low OutpUt Rippte
Fiberglass PC Board Mounts All Components
Assemble in about One Hour
Makes a Great Bench or Lab Power Supply
Includes All Componenu except case and Mete"

•••••••••

OTHER ADVA KITS:

' ,_ _,,, 'ou "",-'-"" - ---_....._-..._"*_.._......,..._-.._.. ....._ , __ .,:mIfTII._ __._._---...---_._-­...._-----_. .-_" _ . ... CA. ...... ... . _ .. _-*-,, ou "_"' U1--_...__...__."'"..---­...-------_..._-

--_ _----_ "' __.. -.. ... . '.11 ... . ' ...-...--

.- _ .".... _ ..... n O. " TO. on. _' IC'I.__-_..-.._- _._..._-_ _uo_._.. _""'.....
".0 T... _0 ........,,, _ _ _- __ ..-._ -._ .... ..._-
- _ _ , _ .. 'N __, " • •......_--- ....

NEW SPECIALS
lM318CN High Sp..d Op Amp 50Vllls mDIP $0.94 lN270 G,rmanium Diod l 80V 200mA 4/$1
lMJ18D HighSp..d Dp Amp 50V/lls DIP .90 lN82J Temg Comp Rlflrlnct
lM3J9N Quad Comparator Singll or Dual Supply .79 6.2V t 5% t .005%f C $0.60
lM380N·8 %WAudio Powlr Amplifilr 8·22V .90 lN914 Silicon Diodllo0V 10mA 251$1

NE567V TOIII Dlcodlr (Plll O.OIHz to 500kHz .99 1NJ044 100V Zener lW-Bltter than In DBJ .75

XR567CP Toni Dlcoder (Pll) 0.01Hz to 500 kHz .99 lNJ045 110V Ziner lW-8lttlr thin In D82/0CJ .75
lM72JCN Precision Voltage Rlgulltor 2·37V DIP 3/$1 lNJ071 200V 100mA Switch ing Diodl 40n5 .30
lM747CN DUll 741 ComplnUltld Op Amp 21$1 2N2915 NPH Dual Tnnsistor JmV Mitch pl OD $1.95

SAD1024 DUll 512 Stage (1024) Audio DillYline 2N3819M N·Chlnnel RF FET 100MHzAmp .35
" Bucket Brigadl" Appl. Oltl included $18.95 2N4020 PHP Dual Tunsistor 5mV Mitch p250 5.00

XR2206CP Function GlnerltOr with Ipplic:. dl tl 4.40 2N4445 N·Channel FET 50 Switch J.50

XR2242CP long,Rlngl Precision Timlt llS to days 1.50 2N5J94E Ultrl·low Noise J·FET Audio Amp $1.25
1 YEAR TIMER Kit·2 XR2242'und AppHc. Hote 3.00 2N5912 Dual J-FET RF Dif Amp to 800M Hz 2.90

lM2901N QUid Comparator -t5V or 2 to 36VD C $1.20 2N6028 Programmabll Un ijunction Transistor .45

CAJ018A 4·Trlnsistor AUly/Dlrl ington ... 2N6449 300 Volt H·Chnnll J·FET AmplSw 2.00

CAJ028A RF /IF Amplifier DC to 120MHz 1.25 CP640 Broadband FET RF Amp 140dB
RC4558 DUl l High Gain Dp Amp mDIP 3/$1 Dyn Range $4.50

SPACER Kit · 4 II of 5 morted sill sp'Clrs $1.00 EJ04 N·Channll RF FET J.8d8 NF @400MHz .50
MPSA 12 NPN Darlillgton Transistor jl20,OoO .75

t15 VOLT Rlgullt,d Power Supply Kit·hsy assembly. TIS88 N·Challn,1 FET 400MHz RF Amp .60
5mV regulation, 100mA. fully protlcted .

RESISTO R Kit-150 pes %W, 20 most common values,Includ es all components and hardware.
no PCB or cne-Add $1.50 for shippillg $13.95 individually plK:kJ,'d, 5 to 20 pes IIch • $4.95

PC BOARD Mounting Kit-8 II splur, screw. nut
end wWi.r-J2 pes totll . $1.00

SEND FOR ADVA'S NEW 1979 CATALOG
NEARLY 1000 SEMICONDUCTORS. KITS. CAPACITORS. ETC.-SEND 25¢ STAMP,

~ ....
ELECTRONICS

BOX 4181 GB

WOODSIDE. CA 94062

Tel.(415) 328-1500
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Microcomputer
Interfacing ---'

from page 14

the computer Is only dedicated
to the loop for a short period.
For other types of converters,
the conversion time may take
much longer, perhaps millisec­
onds or even hundreds of milli­
seconds for a digital multi­
meter. In such a case, the
microcomputer would spend

considerable time waiting for
t he ADC to "flag" the 8080, In­
dicating that t he conversion
was complete.

An ertemauvegpprcecn is to
use the DONE/BUSY flag as an
interrupt Input to the 8080.
After Initiating a conversion by
outputting a STAAT pulse, the
microcomputer goes to some

other software task while the
convers ion is proceeding .
When the conversion is com­
plete, the ADC interrupts the
computer and points it to the
ADC's service software, which,
in this case, is located at 000
070. A software example is pro­
vided in Table 2.2 In this exam­
ple, the ADC subroutine Is used
only to start th e conversion pro­
cess. The subroutine at 000 070
is called by the Interrupt with
the aid 01 a jammed RSH in,
struction byte. The ADC inter­
rupts the 8080 only when it has
finished a conversion. The soft­
ware starting at 000 070 inputs
the ten bits of data and stores

them in a data file. Interrupts
should be used with caution.

R.l, ,.nces
I . Analog·Digital (;{)nversion Hand­
COOk, Analog Devices , rnc., Norwood,
Massachusetts 02062. ccciee may be
sti ll available for $3.95.
2. The assembly·language format
shown Is that 0 1 the resident
editor/assembler developed by
Tychon, rnc. , lor 8080 sys tems.

•

VE3TEN

On December 29, 1978, on a
frequency of 28.172, station
VE3TEN did aRM this frequen­
cy from 1600 GMT to 1715 GMT.
It la id down a carrier and every
15 seconds or so IDed as
VE3TEN. Look this one up in the
Callbook. It belongs to t he
Canadian branch of the ARRL.
What gives t hem special li ­
cense to QRM the band? I feel
this was in bad taste and I
would like to have 73 find out
just what they had on their
minds. I called the AAAL in Con­
necticut and got a real pleasant
runaround. They sure did make
an impression on future hams.

Name submitted but
withheld by request

Because you live In a democ­
racy, you know better than I that
everybody 's vo te Is equal.
Otherwise, why not give Mr.
Rockefel ler or Mr. Kennedy
more votes than Mr. Joe Smith
in a US election?

Sorry for the bad EngliSh, but
I am from an underdeveloped
country that does not speak
your language.

Jose Ribeiro Pena Neto
PY4VTUf2

Sao Paulo, Brazil

I would be very grateful il
someone could send or loan me
a serv ice manual, schematic, or
any other info regarding signal
generator PP-13221URM-25 F.

R. D. Gupta VU200
Anant Bhawan AB Road

Guna 473001
India

ing these would be greatly ap­
preciated.

Dr, G. Puggionl
Via Salvo D'Acqulsto No. 12/7

16035 Rapallo (Genova)
Italy

11...--__1

THE RIGHT TO RULE'---__I
I read K7UL's letter In t he

September issue of 73. I am
really disappointed with his and
apparently your opinion about
the USA and other countries in
the ITU.

Indeed, the US is a ttrst-rate
power (economic, military, etc.),
but this does not give it the right
to rule the world.

Ham Help

, am searching for the follow­
ing back Issues of 73: January
'61- Aprll '61, November '61,
January '65, January '66, June
'66, July '66. Any help in obtain-

I would like to make some
contacts on the Novice bands. I
just got out of the hospital and
live alone, and making Novice
contacts would be a godsend
to me. I am 86 years old. Thank
you.

Glenn N. Crawford WB'SLV
207 5th Ave. N.

Humboldt IA 50548

available.
Each of the two models in·

eludes a built-In ac power sup­
ply for 50- or 6O- Hz 115- or
230-volt coeretlcn. In addition,
either may be operated from a
12-volt dc power source. Op­
tional features Include VOX,
squelch, and a noise blanker.

For operation with a variety of
antennas, a companion anten­
na coupler, the HF-280, enables
use of antennas ranging from a
short whip to random·length
"longwlres." It is not stated
whether this match ing device
tunes automatically or must be
manually retuned for major fre­
quency changes.

It is not known whether Col­
lins has any plans for pulling
similar equipment on the ama­
teur radio market.

Cart Drumellar W5JJ
Wart Acres OK
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callsign for the sixth call area
(K6UUV was open) and received
KA6CGF instead. My ticket has
my home QTH on it, but the
envelope was addressed to my
mili tary address aboard ship.
So what do I do-sign portable
in Japan or In the States? Head
for the CPO club and put away a
few 807s or take up knitting if)
my spare time? Can I legally
operate in JA·land or what? As
you see, once again Uncle has
put me between a rock and a
hard place.

I enjoy your til ts with the
ARRL; sometimes try ing to get
th e point across to them Is like
trying to get the attention 01 a
Missouri mule-it takes a few
raps with a verbal 2x4, but even­
tually you get Its attention.

Bill Fulling KA~GF
FPO San Francisco CA

Although Collins continues
to offer only their vacuum-tube
line of trans mitters, receivers,
and transceivers on the arna­
teur radio market, they have m­
troduced a solid-state line lor
commercial use.Two of the new
transceivers, the HF-281 and
the HF-2B2. have an output of
125 Walts. For commercial use,
they are channelized but can be
adjusted to any frequency be­
tween 1.6 MHz and 30.0 MHz In
1QO-Hz increments. A "clarifier"
control permits excursions 150
Hz above or below th e estab­
lished frequency.

With the HF-281 , the user
may select among six preset
channels. The HF-282 offers 20
channels as well as a pl~g,ln

PROM IC to permit additional
2O-channel ranges to be readily

1'---__1
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thing couldn't be that dead after
taking only ten pictures. So,
anyway, I put it on a YOM and
discovered th at it Is a litt le bet­
ter than six volts.

I temporarily put a 12-volt
l ight bulb on the contacts and
was surprised to find that it lit
up quite brightly.

The next thing I did was put a
motor on it that came from an
HO electric train, and it ran
quite well.

It seems to me that if some­
one were to lower the voltage a
bit and use it to power things
l ike LEOs, it would last quite a
while. I had no way of telling
how long it would have lasted
with this continued use. I'll try
that next.

However, it says on the film
pack not to take the thing apart,
but to throw it away.

If one were careful, you could
put it to some use, after, of
course, taking ten pictures with
your Polaroid.

I wish you would try one out
on something and let me know
how It worked or If it is a good
idea.

Jerry Smith WA2QEL
Port Crane NY

frompageB

My main comment Is about
the letter In the September
issue 01 73 by KA2RF. I held the
callslgn WA2UUV lor about sev­
enteen years. I moved to Cali­
fornia and received orders to
the USS Midway CV-41 home­
ported in vokcsuka. Japan.
Meanwhile, tiring of having to
sign portable after my callsign, I
applied for a counterpart

1 1
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_NOVICE STUDY GUIDE- SG7357- Here is a completely new study
guide and reference book tor the potential ham. This is not a ques­
tion/answer memorization course. Elec tron ic and radio fundamentals are
presented and explained in an easy-Ie-understand fashion, preparing the
beginner for the Novice exam. Includes the latest FCC amateur requla­
lions, as well as application forms. Easily the best path in to the excIting
world of ham radio! $4.95.'

• GENERAL CLASS STUDY GUIDE- SG7358- A complete theory course
for the prospective General or Techn ician. This reference explains tran­
sistor, ampli fier, and genera l radio theory, while preparing the Novice for
the " big" t icket. Alter gett ing your t icket, you 'll use this 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.·

eADVANCED CLASS STUDY GUIDE- SG1081-Aeady to upgrade your license? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techn iques are covered in
detail in this eaey-tc-tcncw study gu ide. Specia l modes and techniques, such as Any, are also treated. An engineering degree is
not necessary to master Advanced theory-try th is book belore visiting the examiner's office ! $5.95.·

• EXTRA CLASS LICENSE STUDY aUIDE- SG1080-Before going lor your 1 x 2 call, it pays 10 be a master of the Extra class
electronic theory. This study guide is the logica l extension 01 the 73 theory course. All the theory necessary to pass the exam is
presented. Antennas, transmission lines, swr are discussed, as well as noise, propagation , and specialized communication
techniques. Th is book is not a c lassroom lec ture or memoriza tion guide, but rather a logical presentation of the material that must
be unders tood before attempting the Extra exam . Save you rsel f a return trip to the FCC and try the 73 method first! 55.95.·

(1)N
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• NOVICE THEORY TAPES- CT7300- Startl ing Learning Breakthrough. You 'l l be astounded at how
really simple the theory is when you hear it explained on these tapes. Three tapes of theory and one of
questions and answers from the latest Nov ice exams give you the edge you need to breeze through
your exam. 73 is interested in helping get more amateurs, so we're giving you the complete set o f ou r
tapes for the incredibly low pr ice of ONLY $15.95.·
Scientists have proven that you learn faster by listening than by read ing because you can playa
cassette tape over and over in your spare l ime-even while you're driving ! You get more and more info
each time you hear it.
You can't progress without solid fundamentals. These four hour-tone tapes give you all t he basics
you' ll need to pass the Novice exam easily. You ' ll have an understa ndi ng of the basics which will be
Invaluable to you for the rest o f you r li fe! Can you afford to take your Novice exam wi thout first usten­
ing to these tapes? Set of 4-$15.95.·

<..-L. • • •

73 CODE SYSTEM TAPES

SSTV
• SLOW SCAN TELEVISION
TAP E- CT7350- Prize-winning
programs from the 73 SSTV
contest. Excel lent for Demo !
$5.95.•

(1J~"
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code. MK11el thotolhCi.1 FCC st.nd.ro(no
Olher t ape w. ·.. hHl'd uses tt>ese . t. n­
d.ords• .a m.ny people I lunk tM code
""""'" tlwy ere lJUddenl)'-under pr_...
- 10lCed wilh c,..,.acten sent 151 13 wpm
and .paeed IOf 5 wpml. Th is t.pe is ncK
memoriubl. , ","Iik. I t>e Lllny 5 wpm t. pa,
Since tt>e code group. are ....ti' e1y r.ndom
cha,acI........1 In g.oops 01I i...

"COURAGEOUS"
20 + WPM -CT7320-Coda i' what oet'
)'OU """"" you go lor t t>e u lta class Ii­
oense. It is SO embarrauing to panic: out
Just because )'OU didn't DteCJAfe yoursell
wil h t his tape. Though thl. Is only one
word l asl er, tM code toopa are SO d, II..
CUll tnat YOU' ll almo.t all asleep c:opying
I t>e FCC stull by eomparillQf'l. UseB repQfj
lhal tlwy can't beli.",. how easy 20 per
realty Is wilh Ihis l antutie one hour tape.

"OUTRAGEOUS"
25 + WPM - CT7325_ This i, Ihe tape for
thai sm all llroup o! ove,achlevl ng hams
whOwouldn t be contentto . Imply satisfy
l he code reQui,emen\s 01 lhe utra Class
license. II's Ihe 10ughe.I lape we've got
and we keep a perm.nent l i le 01 hams who
have masteoed it. LeI u. know wilen you ·re
up to.peed and ws'n InKribe \'QUr name
In 73·s CW ··Hall 01 Fame: ·"BACK BREAKER"

13 + WPM _ C T73 13_ Co de g roup,
again. al a brl.k 13 per so)'OU w,ll be at
ease wt>en you til down in lronl 01 t....
steety..eyed govwnmenl inspec:tOf and ....
starts Hftding)'OU plain lanOU89' ,t onl)'
13 per. YOU need thi. e. lfa malO,n 10 0Wlf·
oome t.... panic: wh ich is univerHl In tt>e
tesl situallon• . When )'OU'vs Spenl )'OUI
money and tlma 10 l aks the lesl . )'OU'II
lhank l\ea>Ien a rou had tllis back·breaking
lape.

"THE CANADIAN"
10 + WPM _ CT1310_ 73 hasn·t !orgOtlen
the Canad ian hams- our 10 WPM tape
prepares you 10 breeze through your ccun­
Iry·S licensing a.ams, Like Ihe othe, code
groups, the lape is not memorizable an<l,
once mastered. provides a ma,g in 01 ule·
l y in the act ual Ie. , situation.

"GENESIS"
5 WPM _ CT13O!i_ Th is is lhe beg innIng
l ape for peop le who do nol know lhe code
at en It takes t hem throu gh lhe 2f!lell"'.,
10 number. and mtcesury PUnct uation.
c:omplet e wllh Plactlce every lJIep 01 l hot
way u'ing lhe newest blitz l eadling tech·
nique.. It i. al~t mlf' CUIout! fn one
hour many people-Including kids 01 I....
-are abletomasler lt>ecode."""_01
learning gi,," eon lidence to beginners
Moo mlghl o therwise drop out .

"THE STICKLER"
1+ WPM _ CT73C16_ ThiS i. 1M prediCe
lape lor the Novice and Technic ian II·
c:enMll. It i. made UP of one solid l'Ioul 01

Any Four Tepee For '15.851·
14.95 E.chl·

,-.1-.
•-flfr, '''2'~~I*. ;r~ ·· 1

Use the order card in the back of this magazine or itemize you r order on a separa te piece of paper and mail to:
73 Radi o Bookshop • Peterborough NH 03458. 8e sure to Include check or detailed credit card information .

"Add $l .OQ handling charge. Note: Prices subject to change on books not published by 73 Magazine.
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FOR CUSTOMER SERVICE CALL 603-924-6132
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eRF AND DIGITAL T EST eQUI PM ENT YO U CA N
BUllD - BK1044- Rf burst, function , square wave generators,
variable leng th pulse generat ors-l 00 kHz marker, i-t and rl sweep
generato rs, audio osc. allrl signal injector, 146 MHz synthesizer,
dig ital reado uts fo r cou nters , several counters, c resce te r.
microwave meter, etc. 252 pages. $5.95.'

eVOl. I COMPONENT TESTERS- l B7359- ... how 10 build
transistor testers (8), diode testers (3), Ie testers (3), voltmeters
and VTVMs (9), ohmmeters (8 d ifferent kinds), inductance (3),
capacity (9), 0 measurement, crystal checking (6), temperature (2).
aural meters for the blind (3)and al l sorts o f miscellaneous eete on
meters ... using them, making them more versatile, making stan­
dards. Invaluable book. $4.95.'
_VOL II AUD IO FREQUENCY TESTERS - LB7360- ... jam
packed wit h all kinds of audio frequency test equipment. If you' re
into SSB, Rny, SSTV, etc., th is book Is a must for you ... a good
book lor hf-f add ict s and experimenters, too ! $4.95. '
_Val. III RADIO FREOUENCY TESTERS- l B7361 - Radio t re­

quency waves, the common denominator of Amateur Radio. Such
items as SWA, antenna impedance, li ne impedance, rf output and
field strength; detailed instruc tions on testing these items in­
eludes sect ions on s ignal generators, crystal calibrators, grid dip
oscillators, noise generators, dummy loads and much more.
$4.95. •

_V a l. IV IC T EST EQU IPMENT - l B 736 2 - B ec o m e a
troubleshooting wizard. All you need to know about pulse, audio
and sync generators, f requency coun ters, dig ital component
testers, logic probes and more! Plus a cumulative index for a ll four
vol umes o f the 73 Test Equ ipm ent Library. $4.95. '

~.

_ NEW REPEATER ATlAS OF THE EN­
TIRE WORlD - BK7345- 15O% as big as
any list ever ava ilable- nearly 900 more
repeaters listed. New improved m aps
show t he locations by freq uency o f every
repeater in the States. Only $1.95.'
_OSl CARDS- 73 turns out a fantastic
series o f QSl cards at abo ut hal f t he cos t
of having them done elsewhere because
they are run as a tm-rn between pr inting
books and other items in the 73 Print Shop.
250 Style W-QW0250-for $8.95 ' ; 500
Sty le W-QW0500- for $13.95 '; 250 Style
X-QX025O- for $8.95 · ; 500 St yle X­
QX05OO-for $1 3.95 ' ; 250 Style Y-QY025O
-for $8.95'; 500 Style Y- OY0500-for
$13.95. •
_ 73 MAGAZINE BINDERS-Preserve and
pro tect your collection for your l if etime!
There's no excu se lor lost is sues when you
have these hand some red binders with
gold le tt ering. Order 1- BN100 1-for
$6.50 ' ; 2 or more-BN1002-for $6.00
eac h.' (Please speci fy 1978 or 1979
b inders)

•

-- W2NSD/l
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- Sty le Y

Style W -,...-
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_ BACK ISSUES- Complete your ccnec­
t ion - many are prime collectibles now,
cl assics in the field! A full collection Is an
invaluable compendium of radio and elec­
t ronics knowledge! $2.00 each ', or 5 for
$5.00. •
_LIBRARY SHelF BOXES - These sturdy
whit e, co rrugated, dtrt -res tstant boxes
each hold a lu l l year ot 73 or Kilobaud.
With your order, request self-stic king
labe ls for any o f the foll owing: 73, tcno­
baud, CO, QST, Ham Radio, Personal Com­
puting, Radio Electronics, Interface Age,
and Byte. Order 1-BX1000-for $2.00' ;
order 2-7- BX1001-for $1.50 each ' ; order
8 or more-BX1002-lor $1.25 each' .

Use the order card in the back of this magazine or itemize your order on a separate pi ece of paper and mail to :
73 Radio Bookshop _ Peterborough NH 03458. Be sure to include check or detailed credi t card inform ation.

• Add $1.00 hand l ing charge. Note: Prices subject to change on books not published by 73 MagaZine.

.--=:;;-.....::~\TItE WELL-EQUippEd ItAM sItAck= =
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eTHE CHALLENGE OF 160- BK7309 - is the newest book in the
73 technical l ibrary, dedicated to 160 meter operating. S! Dunn oro­
vices all necessary Information to gel started on this unique band.
The all-Importan t antenna and ground systems are described in
detail. The int roduct ion contains interesting photos of Slew
Perry's (the King 01 160) shack. This reference is a must for new
and experienced "Top Band" operators. Price: $4.95.·

ele Op·AMP COOKBOOK - BK1028- by Waller G. Jung. Covers
nol only the basic theory of the rc co amp in great detail, but also
includes over 250 practical circuit applications, liberally il­
lustrated. 592 pages, 5'11 x 8'11 , softbound. $12.95.'

• BEH IND THE DIAL - BK7307- By Bob Grove. Get more fun oul
01 shortwave listen ing with th is interesti ng guide to receivers,
antennas, frequencies and interference. $4.95.'

~-,-----
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_INTRODUCTION TO RTTY- BK7380- A beginner's guide to
-aototeretvoe including teletypewriter fundamentals, signals,
distortion and RnY art. You can be a RTTY artist! A 73 publica­
tion. $2.00.'

_THE NEW RTTY HANOBOOK- BK7347-is a new edition and
the only up-to-date RTTY book available. The state of the art has
been changing radically and has made all previous Rny books ob­
solete. It has the latest ci rcuits, great for the newcomer and expert
alike. $5.95.'

_ PROPAGATION WIZARD'S HANDBOOK-BK7302-by J. H.
Nelson. When sunspots ridd led the worldwide communications
networks of the 1940's, John Henry Nelson looked to the planets
for an answer. The resu lt was a theory of propagation forecasting
based upon interplanetary 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. '

_ SSB .. _THE MISUNDERSTOOD MODE- BK7351- by James B.
Wilson. Single Sideband Transmission ... thousands of us use it
every day, yet it remains one of the least understood facets of
amateur radio. J. B. Wilson presents several methods of sideband
generation, amply Illustrated with charts and schemallcs, which
will enabl e the ambitious reader to construct his own sideband
generator. A mu st lor the tectmtceuv- eertc us ham. $5.50. '

e SSTV HANDBOOK- BK7354(hardcOver), BK7355(soft cover)­
This excellent book tells au about it, from its history and basics to
the present state-ot.the-art techniques. Contains chapters on cir­
cuits, monitors, cameras, color SSTV, test equipment and much
more. Hardbound $7.00, softbound $5.00.'

_WEATHER SATELLITE HANDBOOK- BK7370- Simp le equip­
ment and methods for gelling good pictures from the weather
satellite. Antennas, receivers. monitors, facsimile you can build .
tracking, automatic control (you don't even have to be home). Dr.
Taggart WB8DOT.$4.95."
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e73 DIPOLE AND LONG ·WIRE ANTENNAS-BK1 01 6- by Ed·
ward M. Noll W3FOJ. This is the first collection of virtually every
type of wire antenna used by amateurs. Inc ludes d imensions, con­
f igurations, and detai led construction da ta for 73 different anten­
na types. Appendices desc ribe the const ruction of noise brid ges,
line t uners, and data on measuring resonant frequency, velocity
factor, and swr. $5.50. '
_73 VERTICAL, BEAM AND TRIANGLE ANTENNAS - BK1 069­
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 of noise bridges and antenna
line tuners , as well as methods for measuring resonant frequency,
velocity factor , and standing-wave ratios. 160 pages. $5.50. '
_VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Anten­
na Handbook details the theory, design and construction of nun­
orece of different VH F and UHF antennas ... A practical book
written for the average amateur who lakes joy in building , not full
of complex formulas for the design engineer. Packed with
fabulous antenna projects you can build. $4.95. "

Use the order card in the back 01 t his magazine or itemize you r order on a separate piece of paper and mail to:
73 Radio aooksboo _ Peterborough NH 03458. Be sure to inc lude check or detailed credit card information.

" Add $1.00 handling charge. Note: Prices subject to ch ange on books not published by 73 Magazine,



• SSB • . • TH E MISUNDERSTOOD MODE
-BK7351-by James B. Wilson. Sing le
Sideband Transmiss ion ... thousand s o f
us use it every day, yet , it rema ins one o f
the least understood facets o f amateur
rad io. J . B. Wilson present s several
methods of sideband generat ion , amp ly u­
lustrated with charts and schema tics,
which will enable the ambit ious reader to
const ruct his o wn sideband generator. A
must for the tectmtcauv-sertcus ham.
$S.SO.•

• PROPAGATION WIZARD'S HANDBOOK
-BK7302-by J. H. Ne lson . When sun­
spots riddled the worldwide commumce­
tions networks of the 1940's, John Henry
Nelson look ed to the planet s for an
answer. The result was a theory o f propa­
gat ion forecasting based upon Interptan­
eterv alignment that made the author the
most rel iable forecaster in America today.
The book provides an enlightened look at
com municat ions past , present , and future,
as well as teach ing the art of propaga tion
forecast ing . 6.9S. · .- -----~-

.-

e A GUIDE TO HAM RADIO - BK7321- by
larry xa naoer WB2NEl. What's Amateur
Rad io all about? You can lea rn the ba sics
o f this fa sc inating hobby with this e..·
ceuent beg inner's guide. It answer s the
most frequently asked questions in an
easy·going manner, and it shows the best
way to go about gett ing an FCC license , A
Gu ide to Ham Radio is an ideal rn troouc­
t ton 10 a hobby enjoyed by people aro und
th e wor ld . $4.9S. ·

eVOLUME IV-Ie TEST EQUIPMEN T­
LB7362 - il' s easy and fun to buil d you r
o wn test equipment w ith ICs! Here in th is
fourth vol ume of the 73 TEST EQUIPMENT
LIBRAR Y are 42 home construc tion pro].
ect s for build ing test equipment to work
wit h you r ham station and in servicing
d ig ital equ ipment. Counters , sca lers, fre·
quenc y s tand ards , synthesizers , log ic
probes .. . JUST ABOUT EVERYTHING
yOU need and can bu ild with ICs. $4.9S·

Use the order card in the back of th is ma gazine or itemize yo ur order on a separate piece o f paper and mail 10:
73 Rad io aooxsnop e Peterborough NH 03458. Be sure to inc lude check or detailed c redit card informat ion .

• Add $1.00 handl ing charge. Note: Prices subjec t to change on books not published by 73 Magazine.
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Now for the f irst time you can carry a line o f programs wh ich will allow m icrocomputers todo all those things the indust ry
has been promising. A flood o f programs is being read ied in the Kilobaud/Microcomputlng lab by 16 people wh o work
night and day to provide the best software availa ble anywhere , The aim of Instant So ftwa re is to cover EVERY phase o f
microcomputing inc luding games, business , home, teaching, diagnostics, ut ilities, etc .

II
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There are over 40 programs avail able on 28 different cassettes with 10 more ready for release in next month's issue ...
you'll want to keep an eye out for new re leases every month in t he Instant Software Library.

TO ORDER INSTANT SOFTWARE
Refer to pages 96 & 97 in this Issue for deta ils of prog ram s now avai lable f ro m Instant So ft wa re. A reta il outlet l is t ing Is
provid ed if you wish to purchase Instant Soft wa re locally, or use the postage pa id o rder form on the last page. Please be
sure to inc lude cata log number and descri pt ion. Make checks payable to Ki lobaudlMicrocomputing or use your c red it
card .

To ord~r d;r~ct ca ll ' oli lree 1·800-258·5473 please have your credit card handy and mention D~pf. K3 or use your order form on R~ader

Service pBg~ at back 01 magazine.



22,650
pages.

That's the size of the world's
most comprehensive guide to
the subject of ham radio:

18 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

'08

•magazme
\.../ PETERBOROUGH NH 03458 53
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A :::: Next higher frequency may also be useful
8 _ Difficult circuit this period
F _ Fair
G - Good
P - Poor

SF _ Chance of solar flares
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Q Q Q~

1 2 3
P/SF F/SF F

4 5 6 7 8 9 10
F G G G G/SF P P

11 12 13 14 15 16 17
G G F/SF F F G G

18 19 20 21 22 23 24
G G/SF F/SF F F G G

25 26 27 28 29 30 31
G G G G G G G

Zip _

o Payment enclosed
(1 extra BONUS issue)

o Bill me later

print NE Waddress here:

If you have no label handy, print OLD address here.

S HARD COPT STORAGE A PROBLEM?

Let us know 8 weeks in advance so that you won't
miss a single issue of 73 Maxazine.
Attach old label where indicated and print new ad­
dress in space provided . Also include your mailing
label whenever you write concerning your subscrtp­
tlon. II helps us serve you promptly . Write to:

f@~~o~o~~!"~~~
o Address change only
o Extend subscript ion
o Enter new subscript ion
0 1 year $18.00

~

~ Name Call _

73, as thick as it is , is more like a floppy when it comes
to stand ing on the bookshelf. Try the 73 Library Shelf
Boxes, .. . sturdy corrugated white dirt resistant card­
board boxes which will keep them from flopping around .
We have self-sl icking labels lor the boxes, too, not only
for 73, but also for Kilobaud . . . and for CO, QST, Ham
Radio, Persona l Computing , Radio Electronics, In ter­
tece Age, and Byte. Ask for whatever sli ckers you want
with your box order. They hold a full year of 73 . . . or
Kilobaud. Your magazine library Is your pr ime reference,
keep it handy and keep it neat with these strong library
shell boxes .. . One box is $2.00, 2 boxes are $3.00 and
eight boxes are $10.00. Be sure to specify which labels
we shou ld send . Have your credit card handy and call
our toll-free order number 800-258-5473, or use the order
card In the back of the magazine and mall to:

MOVING?

I
I
I
I
I
I
I
I
I
I
I
I
II~ Name Call I

l ::l
Address I

~;~ ~ta~ Z;P J

I
I
I
I
I
I
II ~ Address _

-I tt City State _

I -c

I
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ABC CommuniC<lhons, ... t67
Adifondac_ Radio Supply. . 1.2
Adva Electronics. , .... , ... 202
Advance Electron ics, , . 52. 53
AEO EIe<:t ron ics 178
A ldelco, ..... " " ,. 2oo
Ama teur Raelio Sup pl y 0 1
NilShvl! le. Inc 165
Ama teu' Whoiesil le. • . . . . . 187
AmSiit 38
Ant8llna Specialists, , , 86
Apl ron labo'a torieS..•..... 11
Assoc iated Radio , ...•.•.. 196
Aust in Electroni.cs , 166
Baby lon Ele<:t ron i<:S 181
BarkefWill ia,mson . . . . . 51
s..y.com _ " 91
8 "Il's 2W ay Radio, , . • •
Brod ie Elect'onics CO. 120. 121
Bullel Electronics. . • . . . . . 189
C & A Et&C1 r , Enlerp, ,,ses 58
Clegg. . . . • 9
Coa k't .. ... . .. 18
CO,u ProbeCompany, " 3
Communications Ctr .. NE59. 79
CommunicatioM Elect r ,. 67
Commun. Electr. Spec, 178
Communications services. 178
Communications Spec, . 92, 93
Commun. & TV. Unltd ..... 162
Continental Spec ialt ,e" 6. 113
Curlls Electro Devices, , 96
Cusncrart 87
Peter W. Dahl Compeny. . ee
OavIs Eleclroni.ca, ' .3
O.ylap,o Elect,onlCS. Inc 11
Oil)'100 Hamv8lll ion, . 31
Cligital Research Corp 192. 193
OoYet,on . . . . . . 151
OIa keCompany... 16 . 17. 19.91
OSI InstrumenlS 15. l.a. , .9
Eleelr•. . _. _.. . IU
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Fai ' Rad'oSales 151
Fairbrother . . . . . . . . 1!i 1
Flesher Corporahon, .. . . 18, ••
Germa nlown Amaleur suc.. 81
Gilfer, , . . 1. 3
G.I.S M.O , .. , .. 117
Godbout Electron ics , .. HI.
HA L Commun. Corp , 2!i, l 1!i
Hal·Troni. . 1.2
Hamlfonics. NY '. 191
Hamlfon,cs. PA. . . .. , ,., 69
Ham R en. 1' .18.91.98.'!H.162
Hilm Rildio Outlet.. . _ , 185
Ha' t welf s otnce WOtld 162
Hill fJ 48
H8IlfJ R. dlO .... CIl.n.ll.
HlC_OI< 19
Hust le' . . ..... 1!i3
ICOM , . . . . . 9!i
Inslant SOIl"'are . 96. 97
Integraled Circui ts . Unltd 201
Jameco Elect ron ics , . 19!i
Jiln CrySl ais. . .. 98
K' ioba ud , 83
Ken...cce . , , ,CIV. !i
Key Eleclronics. . , , .. 91
KLM Elec tron ics. , .9
Long's Electronics, 130·135
Lunar Ele<:tronics " ... 177
Mael ison Elect ronics Sup 161
Maggiore Electronic Lab. . 138
MFJ Enl er 127.\.5.166.171.179
MHZ Electronics. . . . . , 182. 183
M'c' o Control Specialt ,es. 138
MlCIot ,onics .. .. 119
MOilliind International, . 39
NDI .. IH
Ne...·T' onlCs. 17• . 11!i
OK MilChine & Tool. . 113. 175
Optoeleoct ,onrcs. tl>C. 13
Outdool 0u1htt8lS, 179
Pace-Traps 18

P30 Paloma , EI.,.;t'onl(:$ 89
Palomar Enginee's. . 181

1"41 P,C.Elect.on lcs _. 139
1"4. Picker ing Codemasle, Co.. 126
1"42 Plainsman M, cro Sysl ems. 136
1"2 Poly Pak a. . . .. ,. . .. \97
1"47 Proless lon al Aid s Co, ..... ' 43
0 3 Ques l Electron iCS . . .. 184
Al Radi o Amateu, Callbk.. Inc , 199

Radio World , 138
R8 Ramllfty ElltCtronics 190
R27 FlF Po*er Ll.b., Inc _. . _11
R15 Rolin Oi.'''bulOfI 162
527 saDtron oe• . . . . . . . . _. _186
53 Sent ry _ 119
533 S·F Ama' "". Rad,05erv.. 11.81
~ 51ep Elecl ,onlC' Co . 151
S80 Sm, the Iumlnum 16
58 Spectrum Commun~tiQns 1 69

581 Spec tronlCS , In.c 142. 163
5'0 SSTEleclrQnic,. .98.99
S50 O.C. 5t.flord Electronics. . . 11
$ 18 Standard Communic."onSl46
~3 Surplus EllIC'rOfl'CS 196
T52 Tele-Tow', MIg , Co., Inc, , . 8
o Ten.Te<: , 7
T3-4 Thomas Com munications, .. 57
H8 Tower EIe<:lronlcs Corp, .. . 136
T18 TracEIe<:tronics .lnc. .. " .. 139
T3 Tuns AaChOEIe<:1 ron ics. . 51. 99
UIO UOM Ent erpri ses, . . . . 91
U9 Unadillil/Aeyco Division, . . 162
U2 Unarco· AoM. . . . .. . 18
U8 Un'ted ProduCIS 188
V5 VHF Eng,ne-e" ng . _ .. __ .. . • !i
W17 w estcoev Eng,nH " ng , !i l
W18 WeSl8ln Elecl 'onICS l 38
W2 Wilson Eleoc t,oni.cs 3
1(1 I(' te• . . . . . " 136.1 37
yt Yaesu Elee CorpClII.23.159.1H
F,om 73. , 1. 7. ~·210
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QW0500 QSlCARDS- STYLE W-500 $1 3.95
QX0250 QSL CARDS-STYLE X- 25O $ 8.95
QX0500 QSL CARDS-STYLE X-500 $1 3.95
QY0250 QSL CARDS- STYLE Y-250 s 8.95
QY0500 QSL CARDS-STYLEY-500 $13.95
BK7345 REPEATER ATLAS s 1.95
BK1044 RF DIGITAL TEST EQUi PMENT $ 5.95
BK7347 RTTY HANDBOOK $ 5.95
BX1 000 SHELF BOX- 1 . •.. . . ... . ................ $ 2.00
BX1OO1 SHELF BOX-2 s 1.50
BX1002 SHELF BOX-8 UP $ 1.25
BK7351 SSB THE MISUN DERSTOOD MODE $ 5.50
BK7354 SSTV HANDBOOK (HARDCOVER) $ 7.00
BK7355 SSTV HANDBOOK (SOFTCOVER) $ 5.00
CT7350 SSTV TAPE $ 5.95
SG1 081 STUDY GUIDE-ADVAN CED CLASS $ 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 V1-COMP TESTERS S 4.95
LB7360 TEST EQUIP LIB V2-AUDIO TESTERS S 4.95
LB7361 TEST EQUIP LIB V3- RADIO EQUIP $ 4.95
LB7362 TEST eQUIP LIB V4- IC TEST EOUIP s 4.95
BK1069 VERTICAL BEAM & TRIANGLE ANTN S s 5.50
BK7368 VHF ANTENNA HANDBOOK .•............ $ 4.95
BK7370 WEATHER SATELLITE HANDBOOK s 4.95



All NEW

-
HIGH-PERFORMANCE HF TRANSCEIVER

Today's technology, backed by a proud tradition, is yours to enjoy in the
all-new FT-1 01 ZD transceiver from YAESU. A host of new features are teamed
with the FT-1 01 heritage to bring you a top-dollar value. See your dealer today
for a "hands on" demonstration of the performance-packed FT-101ZD.

iecast tront panel, plus heavy
~tv case

uijt-In, fully .djustable, VOX
rcui1ry

uilt-in AF speech processor
• more MI. lk power~ when you....
U*.in, threshold Mlju. ...b..,
l ise blanker

lUipped for sse and CW
~tion. Choice 01 wide or
now bandwidth lor CW (with
Itll)nal CW litter in.b1Ued)

Continuously var iable IF ban(f-
width: 300 Hz to 2.4 KHz - - - "

r - r - - - - - - - - - Digital plus analog frequency
readout. O1g11 81 disp lay reso lu­
t ion to 100Hz

Rugged 6146B f inal amplif ier
tubes wilh RF negative teed­
bod<

RF .,ld AF gain canlrolsloealed
on concentric l nafts tot
operator convenience

f ullband co",...age: 160through
10 met.... plus WWV1JJV
(receive only)

TX. AlL or tr.n_iYe frequeocy
ottsellrorn mao ln dial trequeney

Select sw itches f or use w il h

L FV-9010M synthesized sun-
ning VFO (opt ion). FV·9010M
pl'OYides scanners plua 40 Ir....
quern:y me mory bank.

TRANSMITIER

PA Input Power :
100 watts DC
Carrier Suppression:
Better than 40 dB
Unwanted S ideband Suppress ion :
Better than 40 dB @ 1000 Hz. 14 MHz
Spurtous Rad iation:
Better than 40 dB below rated output
Th ird Order Distort io n Products :
Bette r than - 3 1 dB
Transm itter Frequency Respon se :
300-2700 Hz (-6 dB)
Stabil ity :
less than 300 Hz in first 30 minutes after 10
mn. warmup; less than 100Hz after 30 minutes
over any 30 min . period
Negative Feedback : 6 dB @ 14 MHz
Antenna Output Impedance:
50-75 ohms. unbalanced

SPECIFICATIONS
GENERAL

Frequency Coverage:
Amateur bands from 1.8 -29 .9 MHz, plus
WNV/JJY (receive only)
Operating Modes;
lSB, USB, GW
Power Requ irements :
100/ 110 /117/200/220/234 volts AG,
SOI60 Hz; 13.5 volts DC (With ocronat DC-DC
converte r)
Power Consumption :
AG 117V: 75 VA receive (65 VA HEATER OFF)
285 VA transmit; DC 13.5V: 5.5 amps receive
(1.1 amps HEATER OFF), 21 amps transmit
S ize :
345 (W)x 157 (H) x 326 (O) mm
Weight :
Approximately 15 kg.

COMPATIBLE wtt«
FT-901DM ACCESSORIES

RECEIVER

Sensitiv ity :
0.25 uV for SIN 10 dB
selectivity :
2 .4 KHz at 6 dB down, 4.0 KHz at 60 dB down
(1.66 shape factor): Continuously variable be­
tween 300 and 2400 Hz (-6 dB): CW (with
optional CW filter installed) : 600 Hz at 6 dB
down, 1.2KHzat 60dBdown {2 :1 Shape factor)

Image Rejection :
Better than 60 dB (160- 15 meters): Better than
SO dB (10 meters)
IF Reject ion :
Better than 70 dB (160. 80. 20 · 10 m) : Better
than 60 dB (40 m)
Audio Output Impedance:
4 -16 ohms
Audio Output Power :
3 watts @10% THD (into 4 ohms)

Prce And Speol,catoons Subject To
Chlnge W,thoul Nobce Or Obligatoon era rD. ~9X

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount. CA 90723 • (213) 633-4007
YAESU ELECTRONICS Eastern service Ctr.,9812 Prlnceton-Glendale Rd.,Cincinnati, OH 45246



Kenwoods TS-820S has everything the
Amateur Operator could want in a quality rig.

'rune prove n OV(' T thousa nd s or hours of oper­

illing li me, the Kenwood T5-82 05 has become

the prl'h>rr",<! rig for tho se ind ividua ls interes ted

in high Tl' llabllily. And, the 15·8205 ha s every

Iearure any Ama teur could want for opl'rating

enjoyment, o n any band, from 160 through a ll

of 10 meters ... plus a n RF speech processor in

th e transm itter, IF shift a nd sharp fi lters in the

receiver. All com bine to g ive optimum perform­

ance under all condi tions.

(f)~,!5~~OO
TRIO-KENWOOD COMMUNICATIONS, INC.
1111 WEST WALNUTfCOMPTON. CA 90220
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