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OPTIONAL ACCESSORIE S
Touch tone pad $55 • Tone burs t
generato r. $29,95 • CTCSS sub
audible tone contror: $29 95 • Ru bber
uex antenna: $8 • Leather holster:
$16 • Cigarelle lighler plug mobile
chargtng unit: $6 • Malching 30 wall
output 13,8 VDC power amphtler (S3O)
$89 • Matching 80 wall output power
amplitier (S80) $169

SUPPLIED ACC ESSORI ES
Telescoping wh ip antenna, r u-cao
batterv pac k, charger.

The proven
TEMPO 5-1
does it all•••

portable•••moblle
•••base station
and gives you

800 channels
in one of the

smallest hand helds

r
•

AF Output :
SenSitivity:

Antenna Impedance
Dimensions'

S PEC IFICATIONS

Fre quency Coverage: 144 10 148 MH z
Channel Spacing : Receive every 5 kHz,

transmi l Simplex or
.!6oo kHz

Power Requirements : 96 VDC
Current Drain: 17 ma-standby

SOO ma-ueesrmt
8 cell m-ead pac k
included
SO ohms
40 m m x 62mm x
165 mm (16" x 2,5"
x 6,5")
Beller tnan 15 wens
Beller than .5 micrOVOlts

Prlc• ..• $34900 With touch lone pad. $39900

Balleries'

•
IS

We have never
enjoyed such an

overwhelming response to a
new product. Letters of pra ise
for Tempo's 8-1 are coming
in da ily . Words such as great.
fabulous, and fantastic are
common. In a few short
months the 8-1 has taken th e
Amateur wo rld by storm. In
addition to its unique features
and its versati li ty, it has now
proven itself to be an ex-
tremely rug ged and depend- ·Show" "",!" occe;sory !OOC" lone pIJd

able unit. ..quali t ies unmatc hed at any price,
but unheard of at th e 8 - 1's low price .
This amazing pocket sized rad io represents a
major breakthrough in z-meter
communications. Oth er units that are larger,
heavier and are similarly priced can offer only
6 channels . The 8 -1's price inc ludes the
battery pack , charger, and a tel escoping
antenna. But, far more important is its proven
performance record as a fu ll y synthes ized 800
channel hand held transceiver.
The optional touch tone pad adds greatly to
its convenience and the add ition of a Tempo
solid solid sta te ampli f ie r adds tremendously
to its po wer.

The Tempo hne also features a line line of extremely compact
UHF and VHF pocket receivers. They're low priced.
dependable. and available with cress and z-tcne decoders.
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile
communications and features a remote control head tor hide
away mounting,
The Tempo FMH-42 (UHF) and the NEW FMH-12 and FMH-15
(VHF) micro hand held transceivers provide 6 channel
capabihly. dependability plus many worthwhile features at a
low pnce FCC type accepted models also available.
Please call or wnte lor complete information. Also avauabte
from Tempo dealers throughout the U.S and abroad.

TEMPO VHF & UHF SOLID STATE POWER AMPLI FIERS
Boosl your I lgnal. •. give II the range and clarity 01 a high powered bal e
station. VHF (135 to 175 MHz)

Dnve Power OUlput Model No. Pnce
m l30W 130A02 $209

tOW l30W l30A1Q $189
30W l30W 130AJO $199

'Z'N f!JINI BOA02 $169
lOW 8tJN 8OA1Q $149
30W 8tJN 8OAJO $159

'ZW 5(ftN 5OA02 $129
lW 30W JOA02 S 89

UHF (400 10 S12 MHz) modell , 10. .... power . nd FCC type acceple'd model.
.1$0 ''''lIable.

lEW TOll FREE ORDER lUMBER: 11I0OI 421 ·6631
for ~I SIJ les u cepl C1klor...
CIllt residents please tall collect on OIlr 'eoula' numbers

11240 W . Olympic Bl vd .. los Angeles. . Cali l
931 N . Euc lid . Anahei m . cen r 92801
Bull t' r . MIssouri 64130

900" "'''71·61'' Mra'a~'f&rarJAro·1141112·9200
816 1619·3127
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editorial by Wayne Green

200·V exciter. It takes about 300
Walls or so to hit th e 2K hard
enough to push it to 1,000 Walls
average output.

Even with only about 400 to
500 Watts registering on th e
Bird Wattmeter, I found the new
station to work extremely well.
There is an in itial psycholog
ical hand icap when I am not
running a full gallon ... I know I
am up against &.kW and 1G-kW
competi tors in the pileups and I
do n't go in with the confidence I
might otherwise have.

My first call was to FM7WE
on Martin ique, which used to be
relat ively rare. Guy came back
the first try and gave me a nice
report. The distance wasn 't
amazing, but my abili ty to
shoulder my way through a
medium pileup was impressive.
No sooner was I fi nished talking
with Guy than I tuned up a few
kHz and heard VP8RX in the
Falkland Islands trying to con-

Marv Druskott of Yaesu created
quire a stir at the Dayton Ham'
vention with his prototype svn
thesized rig. He had it chained
to his belt to make sure that
there was no way to mislay the
unit. Programmable.

SCENE AT DAYTON

Anxi ou s t o get goi ng, I
s tarted dickeri ng fo r a new
to wer. Several tower firms re
sponded favorably to my oller
to swap some ad space fo r a
new tower. One firm was super
hot on th is and wan ted me to
put up their newest and biggest
crank-up system. They weren't
able to get things going in time
for the job to be done before the
1977·78 ice age settled in up
here, so we planned on setting it
all up in the spring of 1978. Then
they kept putting me off with
vague promises and delays for
an entire yea r. I fi nally gave up
on them and got a tower almost
immediately fr om RoM ...
bless 'em. This one arrived the
day before th e ground froze
solid for the winter.

The tower is now up and
work ing , com p let e with a
Wilson Ir lbander ante nna. I
f inally got a rig hooked up to it
the other day and fou nd out
some thing wh ich I had n't
realized ... most of the modern
day rigs don't put out enough
soup to drive my oid Henry 2K
amplifier to anywhere near fu ll
outp ut. I had that trouble years
ago with my Central Electronics

Who is this mysterious and
handsome stranger? Could it be
The Long Ranger? Superham?
Or might i t even be legendary
Larson E. Rapp WIOU? Dayton
was agog,

DXING AGAIN
It's been a long time since

I've been on twenty meters
seriously seeking out OX. I got
heavily into this back in the mid
60s. Then I got into FM and re
peaters , , . eno there really is
only so much lime a week I can
spend on hamming. Next came
enthusiasm for slow scan .. ,
another incredible user of ham
ming time ... and also a lot of
fun. Then I got into OSCAR. and
boy, does that take a lot of lime
and work ... and is also tm
mensely rewarding with fun .

A couple of years ago, I decid·
eo it was time to poke into the
newly developing sunspot cycle
and get some DXing done, I had
a Tech working at the magazine
at th e lime and I wanted him to
refurbish our beam . . , which
resulted in his totally destroy
ing both the beam and th e
tower. 1t sure was exciting when
it crashed down!

Howard Furst W6PHA runs
Global Importing and sells
keyers and a lot of other tn
teresting gadgets. Seen here
with his jun ior oo. Howard also
is a lawyer practicing before the
FCC , .. and an old triena.

W2NSD/1
NEVER SA.Y DIE

Staff
EDlTQMI\lIlISIf(A
WilY'" Green W2NSOI I
UECUTIV[ VICE ",UOEMT
St>efry Smythe

ilS!>lnAHl P\J&U)M(A
Jeff'ey 0 DeT,ay WB8BTHJI

"DMlNlUA...nvr ASSISTANT
Dolly GIbson

.......... "GlJolG EDiTOil.
JOlin C Burnllll

ASSln".. t "'''"AGIIlG
[DUO"
Susan G. Ph Ilb rick

NEWS [Dlro"
Geol! Sm8.111 WB6TOV'1

EDITl».IAl ASS1SlAHH
Elisabeth Blackmore
RiChard Pheni x

11001\ P1JOtKATIOloIS
JIm Perry

,,,ooualOll /I\AtoIAGE"
lynn Panciera-Frase'

.lIH ll('...."'MEIfI
Call'll.,... Callahan
Bob Drew
JOI""" H Gfay II
Bruce Hed,n
Ch,p Jackson
Dton OwttnS
Noel R Sell WB1ARP
Roo.n M . Sioiln
John W Wil,ie

~.noG

Gary S'eonbilch
PMOTOGAAPHY
alII HfY(Iolph
Tedd CI" t1
TTl'(~1l'lG

aa'Da'. J tall,
s.,•• Bedell
David OawlI
Holly J Walsh

DOOIIK((PEk
Knud E M. Ke lle , KV4GGIl

('''CULATION
Pau l,ne JohnSlOnll

D....U, EttT"...
Cathy DeSilva
Marga,e, S he ldon
DIRECTOR OF M"'P.KETI~

","0 't"CUtATIOfl
Robert R. LaPoInte

",UlnAi'll CIP.CULATIOH

"''''''''GEII.
Mary 81111'1 Stanek

IlULII ~ALU MAMAG£"
Jl>CIy Walltlman

"'....Elhan Pefry, Mgr
BIll a.,ry

IIl(£PTIOMl~T

Beth SmIth

An C O.Un
RoDer1 Ba~1tI W6lGFE
E H Ba,M'l' WBenx
$chi.,. eo_ WB91HO
Tom DIBIase WB8KZO
Tltlry Fa_ WSlJFI
W Sanoe< G,eef'I
Dave Ingram K.TWJ
larry Kal\aner WB2NEl
Joe Kuse< GJlCZ
6,11 Pastll\'na~ WA6ITF
John $chulll W.FA
Waller SCoI1 K8DIZ
Pel ... Star~ K20AW
Chuc~ Stua,' N!iKC
BIll Tume' WAIMBI

COMPUTEII PIIQGIIAMMIIIG
RIChard J. Dy~ema

( UnOMEII S£" VKE
FIOfence Goldman

A!)V(lIm oIG
Aline Cou tu , Mg,
Bil l York
Kellin Aushal~o

Nancy Ciampa
Ma'cia Slone
Gaye Halberg
La" Mugrord
AI'a R,va'd

4



Model IS-liDS

7W (.Q)

13·JI21343)W I ~1Jm (Ul)H
I 10/10 (363)D '" (_I
(_ lIut siM: knoIlI. lie 1

115~g{l5!51k1

O.25pV 11 l/ldll sm
Betler thin 60dB

Betler lllin bB

SSB, CWWide 2 ..HI!-<''I
I aHI .fiOdB)

·CWlO,...... FS« O!* II-6dlll
lllkHI 1-6OdBl

' (ew Fdt.- D,\Jon)

. -162

16O-15m 200 WPEP (SSB)
Hill WDC I'W'
100 W DC m()

10m 160 WPEP (SSB)
1.0 WDC I'W'
100 W DC FS K)

5OllQ-SOkQ

Beller thin SOdB

Bener thin .wdB

~·26lXIH1 .•,tllin -&dB

50Q
Withi n 100111 during In130·mon. plflod
etterwarmup. Wilt"" ±lkHI donng llr st
hr. aller 1 min Wlrmup

Belle< thln.wdB

Bel!ellhln GOGB

16Ol11 1.:1-2 OOMHI
IlQrI 3 5ll-4 OOMHl
.o.n 1 OO-13l1U HI
2l)n 14 00·14 35MHl
15lr1 2100·2U5MHI
10m 28 (lI.llI10MHI

WWV 1000-1050MHI
(r~ei.~ only)

SSB (LSB Irlil USBjlCW/fSK

R. 13 8 VDC, U A
r 138 VDC, 20,1.

IF IltjH Ii..:

lite.". SIIHhllty '

Cl m,r SUPl'fU l il n:

Sidl ~.n' S, pl'f .lliOll'

S,. i'.IIII~ ill;I':

" " . , ."III'i.bOll:

'u~i, f"..e,CI
11..,..11:

IIl u i,. Stlllh"ty:

11lII' 1l.I1it:

Finl l Po.lr Inp,t:

RF Dulpul101pldlnel :

Fr l~uenci SII~ili ly'

.,~u

Pt.lf R,q, i•• ml nll :

See your Aurhorized Kenwood Deafer fo r comp/ere
;n forma lion.

All so o-ste e !PIS I VB ve 160-10 meter sse GW FSK trans
with DF0 Digital Frequency Contrclj-Ihcltfdes toq memar e wh
can be d),gtt~ y tuned Up or down In 20-Hz steps; slow or fast. by
means of memory-shift paddle switches The anginal stored frequency
can be recalled, and the newly tuned memory frequency can also be
stored. The memories are usable In transmit, receive, and teansccrve
modes. It's [I ke having four remote VFO's, but with even more
flexibili ty. Separate VFO and memory RIT controls are provided.
The solid-s tate final requnes no dipping or loading, and runs up to
200 watts PEP input. It covers 50 kHz above and below each band
(100 kHz with the tunable memories) and is adaptab le for th ree new
bands (to be considered at WARC). The built-in microprocessor
controlled digital display shows the actual VFO frequency, or the
fixed-channel frequency, or the remote VFO frequency (If the optional
VFO-180 IS used), and It also shows the RIT frequencies. When a
frequency IS stored In the "M1" memory, the digital display can be
SWitched to Indicate the stored frequency and the difference between
the stored and VFO frequencies simultaneously. Other features
Include IF SHIFT, selectable CW receive bandwidths. tunable norse
blanker, RF AGC, and Improved RF speech processors. Optional
accessones. besides the VFO-180 remote VFO, Include the DF-180
Digital Frequency Control; SP-180 external speaker; YK-88SSe SSB
filter; YK-88CW CW filter; AT-180 antenna tuner/SWR and power
meter/antenna SWItch, PS-30 base station power supply (turns on
and off remotely With TS-180S power switch): MC-SO base stat on
microphone, and HS-4 head phones

Linear amphuer for 160-15 meters runs maxirrnrrn legal power With
80 walls or more dnve. RF Input power IS 2000 watts PEP on SSB
and 1000 watts DC on CW and ATTY. Features Include variable
tnresnolc level ALC, turn-off delay Circuit lor brewer. and hefty
construction.

Station monitor combines a wideband (10 MHz) OSCilloscope and
built-in two-tone generator to momtor all transmitted and received
waveforms. It also shows a trapezoid pattern lor checking I neanty.
Pan-drsptav option allows observmq number 01 signals In ±20 or
+100 kHz band segments.

...""'T,,"a i" amal, ,,, Hid,,,

TRIO -KENWOOD COMMUNICATIONS INC _
1111 WEST WALNUT COMPTON CA 90220
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DX ---.J

Chuck SWlJrT N5KC
5 115 Menef6e Drillt/
DIJiI. TX 15221

Hard as it is for us to believe,
10 months have passed since
th is column first appeared In
these pages. AI that time we
had high hopes and a lot 01
ideas as to what would make an
interesting OX col umn.

Most of those hopes have
been realized, and from the
mail we receive, many of you
find our efforts worth reading
each month. Credit goes to all
of you who have written or
called with information, sug
gestions, and comments. With
out a constant f low of news,
rumors, gossip , and fact s,
there would be no column.
Thanks to all o f you and keep
those cards and fet ters comi ng.
folks.

SLIM
Many of you have written in

wondering just who is this Slim
character we keep mentioning.
Slim was Invented by Hugh
Cassidy WA6AUD, editor 01 the
weekly West Coast DX Bulletin ,
as a personalization for
pirate, phoney, etc. Any illegal
operator is called Slim.

It began in 1968 when a sta
tion showed up signing 8X8A,
giving his aTH as Cray Is land
and his name as Slim. Cray
Island was supposed to be a
newly-termed volcanic island
just south of Iceland that would
definitely count as a new one.
Although most everyone was
taken in, it soon became ap
parent that this was just
another pirate operation when
Slim's designated aSl manaq
er denied any knowledge of the
operation.

From that time on, any illegal
operation has been said to be
the work of Slim. Slim has
operated around the world since
first appearing in 1968. You've
probably worked him sometime
yourself, for Slim is eveevwnere.

HEARD ON THE BAND
The OE6XG/A group ran off

some 13,800 contacts from Abu
Ail despite generator problems.
aSL to WA3HUP with SASE,
etc. Financial contributions to
help offset the several thou
sand dollars spent by each
member of the group would be
appreciated.

3B8CF, 3B8CD, and 3B80A
all hold li censes lor 3B6,
Aga lega, and visit the island
regularly to maintain the radar
and weather-monitoring equip
ment.

While we 're in the area,
5ABAN has been active Mon
days and Thursdays from 1900Z

10

on 14345 kHz. aSL to K41 E.
VK9NI on Norfolk Island runs

a daily sked to Europe on 28585
kHz from 0900Z to 1100Z. He
listens for stateside Sundays
on 26900 kHz after his OOO1 Z
sked with W6EON. aSL to PO
Box 290, Norfolk Island, via
Australia.

KA11W plans to keep the
following schedule until his
August 15 departure from
Ogasawara Island: 3797 kHz
from 1200Z to 13OOZ, 7064 kHz
from 1130Z to 1200Z, 14285 kHz
from l000Z to 1130Z, 21365 kHz
from 2330Z to 0100Z, and 28550
kHz from 2300Z to 2330Z. aSL to
K80YZ.

You CW fans can find
HS1ABO most days near 14030
kHz from 14002 and around
3515 kHz from 0300Z. aSL to
K3EST.

If you are confused by the UK8
calls igns, the following list
should help to ease your pain.
UH8 is UK8B/ElHN. UJ8 is
UKBJIR/S. UI8 is UK8AlCiOIFIIIU·
oaa. UM8 is UK8M/NIP/a. Now
look back through your log to
see how many new ones you
worked without knowing it.

KC6AT in the Western Caro
lines Is active regularly around
14285 kHz from OBOOZ. aSL to
Box 490, Koror, Palau, WCI
96940. SASE, please.

KV4AA's record of 48,100
asos in a stnqte yearw!l! go into
the Guinness Book of World
Records unless someone can
prove a higher total. If you can,
con tact Frank Anzalone W1WY.

Although you mi ght be get
t ing a late start, a prize of a ho li
day for two to the Isle of Capri
will be awarded to th e amateur
making the most con tacts with
Naples, Italy, f ro m now to
December 31,1979. Logs must
reach Box 336, 1801 00 Naples,
Italy, by January 31, 1980.

N4XX offers a free copy of
the Shortwave Propagation
Handbook to anyone helping
him obtain a valid aSL for
to-meter contacts with 5A1TG
(December, 1957) andlor SA4TI
(January, 1958).

Business Week magazine of
May 7th had a very interesting
article on WARC 79. They note
that some of the lesser
developed countries are
already on record as planning
to demand and get everything
in sight. They draw a parallel to
one of the ITU conferences a
few years back when some
totally land-locked countries
demanded and got maritime
frequencies. The results of
WARC 79 will have a strong ef
fect on amateur radio for years
to come.

The Jersey ARC club station,
GJ30VC, operated by GJ4HSW,

can usually be found on 21300
kHz Fridays from 1800Z and on
Sundays from 0930Z around
14270 kHz.

5T5CJ looks for stateside
dally during the week on 28525
kHz from 2100Z to 22OOZ. He
also seeks stateside contacts
via OSCAR 8. aSL to W4BAA.

QH2BH Is mounting a mas
sive effort 10 activate Mt. Athas
th is summer. A whole new
generation 01 DXers has come
inlo being since this rare spot
was last heard.

The following Americans are
active with lhe peace-keeping
forces In the Sinai : Ri ch
WD 4SCJISU , Ed K5AON/SU,
Ken WBSBXQ/SU, Ed W5PYWf
SU, and WA7JRUSU. They have
10 ,000 ost,s printed and
waiting to be tilled out at ESY·
SFM, PO Box 21 , FPO NY
09527. SASE, please.

Congratulations 10 the first
otucers of the newry-termed
South Florida OX Association:
Joe Picicr WB40SN, President,
Norm Alexander W4QQN, VP,
Rob Robinson W2SR, Secretary,
and Vic Dubois N4TO, Treasurer.

The osi,s lor the K4YT/5R8
operation are not being ac
cepted for DXCC credit, un
authorized operation being the
reason given.

The Caribbean Net on 14175
kHz at ll00Z is a good place to
snag some of the more rare
types in that area. A recent roll
call was answered by VP2A,
VP2D, VP2K, VP2l, J3, J6, 6Y5,
9Y4, H18, VP2M, VP2S, 8R1, CG,
HK, HC, HS, 9M2, CO, 9M6, 9V1,
VS5, YJ8, DU, YB, VA1, VR6,
H44, 302, VK9, ZL, UA, JD1,
4S7, BV2, T2, FB8Z, AS1, KX6,
and KA1. Actually, some are
rathe r lar removed from t he
Caribbean area, but you get t he
idea.

A9ZEX was a special call
used at the Middle East Com
municat ions Fai re. aSL to the
A9 Bureau.

The March Norfolk Island
operation by HB9AAA netted
some 5500 osos covering 112
countries. Cards were mailed in
April.

The Bangalore Radio Club in
India meets most days on 7090
kHz at 0730Z.

We have reported in the past
on the advantages of enclosing
IRCs, mint stamps, dollar bills,
etc., when requesting aSls
direct from overseas aSl
routes. We also made a point of
suggesting that it Is usually
best to follow the directions of
the OX station himself. Now
along comes PY1APS with a
new request concerning his re
cent PYQAPS operation from
Fernando de Noronha. Gerson
says to skip the IRCs, stamps,
etc., and send computer pro
grams instead. Seems he has a
new Radio Shack TA5-00 micro
computer with 16K Level II
BASIC and he needs programs

to use with his new computer. If
you have any programs you
want to share, you can send
them to Gerson Rissin, PO Box
12178 Copacabana, 20000 Rio
de Janeiro, RJ, Brasil.

XT2AW is a new operator in
the Voltaic Republic. His name
is Harold and you can OSL to
Box 2332, Ouagadougou, Volta
ic Republic.

The newry-termed Bangla
desh Amateur Radio Club Is in
need of service manuals lor
Hallicrafters SBT-20 crystal·
controlled transceivers. If you
can supply information on
these units, contact K1ZZ at
ARRL Headquarters.

Bob Geary 5Z4NH, a OX Pro
file of a few months back, has
left Kenya after 13 years and is
returning stateside.

Congratulations to new
Radio Club of America mem
bers Jim Fisk WH-lR, John
Knight W6YY, and Bill Velie
K6TXA.

One of the side benefits of
the recent 1S10X operation
from Spratley Island was the
16,000 plus asos the group
handed out from VS5, Brunei,
and some 3,000 from VS6, Hong
Kong. The main Brunei opera
tion by N200 was from
VS5MS's aTH. Gear used was a
FT-9010 M barefoot and a
TH60XX at 65 feet. Even with all
the problems that developed,
some of the group are planning
another trip to Brunei. The
following list should help to
locate the correct OSl route lor
the station you worked. VS5AA
and VS5M to N4GG. VSSSW to
K4SMX. 1S1DX, VS5ZA, and
VS5J B to VK2BJ l. VS500,
VS5MS, VS5KV, and VS6AK to
N20 0 . Be sure to enclose the
usual SAE or SASE. The group
is still in debt for the trip and,
should you be so Inclined, sup
port can be directed to the
South Jersey OX Assn ., 33
Shore Drive, Manahakin NJ
08050.

There is apparently a new
low-power AM license class in
Russia , having a code-tree
exam and aimed at the younger
set. The class is identifiable by
the EZ prefix . While in Russ ia,
we might mention that th e
looked-for 160-meter authoriza
tion came through in March.
Maximum power is ten Walts in
the 1850 kHz to 1950 kHz band .
Subbands are 1850 to 1875 for
CW, 1875 to 1900 for CW and
SSB, and 1900 to 1950 for
CWISSBIAM.

If you are among the many
thirsting for a Dodecanese con
tact. check 21345 kHz on the
weekends alter 1330Z. SV5JH
hangs out in that area, or so the
story goes. OSL to OJ9ZB.

lU3ZY in the South Sand
wich group has been qu ite
regular on both 40 and 15 c::N.

Con rilllJfJd on PiIfJ6 112
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Box 455. Escondido. CA. 92025 • Phone: [714J 747-3343

Explore the Interesti ng world of VlF . Order your converter todayl Send
check or money order 10:

The converter moves all these sig nals to the 80 meter amateur band where
they can be tuned in on an ordinary shortwave receiver .

The converter is simple to use and has no tun ing adjustments. Tuning of
VLF sing les is done ent irely by the rece iver which picks up 10 KHz signals
at 3510 KHz, 100 KHz signals at 3600 KHz, 500 KHz signals at 4000 KHz.

The VLF converter has crystal control for accurate frequency conversion, a
low noise rf amplif ier for high sensit iv ity , and a multipole filter to cut
broadcast and 80 meter Interference.
All this performance is packed Into a small 3" x 11h " x 6" die cast
arumrntm case with UHF (SO-239) connectors .
rne unique Palomar Eng ineers circuit eliminates the cornprex banoswrtcn
Ing and tun ing adj ustments usually found In VlF converters. Free
descriptive brochure sent on request.
Order direct. VLF Converter $55.00 postpaid in U .S. and Canada.
Cal ifornia residents add sales tax .

Palomar Engineers

• Also covers the navigation radiobeacon band, standard
frequency broadcasts. shlp-to·shore communications.
and the European low frequency broadcast band.

• New device opens up the world of Very Low Frequency
radio.

• Gives reception of the 1750 meter band at 160-190 KHz
where transmitters of one watt power can be operated
without FCC license.

$25.95
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looking West
Bill P.remlJk WA6fTF
24B54·C Newhall A Wl'.
~whaJl CA 9132'

Something great happened
recent ly In San Diego, Cali
lornla-score one for amateur
radio! San Diego amateurs have
won a major victory in the realm
of tower height ordinances.
This is bound to have a lasting
effect on communities through·
out this state and elsewhere.
Exactly what happened, you
ask? Jim Allen W60GC of La
Mesa, california, sent us this
report.

WHO SAYS YOU CAN 'T WIN
AT CITY HALL?

" Have you heard about the
new zon ing code restricting
ham towers to 50 feet in the
county?" asked K6NA as I
walked lntc the local radio store
one Saturday late last Decem
bet.

"What!!!??" was my incredu
lous response. Thus did I learn
thai the Board of Supervisors of
San Diego County had, in enact
ing a complete revis ion of
the County Zoning Ordinance,
slipped In a " Zinger" wh ich had
escaped the notice of local
hams. It was to become effec
tive on January 1, 1979, only a
matter of days away.

Obviously, something had to
be done. Glenn suggested I con
tact Sybil WGG1C, who was a
delegate to the San Diego Coun
ty Amateur Radio Council (SAN·
DARC), which had begun to
react. I contacted Sybil and
learned that while SANDARC
was host ing 7,000 visitors to the
ARRL Nat ional Convent ion, the
county had been In the process
of enactlng this new ordinance.
Sybil suggested I contact Larry
N6LY, a SANDARC off icer who
had been assigned the job of
writing a letter protesting this
ord inance to the local Depart
ment of Land Use and Environ
mental Regu lation. She also
suggested contact with our
SCM, W61NI. Larry was able to
give me the text o f the height
limitation section and a sum
mary of the letter to lUER. He
also gave me the name of the
LUER employee to contact.
Sybil had gone over to their of
fi ce and gotten the name.

Not being technically well 
trained, I have many times been
the grateful recipient of help on
technical problems from more
tec hn ical ly-orien ted fe l low
hams. Now It seemed like here
was a problem that I, as a law
yer, might be able to help with.
So, I offered to help In any way I
could. The response to this of
fer of help was Immediate, en
thus iastic, and affirmative.

12

As best I could determine,the
ordinance had completely es
caped the attention of local
amateurs In the pre-enactment
consideration. The staff had not
thought to seek out amateurs,
and amateurs were oblivious to
the revis ion wh ich was only 2
sections less than one page
long In a completely rewritten
zoning ordinance over an Inch
thick.

When I spoke to the staff at
l UER, I learned that the reason
50 feet was chosen was that it
was a nice round number that
seemed high enough to accom
modate us. I pro mptly ens
abused them of that idea!

The new zoning ord inance
established " height designa
tions" for each zone which per
mitted building heights of be
tween 15 and 60 feet, depending
upon the area. Except ions to
the maximum height were avail
able for, among other things,
"Transmitting antennas no
more than 50 feet in height used
by licensed amateur (ham) radio
operators." Amateur antennas
in excess of 50 feet would be al 
lowed provided a minor use per
mit could be obtained. A minor
use permit requ ired payment of
a S200 fee, a hearing upon
notice, and an environmental
Impact review , Which , we
learned, cost $250.00 and up. A
more dismal prospect could
scarcely be imagi ned.

To us, it was clear that this or
dinance had been proposed and
considered by people who had
no Idea of the disastrous Impact
of this type of regulat ion on our
activit ies. Consequently, our
f irst thrust was to educate.

I prepared a brief draft report
explaining what amateur radio
Is, what we do, and how and
why we do It. I also explained
elementary antenna and propa
gat ion practice. The dralt was
reviewed by W6GIC, W6INI ,
N6LY, and K6NA. Many helpful
Ideas were considered and ln.
corporated . In this process,
K6NA and I spent many hours
Changing, editing, thinking out
loud, arguing the merits and
demerits, and banging the thing
into shape. Glenn is an individu
al who is not only thoroughly
familiar with just about every
aspect of ham radio (inc luding
" hands on" experience with
large, tall antennas), but also
brings a good measure of prac
tical common sense to bear on
the task at hand. It is due to his
creattve and practical ideas that
the report was brief, readable,
and Informative. The report in
cluded, as exhibits, FCC Reg
ulations, Subpart A, Section
97.1, Chapter 1 of the 1979
Amateur Radio Handbook,

copies of OST artic les dealing
with emergency communica
tions, and a representat ive set
of plans and drawings fo r a well 
known free-standing tower.

Armed with th is, I made an
appointment to see the staff
member at LUER. He was at
once recept ive and discour
aging. After li stening for about
45 minutes, he said he would be
happy to review the report, but
fe lt that the prospect of lUER
recommending an amendment
was none too br ight. A lew
weeks later, I heard that the
Director of LUER had decided
not to recommend an amend
ment.

Initial research had led me to
the conclusion that a court
challenge was out of the ques
t ion. This impression was con
firmed by Howard W6US, a fel 
low lawyer 01 vast experience.
This was not so much a legal
problem as it was a poli tical
problem.

At the January SANDARC
meeting, I reported on my ac
tivities and conclusions. I had
no polit ical experience, but it
seemed to me that the Board of
Supervisors had to be shown
that (1) this was a serious prob
lem, (2) our reasons and pro
posals for an amendment were
reasonable and in the public in
terest, and (3) our views would
have considerable voter sup
port. One way to show su pport
would be a petition signed by
county residents.

The delegates directed me to
prepare a suit abl e pet ition
wh ich wou ld be ci rc u lated
throughout all member clubs.
Each club member would be
suppl ied with petition forms
and asked to obtain as many
signatures as possible. I im
mediately prepared the petit ion
and delivered it to WGGIC, who
had accepted the responsibil it y
of getting it distributed to the
SANDARC member clubs, who
would print up as many as nec
essary for its members' needs.
Ail petitions would be returned
to me or to the delegate repre
senting the part icular cl ub in
time to be taken to the SAN
DARC meeting in late March.

The word was passed on
local repeaters and ARES nets.
Within a very short t ime, prac
tically every active ham in San
Diego was alerted to the situ
ation . Announcements were
made at c lub meetings and pub
l ished in club newsletters.

Pretty soon,l cou ld not listen
for very long on the local repeat
ers wnncut hearing some dis
cussion of t he county ordi
nance. I had hundreds of QSOs
with local hams offering sug
gest ions, asking lor detail s, re
quest ing more petit ion forms, or
o ff ering to help. Pet it ions were
distributed to local ham equ ip
ment outlets. They were avail
able at the swap meet, were

mailed out wi th club newslet·
ters, and were distributed at
meet ings. Some hams filled up
the ones they had and asked for
more.

Whi le all this was going on,
LUER changed its mind. I
learned that lUER would reo
ommend an amendment to 75
feet to the County Planning
Commission, which would con
sider it and make a recornmen
dation to the Board of Super
visors. While 75 feet was not
what we had in mind, il was at
least an opportunity to get our
foot in the door, so to speak,
and sell our position. The hear
ing was set up for March 25 al9
am, the morning after the SAN·
DARe meeting at which peti
t ions were to be returned.

Along with the idea of the
petition, it seemed important to
have as many hams as possible
attend the hearing. A large turn
out supporting our position
would be persuasive. Again the
word was passed on local reo
peaters and ARES nets. Every
one who cou ld possibly take the
time to come to the hearing was
urged to go.

Prior to the hearing, I had
sought the advice o f John
K6KOI, another local attorney
with experience in land use and
regulat ion matters. He and one
of his partners met me for lunch
and were able to make many ex
tremely valuable suggest ions
as to how to bes t present our
position to the Planning Com
mission. 1sprang for lunch, and
it was one of the best invest
ments I've ever made. They were
intimately famili ar with the
Plann ing Commission and what
kind s of arguments would be
most persuasive.

At t he March SA NDARC
meeting, the delegates passed
a motion commissioning me as
their spokesman. A fairly im
pressive stack of pet it ions was
delivered.

The nex t morning, about a
dozen hams and I appeared at
the hearing. I gave a presen
t ation, m uch shorte r t han
planned, since the Chairman
refused to allow more than 5
minutes or so, In spite o f the
rules which allow each speaker
3 minutes, each of whom can
cede his time to a spokesman,
not to exceed a total of 15
minutes.

Paul WA6GDC spoke at the
hearing to relate an Incident
which had occurred the pre
vious evening. Paul is act ive In
" Happy Flyers," an organiza
tion of nem-puota. An ElThad
gone off In the mountains east
o f San Diego. No one on the
ground had heard it. It was re
ported by a jet plane passing
over at 30,000 teet. search and
rescue teams had been dis
patched and were then combing

Continued 011 page 136



wOMNI SERI
Filters e Crowd

B

The new OMNI/SERIES B makes today', bands
seem less crowded. By offering ill new I-f selection
that provides up to 16 poles of fil tering for s uperior
selectivity. And ill new Notch Filter to remove
QHM. No other amateur tran~ivn we know of
out.performs it.

NEW (-F RESPONSE SELECTION. OMNI comes
equipped with an excellent 8 -pole 2.4 kHz crystal
ladder [-f filter which is highly satis facto ry In na nnal
conditions. But when the going gets rough , the new
OMNI/SERIES B. with optional filters instaDed, pro
vides two addi tional special purpose \.£ responses.

The 1.8 kHz crystal ladder filter transforms an
unreadable SSB signal In heavy QRM into one that
gets the message through. The 0.5 kHz B-pole filter
provides extremely steep and deep skirts to the CW
passband window which effectively blocks oul even
the very strong adjacent signals.

Both o f these filters can be frcnt-peoel switched in
series with the sta ndard filter to provide up to 16 poies
o f filtering for near-ultimate selectivity, In addition. the
s ta ndard CW a ctive audio filte rs have three
bandwtdrhs (450. 300, and 150 Hz) to give even
further attenuation to adjacent signals. In effect,
O MNI/SERIES B ha s six selectivity curves-three for
SSB and three for Cw That's true state-of-the-art
selectivity.

NEW NOTCH FItTER. A variable frequency notch
filter in OMNVSEffiES B is placed inside the AGC
loop to elminate interfering earners a nd CW signals
without affecting received signals. Attenuatio n Is mo re
than 8 "S " units (over 50 db) fo r any freq uency
between 0.2 kHz and 3,5 kHz.
OMN IjSERIES B RETAINS All THE
FEATURES THAT MADE IT FAMO US .
AU solid-sta te; 160--10 meters plus convertible 10
MHz and AUX band positions; Broad band <lnign for
band cha nging without tuneup. witho ut danger;

::tt
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OMNI SERIES B I-F RESPONSES
WITH STANDARD AND
OPTIONAL FilTERS.

'Iinl!'~'~~!'~~l l~
UPOln, SII S l iNCOlN .VE~ CHICAGO, ILl.. _

Choice o f readouts - OMNI-A for analog dia l or
OMNI-D for digital dial; Built-in VOX and PTT
fad~tles; Selectable Break-in. lnslant or delayed
recewer muting; Dual-Jumge Receiver Offset Tun
In g . :!:5 kH z o r :t:O.5 kHz; Wide O ver load
Capabilities. dynamic range typicaDy exceeds 90 dB
and a PIN diode switched 18 dB anenuator is also
included Phone Patch Interface Jacks; Adjustable
AlC ; Adjustable Sldetone: Exceptional Sensitivity;
200 WaUs Inp ut to final with full warranty on final
transistors for first year, pro-rata for 5 years; l00~
Duty Cycle for RTIY. SSTV or sustained hard usage;
12 VDC Circuitry for mobile use, external supplies
for 1171220 VAC opereuon; Front Panel Micro-
phone and Key Jacks; Built-in 25 kHz Calibra tor in
a nalog dial model; Zero-Beat Switch; "S",SWR
Meter; Dual Speakers; Plug-In Circ uit Boards;
Functi onal Styli ng. bla ck textured vinyl o ve r
aluminum "cIamsheU" case, comple me ntal)! nonre
flective wa rm dark metal fron t panel; Com plete
S hwlding; Eesser-to-use s ize : 5~"h x 14\4·w x
14"d; Full Options: Model 64-5 Keyer $85; Model
243 Re mote VFO $139; Model 252MO matchlT19, AC
power suPply_$ 139; Model 248 Noise Blanker $49;
Model 2 11500 Hz 8.pole Crys tal Ladder CW Alter
$55; Model 2 18 1.8 kHz B-pole Crystal Ladder sse
Filter $55;

OMNI owners note: Your OMNI can be converted 10
a S ERIES B model et the factory for just $50 (plus $5
for packing and shipping). The notch niter replaces
your present squelch control a nd provisio n Is made
for the two addi tional optional fi lters; a partial panel
with new nomenclature is provided. Contact us for
details.

Model 545 S eries B OMNI-A $949
Model 546 Serles B OMNI·D $1119

Experience the uncrowded wo rld o f O MNII
SEffiES B. See your TEN -TEe dealer or write for tun
d etails .
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INTRUDER WATCH

Continued on page 132

Wells A. Chapin WaGl
507 Franklin
Kingsley MI 49649

Dear OM:
Your article, " Where Have All

the kHz Gone?", in the June,
1977, issue of 73 made me
realize that mine was not th e on
ly voice crying in the wi lder
ness. Reminds me of Clair
Foster and Boyd Phelps too
many years ago.

Now fo r the record: I've been
licensed since 1936 and an
ARRL member almost that long.
My OSTs go back to 1934. 1view
w ith alarm the " increased ex
penses" of th is non-profit
organization that requires all
too frequent raises in dues. I
view with alarm th e high pay of
the top management people in
Newington and their all-ex
oenses-patc junkets to over
seas conferences, along with
wives or secreta ries . I view with
alarm the loss of dedicated
staff along with the "neces
sary" building addition.

I wonder about all those fine
" services" provided to the
membership. (My own attempt,
once, to util ize the ir "Technical
In formation Service" was a
disaster.) I wonder about their
vaunted " Int ruder Watch,"
which you mention.

Let me tell you about their
" Intruder Watch. " Two years
ago, I was home recovering
from an operation, so I scanned
all the HF bands during the day
to see what was going on, just
as I did in 1938 when I was also
home for reasons of health. The
comparison in dayt ime ham ac
tivi ty between 1938 and 1977
was a st o n i s h i ng- t he HF
bands are less crowded now! It
made me wonder about the
great " band crowotnc'' c laimed
by the ARRL

But, gett ing back to the " In
truder Watch," I discovered dur
ing the day very strong Russian
language AM nets, sometimes
two or three, on frequencies
around 3550 and 3650kHz in our
an-meter CW band. These obvi
ously were the foreign fiShing
boats right off the coast of Long
Island, and they could be seen.
This was before the 200-mile
law went into effect.

... and there never will be. So
here we go again.

However, despite my cyn
icism, take Vic at his word and
give him the input he wants.
Let's see il anything happens
this time ... and perhaps we
can lind out what they ever did
with the $100,000 they set aside
and kept replenishing for pre
serving ama teur radio.- Wayne.

1'---__1

vice and/or the ARRL in general,
or some very specific portions
th ereof, please let the LRPC
have th e benefi t of you r think
Ing. A letter or card sent to me
at the address given below,
marked for the attention of the
LRPC, will be acknowledged,
and I will make sure that your
comments are made available
to each of th e members of the
committee.

Vic Clartt W4KFC
Chairman, LRPC

12927 Popes Head Road
Clifton VA 22024

It is interesting to see a leading
director 01 the ARRL admit in
print that the material we have
been reading in aST about the
League providing guidance lor
amateur radio has been hog
wash. Here is the admission
that there has not been much
thought given to long·range
problems . . . which anyone
who has been keeping up with
events knows alf too welf.

Next Vic tries to pu t over that
old saw about amateurs no t
building any more. I'm sick and
tired 01 hearing that tram the
League . . . it is a lie and a put·
down lor amateurs. The lact is
that more amateurs than ever
before are building and design
ing equipment. The percentage
of the magazine ads l or parts is
prool positive 01this. Just com
pare the parts advertised today
with the meagerparts ads 01 the
1930s, back when hams were
really hams. Utter rot. In those
days the construction projects
liffed two very small magazines
.. _we print more projects in a
couple 01 issues than you could
find in a year in the olden and
golden days 01 ham construc
tion.

Sure we're having problems
with the FCC and with WARC.
We are living in a much more
political world than we were tor
tv years ago and we are stuck
wi th 8 six ty·year·old organiza·
tton which is still somewhere
back in the '3Os politically. You
deal with the FCC in a political
manner, not with dockets and
testimony or even with la wsuits.
It is time the ARRL learned this
and started dealing realiStically
with the world 01 the '80s.
Remember that the FCC got
backed down once andonce on
ly in recent years, and that was
over the repea ter rules. I orga
nized that projec t completely
and ran it wi th the ARRL retus
ing to cooperate, saying it
wouldn 't work. It did work . , .
and nothing else has.

The ARRL has funded almost
identical efforts before. The
directors set aside $100,000 to
be used to help preserve ama·
teur radio. Instead, it was used
as a slush fund lor vacations
and other nonsense. There
never has been an accounting
01the expenses put to this lund

•

•
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restrictive antenna legislation,
RFI problems, etc.). it becomes
increasingly apparent that all of
us-ARRL members and non
members alike-need to give
much serious thoug ht abou t
where the Amateur Radio Ser
vice is or should be going in the
decade ahead.

Long-range planning is hard·
Iy an exact science, but it is
possible to anticipate some
problems, to perceive certain
distant opportunities, and to
develop appropriate recommen
dations. If we put our collective
heads together, perhaps we can
do someth ing to establ ish posi
t ive courses, rat her than simply
drifting and reacting to external
events. But it will require a
substantial amount of effort on
a continuing basis by a number
of concerned amateurs who are
willing to assess the past fo r
the guidance it may provide in
planning for the future, rather
than merely criticizing past
decisions or failures.

As a method of providing a
focus fo r a long-range planning
effort, the ARRL's Directors at
their January board meeting
created a Long-Range Planning
Committee (LRPCl, set aside
initial funding for its operation,
and gave it the responsibility of
" .. . revi ew ing and mak ing
recommendations to the Board
concerning the programs which
the League is and should be
providing to Its members and to
the Amateur Radio Service . . ,"

At Its initia l meetin g in
February, the members of the
LRPC- Dic k Baldwin W1RU,
Hazard Reeves K2GL, Charles
Dorian W3J PT, Vic Clark
W4KFC, Larry Price W4RA, Jay
Holladay W6EJJ, and Herbert
Hoover III WGZH (with ARRL
President Harry Dannals W2HD,
ex-officiol-agreed upon a
number of criteria governing its
activities : No facet 01 the
ARRL's operation was exempt
from scrutiny andlor recom
mendat ions; the general wel
fare of the entire Amateur Radio
Service was to be served, not
just parts of It; and a subject as
complex and fa r-reaChing as th e
future of amateur radio and th e
ARRL could not be th oroughly
appraised without the Input of
many different people . _. ARRL
members or not.

Therefore, if you have some
thoughts, comments, and/or
recommendati ons about the
fu ture of the Amateur Radio Ser-

.. ', ~ .
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PLANNING

I

l. u:

Dear Fellow Radio Amateur:
For more than sixty years,

amateur radio in the United
States has grown like Topsy,
carried along on the wave of a
galloping technology, without a
great deal of thought being
given to lis long-range future.
Having established during this
initial half-century an impres
sive record of technical innova
tion and a growing repertoire of
services to society, we have not
done too badly.

But where are we going from
here, and what will be our
" basis and purpose" in the
yea rs ahead? Some express
concern, for example, th at th e
character of amateur radio in
this country has been moving
away from the technical
aspects of yesteryear-the de
signing, constructing, and sub
sequent tes ti ng of home-bui lt
equipment. If, in fact, ou r
technically-oriented justifica
tion for spectrum occupancy is
declining , there is little
evidence that the impact of
such a trend upon our long·
range fu ture is being given a
great deal of thought. Most of
us recognize that amateur radio
is changing and will continue to
change, for our activities are
closely linked not only to a
rapidly changing technological
f ield, but also to a dynamic
society that confronts us with
new obstacles, challenges, and
opportunities lor providing
useful public service.

With a steadily increasing
number of new amateu rs, the
spectre of more government in
tervention, and pressures on
our frequencies and erstwhile
freedoms (via WARC, changes
in licensing regulat ions, revi
sion of the Communications
Act of 1934, the growing rash of

The AARL's new Long·Range
Planning CommIttee is seeking
10 obtain Input and ideas from
amateurs throughout the coun
try. As the committee's first
chairman, I have prepared the
attached "open letter" to US
amateurs 10 solicit (via the
amateur radio press) their assis
tance with the work of the com
mittee. I'm hoping that you
would be willing to include it in
an early issue of 73.

Victor C. Clark W4KFC
Clifton VA

1 1
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You can see it by writing: TheVibroplex Company, Inc.
476 Fore St., P.O. Box 7230, Portland, Maine 04112.
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Contests Calendar

- = described in June issue

Week" of August 11 to 18 from
the Centennial Headquarters.
CW and phone operation on all
HF bands except 160 meters ,
VHF on 146.52 si mplex, and reo
peater VE3TBF on 147.24/.84.
Special aSls for work ing

Robert Baker WB2GFE
15 Windsor Dr.
A/co NJ 08004

DAFG 10 METER CONTEST
Contest Period:

1200 to 1600 GMT
August 4, 1979

Note: This contest started in
May, 1979, but information was
received 100 tate for en try In the
contest calendar. Th is is there
fore the second and final part
of the test.
EXCHANGE:

RST, aso number, name,
QTH.
FREQUENCIES:

28075 to 28175 MHz, AnY
ontyt
SCORING:

Each station may be worked
once. Each complete two-way
RnY contact counts as one
point. The multiplier is deter
mined by the number of coun
tr ies worked . The European
Country List (WAE) and the tat
est AARl Country list will be
used. In addition, each differ
ent prefix will be considered as
a multiplier, too.The final score
wi ll be a total of t he multipliers
mu ltip lied by the total of aso
points.

CLASS/FICA nONS:
Class A-up to 100 Watts

ou tput; Class B- above 100
Walts outp ut; C lass C-SWL.
LOGS AND EN TRIES:

Logs must contain name.
call. and complete address of
participant, class. call of ste
t ion wo rked, comple te ex
c hange se nt and receiv ed ,
cou ntry, f ina l score. and time In
GM T. Logs without f ina l score
will be considered check logs.
SWLs-for points. multiply and
score same as above. The same
station may be reported a maxi
mum of 5 limes. Instead of ex
change received, report call of
station worked. Your log should
be in the hands of the manager
no later tha n 30 days after eros
ing the test. Address entries to:
Klaus K. Zielsk i OF7FB. PO Box
1147.0-6455 Erlensee 1. West
Germany. Awards to the high·
est-sconnc SWL and f i rst f ive
in each class.

BARC COMMEMORATIVE
STATION

The Bancroft Amateur Radio
Club will be operating a special
co m m emo ra tive s t ati on,
XJ3TBC, 24 hours a day du ring
the centennial " Homecoming

Aug 4
Aug 4·5
Aug 25·26
Sept 8-
Sept 8·9
Sept g-
Sept 11·12
Sept 1&-16
Sept 15·17
Sept 22·23
Sept 29·30
Sept 3D-Oct 1
Oct 13-14
Oct 20-21
Nov 3-4
Nov 10·11

Nov 11
Nov 17·18
Nov 24
Nov 25
Dec 1·2
Dec 1·3

Dec 8·9

DAFG 10 Meter Contest
ARRl UHF Contest
All Asian OX contest-CW
DAFG Short Contest-VHF
ARRl VHF aso Party
DAFG Short Contest-SW
Kentucky aso Party
Scandinavian Activity-CW
Washington State aso Party
Scandinavian Activity-Phone
Delta aso Party
Fall Classic Radio Exchange
ARRl CD Party-CW
ARRl CD Party-Phone
ARRl Sweepstakes-CW
Ca·WE Contest
IPA Contest
OK OX Contest
ARRl Sweepstakes-Phone
DAFG Short Contest-SW
DAFG Short Contest-VHF
ARRl160 Meter Contest
Connecticut aso Party
North Carolina QSO Party
ARRll0 Meter Contest

XJ3TBC on receipt o f your Jog
information. A certificate
award is available for working
XJ3TBC on any three di fferent
bands on receipt of your log in-
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Model HK·4

-

$4495

-
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• Comb,na l,on 01 HK-t a nd
HK·3

CVtl3 Shelded COIl:11e
w/pIugs !Of HI(·. $7.95

NEW!
Model AT·B

AnU·n p
Bracket

Con verts an~ HK- 3
10 !iK·3M

Model

HK·5A
Ele-ctronlc

Keyer

Wilh anti-lip brackef e~en I hea~·

handed kay pounder cannof fip. Alilhe
tealures 01 fhe HK·J.

• Deluxe strCllghl key
• Heavy base - no need to allacn 10 des!<
• Navy type knob

CC-J sh,elded cable ",, (plug lor HK-3M 53.95

• New CaOofleI CoIoI'&d-l( eyed to
march moSl modetn radio equo~

• ..mboc OrC\MI lot IQUIleZtl .~

• Sell·co '(lie'"'!! _ IncJ <SaYleS

· """ .... rc $6995Ke."... c rop

Model HK·3M

• same as HI(. 1 Ins bese
lor "0::00 pol IIlIOn ... twm

''''''

I

Model HK·2

Order today direct or from your favorite dealer - Add 52.00 shipping & handling per unit (USA) Same day shipment ...

for the famous HAM-KEY*and KEVER!
• TM Hade-mar.

Model HK·1
.:::,:- - '. $2995
CVt sl'loell:iMlc~
... .pIug 'Of HK·t $4.49
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Allied AX.IW! I

aPPreciate any ech ~IV~'" I "oufd
elp

Mike M .
2749 S 8rmer KR8GH

Ytnphonyw
Dayton 0,., 454::

I WOuld like t
with hams who 0 get in tOUCh
~rs of the Ci~;.e former mern
tlOn Corp (C.C.C.).,an Conserva.

Joseph Sch
..~ .. . '!8ru K2\1nu

RTTY Loop

line feed

, MIU" .......
•

----

,N'" to SC~""

Fig. 1. Single-double
on the Model 15/19.

can i nver t an ups ide-down
signal. The speed problem is a
little tackier, but a Model 15 will
copy 67 wpm with adjustment
of the range conner, usually.
Those of you with Model 28
systems or computers should
have no problems.

As far as where to look, there
is really all kinds of advice. The
September, 19n , issue of 73
carried an article on page 52,
" ArTY SWUng," by Webb Linz
mayer, which presented sever
al long lists of signalS copied
that year in New Jersey. Bob
Melville K3WAV passes along
the guidance to look around
three and seven MHz, where he
finds quite a few interest ing
signals.

Bill Mauldin, of Boca Raton,
Florida, passes along the infor
mation that the Voice 01 Amer
ica operates on 14638 kHz, 100
wpm, with full-time news, in
Eng lish and Spanish. Weather
information is all ove r the
place; one might try 10950 kHz,
16440 kHz, 81 10 kHz, 8130 kHz,
and 18765 kHz. All of these are
also 100 wpm, 850-Hz shift. The
weather transmissions use the
" weat her" code, wh ich uses
different symbols to represent
cloud cover, etc. We will cover
interpretation of some of these
codes In a future column.

So scout around and let me
know what you f ind. If I hear it,
too, so much the better! I will
try to pass along any good in
formation to you all, the links in
the RrTY Loop.

Ham Help

you face the mach ine. The
Model 19 is the same, of course.
The winged lever protrud ing out
of the side is called, would you
believe, the single-double nne
feed lever. When the lever is up,
the machine will l ine feed once
upon receipt of a "line feed,"
When the lever is down, two line
feeds are issued. I suspect your
mach ine Is set in the " down"
double-line-feed posit ion.

In case you have to adjust
this mechanism, you may wish
to operate the motor by hand,
with " line leed" coded in to
assess the way the paw l latches
a toothed wheel to produce the
nne-teed action. This pawl is
called the detent lever, and
where it h inges is termed the
"detent-fever eccentric screw."
Th is screw, when rotated ,
changes where the pawl h its the
ratchet that turns the platen. If,
after checking the position of
the " s ing le-doub le line-feed
lever," t he machine Is sti ll
double line feeding, you may
need 10 turn the eccen tric. Note,
if you do, that there are two
posit ions o f the detent-rever ec
centric screw which will provide
correc t ad justment. You shou ld
use the position wh ich applies
the least tension to the detent
lever spring and be sure that
the detent roller rests in the bot
tom of a notch on the detent
ratchet. To sum up, as with all
adjustments to TTY machines:
Good luck, don't terce anything,
and if you are not sure what you
are doing, ask for help.

Quite a few responses have
been received to the question
about commercial ATTY Ire
quenctes. In general , a lew
poi nts have come up. Commer
c ial RTTY stations , if us ing
Baudot code, are rarely fo llow
ing ham c onventio ns. That
means they frequently use
strange shifts, l ike 425 Hz,
speeds , like 67 wpm, and
transmit " upside down," with
high shift. Nonetheless, they
are copyable if you know where
to look and have equipment
which can copy.

The shift problem can usual
Iy be obviated by "straddle tun
ing ," with autos tart and the like
turned o ff. Most all converters

laminneedofa I
schematic for manUa or
general cove a Hallicrafters
:a~:1 5-380. I~~,9~r;cei ver ,
Cos t ny POstage or d ,~PP~ to

s. up ICatmg

Willis p
m . Smith K3lF

COld Spring C AO#2o reamen. R •
oyfestown PA ., d.

18901
Can anyone h

manual and Shelp me find a
c ematlc for ;:In

and bought a Model 28 and a
HAL ST-5000. Now happy on
ATTY, he is looking forward to
the purchase of punched tape
equipment soon. He also has
thought about installing a spark
gap, I suppose . Ser iously,
Jerry's leiter ra ises an impor
tant point that needs to be em
phasized more and more these
days. You don 't need all the
super-modem gizmos wit h
video displays, memories, and
ASCII to enjoy RTTY. Whether
you are using the lowliest thirty·
year-old pr inter covered two
inches deep in grease and dust
or a $10,000 computer system
with triple buffers and direct
memory speed inversion, once
that signal goes out on the air, it
is the same 6O-wpm Baudot
code. We can all ta lk to one
another. that's what makes it
SO much fun!

Jim Dollinger WB90PY
echoes that sentiment in anoth·
er tetter. While J im is using all
the " standards," Model 19, etc.,
he is a lso interested in video ter
minals and such. He would like
to see more about UAATs, and
we hope to have more about
these Interesting devices in the
luture. J im also asks lor tips to
convert a TV set to a video
display. The " source authority"
(as they used to say an Jeopar
d y) for that in lormation wou ld
probably be Don Lancaster's
book , the TVT Cookb oo k,
available most anywhere from
Sam s and now " se c on d
sourced" by Aadio Shack.
Another description can be
lound in the July, 1977, issue of
Kilobaud Microcomputing ,
page 30. Grant Aunyan writes of
" The Great TV to CRT Monitor
Conversion," and that may be
just what you're looking for.

Whew! With all this talk 01
sophisticated ATTY equipment
and stete-ot- t ne -art tech 
nlques, we sometimes lose
sight of the simple puzzles that
confront the neo-ATTY·phyte (I
like that word!). A.E. Ferguson,
from Wolf Point, Montana ,
writes: '" have a Model 15 TTY.
The line feed double spaces.
Can this be changed to single
l ine spacing?"

Well , A.E. , the Model 15 was
set up to provide ei ther single or
dou.ble 1.lne feeds. The double
settmg IS COmmonly used .
g,r;.~;ae;:/!;ess~ Where do~~
read On the pr IS eaSier to

hUb/lcation. '~~lIor to .edit for
~s a tendency t adrrllt that It

w e~ USed On th~ Waste paper
and IS less tha ham bands
someone is n d.es/rab/e wh
ture. Sendmg You a p~~

Fig. 1 is a dl
side o f the M~gram of the left

el 15 Platen as

Marc I. Leavey, M.D. WAJAJR
4006 Winlee Road
Randallstown MD 27 733

How did that Gershwin tune
go? " Summert ime. and the
RTIY is easy"?Well, the season
is upon us, and it's lime to see
what the mail person brings.

AI Baketet K7ZMO of Ken
newick, Washington, send s
along his RTTY transmitting
program, which he combined
with t he receiving prog ram
published in last year's Rny
Loop. Al has submitted it to the
l FD-400 User's Group for
owners of 6800 systems and
Percom disks, and I am sure
that users of com pa ti b le
systems will appreciate his ef
forts.

vlctor Johnson, in Mtnneap
ens, Minnesota, wrttes request
ing a similar Any program writ
ten for the H·B, the Heathkit
8080-based system. Whi le there
have been several RTTY pro
grams published in the various
ham magazines, I have yet to
find one written spec ifically lor
the H-8. I do not know if the
architect ure of thi s machine
would prevent using program s
wri tten for other 8080-based
systems, but I Invl, 3any readers
with inlormation on such a pro
gram to drop me a tine and let
me know. Vic tor a lso asks one
of the most common questions
of newcomers to the Green Key
set: " Where can I get equip
ment?" I would urge you all to
check the ads in 73 carefu lly
and make contact at your local
ham club or clubs. Frequently
you may be able to f ind a ma
chine locally which would nor
ma lly go unsold; let someone
know you are in the market.

Another ATTY neophyte (or is
it neo·ATTY·phyte?) Is Jerry
Strauss KB6BP(ex·WB60IN), of
Yorba Linda, California. Jerry
followed a rather interest ing
course in his entry Into ATTY.
He notes that as an act ive ham
for 15 years, he had always
wanted to get Into ATTY, but the
thoughts of " all those gears,
printers , etc ." wa s tota lly
foreign and somewhatlrighten
ing to him. So, when Aadio
Shack came out with the TAS·SO
and a ATTY adapter was cevei
oped and marketed by Micro
trc rnc e, he decided to kill the
proverblellwo birds a nd g t ·
10 RTTY d e m
too. He s~::fesha ve a computer,
w orked well b that the sys tem

p rOblem S. Th~t that there were
SOme one he most trOUble
leakage o f TAs-OO°ted was th
Into his receiver square wave:
twenty meter , part iCUlarly On
lOwed the s. So, Jerry f
travelled I path most o f 01-

n the other dl us
rectlon
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For super operator convenience,
Our keyboard IAIOrks in MORSE, BAUDOT, and ASCII codes and controls the terminal. too.
You can edit a message, program the HERE IS message , send the "Q UICK BROWN
FOX . . . " test message, change speeds, and change the te rminal modes , a ll from
the keyboard itself. In fact , the KOS (Keyboard Operated Switch) fea ture even turns
the transmitter on and off from the keyboard, The 0 5 -3000 K5R also featu res Iull-lenqth
72 character lines (16 lines per screen), 5 speeds of BAUDOT and ASCII RTIYand Morse
code from 110 175wpm (Version 3), and \AIOrd wrap-around to prevent splitting of words at the
end of a line . When combined with the HAL ST.6()()() Demodulator. you have the
ULTIMATE in RTIY equipment.

OS·3000 KSR Version 3 (MORSE, BAUDOT, ASCII) , $1575.00
OS-3OO:I KSR Version 2 (BAUDOT & ASCII only) ", ", " $1195.00

Write for our latest catalog & RTIY guide.

For our Overseas customers:
see HAL equipment at:

Richter & Co.: Hannover
I.E.C . Interrelco; Bissone
Vcom Imports ; Auburn. Vic., Austra lia

-~=

HAL COMMUNICATIONS CORP.
Box 365
Urbana , Dlinois 61801
217·367·7373



New Products

CDE's new antenna rotor brochure.

Target In
on the world

-

Panasonic 's new DIP nickel cadmium battery.

gu lar DIP package offers pins s t an dard high·pe r fo rmance
that have standard PC-board characteristics of Pana sonic
spacing. nicke l cadmium rechargeable

To prevent accidental battery batteries. These include good
discharg e during the wid el y. capac ity retention, 500 or more
used wave soldering o f PC charge-discharge cyc le capa
boards, the new DIP batteries bil ity, and high degree o f cell
are avai lable in the discbarqed uniformity.
state. Once t hey have been These new batteries will be
soldered into the PC board, they available after July. For further
can be charged to the desired information, contact Panasonic
capacity. Comp any, Electronic Compo-

The new DI P batteries offer nents Division, One Panasonic

\

---,

The 20 meter resonant frequen
cy is set by rotating a knob in
the boom to any desired spot.
On 10 and 15 meters, the user
can select operation on ei ther
phone or CWo The power rat ing
is a full kilowatt. One common
5O-0h m feed is used for all
three loops, and swr is adjust
able to 1:1 on 20. It is almost as
low on the other two bands.

Looking like a TV anten na to
laymen and angry neighbors,
the new Tempo tribander ca n
be the answer to the amateur
"sti ut- tn.'' Wher e rooft op
mounting is not possible, th e
antenna can be hung in an at
tic , in a tree, or ju st about any
pl ace and sti ll put out a c red it
able s ignal. For fur ther infor
m at ion, contact Henry Radio,
11240 W. Olympic etva. . Los
Angeles CA 90064; (2 13)-477
6701. Reader Service number
H3.

DIP NICKEL CADMIUM
BATTERIES ANNOUNCED BY

PANASONIC
Two models of DIP (dual-in

line) nickel cadmium batteries
for easy mount ing on printed
circ uit boards are now available
from the Elec t ron ic Compo
nents Divi s ion of Panason ic
Co m pany. De s ig na t ed as
" MEMORY MOUNFM" nicke l
cadmium, the new batter ies are
avail able in two voltage ratings
- 2.4 and 3.6 V dc - with the ca
pacities of 110 mAh. The recten-

New Tempo miniature trtoenaer.

TEMPO INTRODUCES NEW
K6FZ MIN IATURE TRIBANDER

ANTENNA
Henry Radio has announced

the ful l availabil it y of a new
m iniature K6FZ 20115/10 meter
tribander antenna under Its
Tempo brand name. Measuring
only 8 feel square, the new an
tenna is based upon a fu ll nan
wave-l on g const ant-c urrent
loop design using capacitive
phase shifters in the outer arms
to achieve tront-to-back rat ios
on the order of 15 dB. Ga in over
a full-size dipole is 1 dB.

The new Tempo tribander is
constructed mainly of excec
t lona ll y st rong and lightweight
f iberglass antenna rods made
by Monogram Indust ries. A
copper conductor is positioned
centrally in each rod . The basic
antenna is the 20 meier loop
(onlo wh ich the smaller 15 and
10 meter loops can be mounted
opt ionally). Elements sc rew or
snap toget her in a matter of
m inutes to simpl ify assem bly
or disa ssembly, a feature of
part icular interest to f ield day
and DXpedit ion enthus iasts .
Th e overall weight of the trio
bander is 14 pounds, and the
antenna can be rotated, if de
si red, by any inexpensive TV
rotor.

In add ition to its more than
adequate trent-to-beck ratio
and gain , cons idering its small
size, the bandwidth on 20, 15,
and 10 is exceptionally wide.
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Optoelectron ics' new PDT-500 digita l thermometer.

Way, Secaucus NJ 07094; (lO 1)
348·7136. Read er Se rv ic e
number P31 .

NEW BROCHURE DESCRIBES
COMPLETE LINE OF CDE

ANTENNA ROTOR SYSTEMS
comeu-pvbmer Electric Ocr

potation has released a new
elqht-paqe co lor broc hure pre
senting th eir complete line of
antenna rot or systems. Each of
the six rotor systems is utus
trated and described.

They include: the 'reutwtet
ertv, designed for king-sized
antenna arrays of up to a 30 sq.
ft. wind load area; the new Ham
IVTM, the latest version of the
world-famous Ham series; the
new CD 45, incorpo rati ng pro
fessional features at a popular
price; the BIG TALKTM , with IC
cont rol tha t le ts you pre
program locations most com
monly used; the AA 40, a deluxe
unit with solid-state accuracy
and silent operation; and the
AA22XL, a popu lar system with
automatic control. Included in
the COE Antenna Rotor Sys
tems brochure is a breakaway
photograph of the time-tested
Bell rotor.

For further informat ion , con
tact Leona rd Sabat, Corn ell·
Dubilier Elect ric Corpora tion,
subsidiary of Federal Pac ific
Elec tric Company, 150 Avenue
L, Newark NJ 07101; (lO1} 589
7500. Reader Service number
C143.

SENCORE INTRODUCES NEW
IN·OR·OUT·OF·CI RCUIT

POCKET CRICKET
TRANSISTOR TESTER

Sencore has recent ly in tro
duced a new pocket-sized tr an
sistor tester to meet t he in
creasi ng need of soli d-state
field service. Bat tery-operated.
and we ighing only 14 oz., the

Pocket Cricket is totally pre
pared to check virtually al l tran
sistors and FETs on the market,
in or out of circuit. No setup
book or tr ansi stor data is
needed at all to check tra nsis
tor ga in and leakage between
all tran sistor elements. This
patented new device has the
un ique capability of automatl
cal ly co nnect ing the te st leads
for test , regardless of how th ey
are con nected to the transistor.
For test lead ident ificallon, a
t z-co smcn switch is rotated
through all positions until th e
Cricket " chirps." The chirping
noise not ifies the user that the
leads are connected correctly
and the switCh control points to
th e test lead connections. Ga in
is simply read as good or bad
on the meter scale for fa st field
operation.

Th e TF54 Pocket Cricket also
identi fi es the component being
tested as a transisto r o r FET
during the test, should th e user
not be able to identify a re
placement transistor. The com
pany claims 99.9 percent teet
ing reliability.

New features, not found on
small tra nsistor te sters made
by Sencore, inc lude solid ac
tio n bat handl e sw itches, a
D'Arsonval meter movem ent
fo r more accurate leakage mea
su rements on cri t ical transis
tors, and an automatic off ctr
cuit t hat turns the instrument
off after 10 minutes of use (to
save batteries). The instrument
can be eo-operated on the
bench with an optional PA208
power adapter. Other accesso
r ies incl ude a th ree-pronged
t ouchtone probe (pa rt no .
39G85) for eas y connect ion to a
prin ted c irc ui t board and a
high ly durable reatneret te ca r
rying case (part no. CC21n.

For further information, coo-

tact Sencore, Inc., 3200 Sen
core Dr ive, Sioux Falls SC
57107; (605} 339-0100. Reader
Service number SlO2.

PRECISION DIGITAL
THERMOMETER

Optoelectronics' new erect
eron Cel siu s/Fahrenheit digita l
thermometer has .1 - resolut ion
and two sensors (ewnch-setec
table). The POT-590 has a-50 0

Cto +l50 - C( - 60to + 200- F)
temperature range with bet ter
than ::l: .7- accuracy . Two laser
trimmed temperatu re-to-cu rrent
transducers can be remoted
over hundreds of feet of two
conductor cable wi thout noise
pick up. The swi tch-selectable
Fahrenheit or Celsiu s temper
ature is d isplayed o n four
.43-in ch high-in tensity LEOs.
The PDT·590 is enclosed in an
attract ive heavy-duty bronze
aluminum case and is provided
with a 11 5 V wall plug trans-

former for ac operation. Option
al internal nicad batteries pro
vide several hours of portable
operation. Size: 1Jh " H x 4 1h " W
x 5 'I. " 0 ; weight: 14 ounces. For
f urther in formation, contact
Optoelectronics, fnc., 5821 N. E.
14th Avenue, Ft. Lauderdale FL
33334; (305}771·205011. Reader
Service number 0 3.

VHF FM RECEIVER KITS
FROM HAMTRONICS

Hamtronics, Inc., has just an
nounced an exciting new series
of VHF FM receiver kits. The
model A75 is the fourth qener
etten receiver by Hamtronfcs.
and it incorporales all the de
sign leatures of the previous
designs- plus some new ones.
The chief feature of the R75
series is a wide range of serec
tivity opt ions. Four models, with
different crystal f illers, provide
th e optimum selectivity for each
type of service, rang ing from

Sencore's Pocket Cricket. A Hamtronics VHF FM receiver board.
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MFJ's Signal Enhancer fl .

Conrinut!d on page ':xl

"tight" selectivity with little
ringing, or you can peak with
the main fi lter and notch out an
other signal with the auxiliary
f ilter. The possibilities are al
most endless and are really
limited only by your imagination
and dexterity!

I lound the noise limiter cir
cuits very useful, even though
my transceiver (a Tempo 2020)
has a bu ilt -in noise blanker. The
limiters were especially helpful
when used In conjunction with
my Yaesu FRG-7. whose ANL
(automatic noise limiter) works
only on AM signals. The limiters
did, however, cut down on the
fi lter's audio output (partic
ularly noticeable when using a
speaker rather than tread 
phones), and the CW lim iter had
to be used judiciously (as it
could be overloaded and start to
" chop" th e desired signals tt
the receiver's audio gain were
run too high). The trick is to set
the audio or rl gain on your rig at
the right level so that the signal
is passed but the no ise is
blocked.

A t inkerer, I also tried the MFJ
lIIter w ith my KLM·2700 mu lti
mode a-meter transceiver and
w ith a JC Penney 6237 AM CB
base station set. The filler
worked surprisingly well with
the KLM rig, especially on SSB
and CW where there Is no provi
sion to Install optional, sharper
i-I filters. On FM, there was no
noticeable selectivity improve
ment, although the fi lter's con
trols could be adjusted t o
mod ify and enhance the set's
audio response. When using the
MFJ unit with the Penney CB
transceiver, a very noticeable
improvement in selectivity was
obtained, and it wa s easy to null
out AM carrier heterodynes. The
noise filler was effective with
both units (even on FM), despite
the fact that the KLM rig has a
built-in no ise blanker and the
Penney CB set is equ ipped with
an adjustable noise l imiter.

The " simulated stereo" tea
tu re took some getting used to,
but has its place, particularly on
CWo The Idea is to have " raw"
receiver audio fed to one ear
and filtered or " processed"
aud io fed to the other. This
unique feature allows you to
copy ott-trequency stations in
one ear while you stmutta
neously hear " single-si gnal"
audio in the other; the brain
hears all the signals, but the
processed signal stands out
from the pack. I round that work
ing in th e simu lated stereo
mode cuts down lat igue as well.
The kind of phones with in
dividual volume controls on
each ear work best, since you
can easily strike a balance be
tween processed and unpro
cessed audio levels.

A couple of cautions are in
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More on th is tater}
The power switch is the main

control. When power is 011, the
filter is cut out of the ci rcui t and
audio is routed directly to the
speaker or headphones. In the
"on" position, t he l lIter is in
business, without the noise
li miter feat ure. Goi ng to
NUSSB or NUCW, noise limit
ers are cutin that are designed
to l imit impu lse noise peaks
and remove background noise.

Having owned the Autek OF-1
and OF-1A filters, both excel
lent units, I found tuning and ad
justment a bit more complicat
ed usi ng the Signal Enhancer
II-possibly because there are
more knobs to turn! Once I got
the hang 01 it, though, I found
that it did a good job on both
CW and SSB in slic ing through
ORM and ORN. On CW, I could
zero-in on the desired signal in
the peak mode and almost com
pletely eliminate other signals
by carefully adjusting the selec
tivity and frequency controls. I
found that the lowpass mode
was " super" for CW work;
signals could be boosted even
more so than in the peak mode,
and this mode gave more audio
output to boot. (Because circuit
gain rises in the lowpass mode,
you have to watch the input
audio level to prevent overdrfv
ing th e fil ter with consequent
distortion.)

I also prefer USing the
lowpass mode on SSB, at
though peak and notch can also
be used depending on QRM
condi tions. If heterodyne ORM
is the major problem, you can
run In the notch mode, ad
justing the frequency con trol to
null out the offendi ng signal.
You can run in any main Ii Iter
mode and cut in the auxiliary
filter in either the notch or peak
modes. For instance, you can,
when working SSB, operate the
main filter In the peak mode, ad
justing the frequency and band
width controls for best audio
response, and then-using the
auxil iary filter- notch out any
annoying heterodyne. On CW,
you can kick in both the primary
and auxiliary titters to yield very
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you to peak or " enhance" the
desired signal wh i le at the same
time you remove or " notch out"
ORM.) The four-page instruction
manual and the catalogue that
was Included in the shipping
package told the facts: The
main and auxiliary filters allow
selectivi ty down to 40 Hz band·
width, variable over the fre
quency range of 300 to 3000 Hz,
and the notch depth goes all the
way down to 70 dB. Six trent
panel controls allow function
selection (bypass, on, and SSB
or CW noise limiter), main fil ter
operating mode (peak, notch,
rowpass, or highpaSS), and main
filter select ivity and frequency
adjustment. There are also two
controls lor the aux iliary filter,
which can be operated simul ta
neously with the main one. The
auxiliary selectivity control has
a push-in, push-out leature so
that either the peak or notch
lunction can be selected with a
gentle push on the control knob.

The filter came complete with
a ttc-vcrt power supply; it's of
the "external power adapter"
types commonly used with por
table radios and small tape re
corders. The filter will also run
di rectly from an y 9-1 8-volt
source 01 filtered de. The audio
from the rig is connected to the
Ii Iter input by means of RCA·
type phono plugs: the MFJ-752
can accommodate tw o inputs
which are selected by a rear
panel slide switch, allowing you
to connect two rigs to the fi lter.
A standard (II. ") phone jack is
used to hook up your regular
station speaker; the speaker
line is disabled whenever neao
phones are inserted into the
headphone jack on the rear
panel. I should point out that
this jack is of the 2-circuit
(stereo) type ; it's best used w ith
stereo headphones to take ad
va nt ag e o f the so-c a ll ed
" simulated stereo" feature .
(W'hen you use stereo phones,
unfiltered audio directly from
the receiver is fed to one ear
phone; the other ear gets " pro
cessed" or filtered audio. Mono
headphones can be used if the
stereo feature isn't wanted.

±30kHzat -60dBforweather
satelli te reception to ± 15 kHz
at - 100 dB for demanding split
channel repeater service. Other
teatures Include increased sen
stt tvlty, smaller size, and easy
construct ion. The 4· x 41f. ·inch
receiver consists 01 two PC
boards, allowing for mounting
flexibi lity. Kits are available for
the 10m, 6m, 2m, and 22O-MHz
ham band s. They can also be
used on adjacent commercial
and weather satell ite trequen
ctes.

For more info rmation, con
tact nemtrontcs. Inc. , 65F Maul
Rd., Hilton NY 14468; (716}392
9430. Reader Service number
H16.

A LOOK AT THE
SIGNAL ENHANCER II

In the fifties and sixties, the
best way to improve receiver
select ivi ty at low cost was to
add one ot the outboard devices
popular th en, such as a o-muttt
pller (whic h worked on the set' s
i-f stages) or a war surplus radio
range filter (which was inserted
in the set's headphone lead).
Both methods left a lot to be
desired.

It seems that suddenly hams
have discovered that the east
est -c-ane in som e ways, most
cost-effec t ive-way of improv
ing receiver selectivity is to add
an outboard audio filter. The
popularity of these so-called
" act ive" filters has not been
lost on manufacturers either
perhaps a dozen make these
handy accessories, including
Kantronics, Datong, Electronic
Res earch Co rpora t ion o f
Virginia. Dynamic Electronics,
Palomar Engineers, Waneco
Radi o, Autek Research , and
MFJ Enterpr ises.

MFJ has come up with sev
eral good designs, each one
better than th e one preceding it.
with each mod adding new con
venience featu res. Thei r latest
" ma xt-ut t er'' is t he Signal
Enhancer II, a very attractive
dual tunable design intended to
remove interference from SSB,
AM, CW, and RTTY signals. The
ads for the new Ii lter stressed
its I lexibility and improvements
over earlier models, so I ar
ranged with the hams at MFJ to
put one of the new filters to
work in my ham shack.

The Model 752 l ilter arrived
on a Friday afternoon, and by
that evening I had di gested the
installation instructions. From
the instructions, I learned that
the 10" x 2" x 6" cream-and-wa l
nut cabinet contains not one,
but two, independent fi lters.
The main f ilter is a two-section,
lour-pole variable f ilter with four
major funct ions: peak, notch.
lowpass, and highpass modes.
There Is also a second " aux.
iliary" lliter having peak and
notch funct ions only. (The idea
of having two fi lters is to allow
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This NEW MFJ Versa Tuner II • • •
has SWR and dual range waUmeter, antenna switch, efficient airwound
inductor, buiU in balun. Up to 300 waUs RF output. Matches everything
from 160 thru 10 Meters: dipoles, inverted vees, random wires, verti·
cals, mobile whips, beams, balance lines, coax lines.

Transmitter matching
capacitor. 208 pI.
1000 volt spacing.

Efficient airwound induc
tor gives more watts out
and less losses.

Meter reads SWR
and RF watts in
2 ranges.

Sets power range,
300 and 30 watts.
Pull for SWR.

' W"'WAns I1F.1 11\......S¥ITlER

95,

~~ '.,,9 ,• - - • ,--
Antenna matching
capacitor. 208 pt.
1000 volt spacing.

ANTENNA SWITCH lela you select 2
COil lfl! . ntennu , r.ndom wire or
"'lIncr liflll, .ncI tunlf !lYIlI".

.-~ .

transmitter to . ny leedhne Irom 160 Ihru 10
Mete~ whether you nave coax cable. balance
line. Of random wire.

You cln lune out the SWR on your dipole,
inverted vee . random wire, vertical. mobile
whip, beam, Quad. or whatever you have.

Veu nn ewen operlte . 1 boIndl With just

Only MfJ gives you this MFJ 941 Versa
Tuner II with all these features at fill s price:

... SWR .1Id dual fI" w..ttmelrr (300 and
30 watts full scale) lets you measure RF
power ootput 'or simphhed IUIIIIlQ

An antenna switch lets you select 2 coax
fed antennas. random wire Of balance line.
and tuner bypass.

... new efficient lirwDuncI induclor (12 pO

Slbons) !lIVes yOtl less losses man a tapped
torOid lor more watts out.

A 1:4 bllun for balance 111"185. 1000 vol t
capacitor spacillQ. Mountm!l brackets tor me.
bile installations (not shown).

Wilh lhe NEW MFJ Vern Tuner II you can
run your lull narsceve power output - up to
300 warts RF power outpu1 - and match YOUf

•
• '8'.

• • • .1iIJ· ."!J' .. .'.
one eKi$lmg antenna. No need to put up sepa
ra te antennas lor each band.

InCrtu e tile usable boIndwllltll Of your mo
bile whip by tURIng out the SWR frOm inaldr
your car. Works great with all solid state rigs
(like the Atlas) and with all tulle type rigs.

" trnels weU, too. Its ultra compacl size
8K2K6 inches lit easily in a small come, Of
your suitcase.

TIliI beautiful Ilttlr tUI)llf is housed in a
deluxe eggshell white Ten-Tee enclOSUfe With
walnut grain sides.

SO·239 COil conflllcton are provided IOf

transmitter input and COOK ted antennas,
Quality uve way binding posts are used lor
the balance line inputs (2), random wire input
(1). and ground (1).
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...' - . '0000<> ....._ _ 'M•
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~MfHOO ECONO TUNER

... n .....N1 Yoru r _ n 11II ,"n __
_ .. _ T.uCN .

MFJ·16010 RANDOM WIRE TUNER
","".. 1" !llnI I I 1ilIt1en, lit If ,ot . ,nl Ilf .
.............. . b' fl . 1Z,.... .
IO-U' CI ..... Zd. ~ iIicIIn- ....... U II Z.. _.
.1.1 _ _

0 ''''' 0 J. 0 ....... - ~ --

MFH01 VERSA TUNER
...._._ "'_.ItlI...
Only IIfJ osn on .the , • • ound onouct<w 112 ~lIOnSl

.. lnos ClaSS ot tune<s 10 g... you mort watts out and in s
los,", tllan a laW"'! ,"'''''' . lIatcl1e, " "'ytll"" lfom 160
!Iw 10 loIel <lipoIo's , ... ..10Id . .... . ,_ ", ~..., ...~
taIs. _ Jvps, _So -..:e lonos, COO, lIneS. Up 10

200 ",aIlS Af 00I1put 1 .4 _ lcr __ lIneS. Tune 0011

.. SWll III Y"U' _ "''''P ......... ~. W"'...
",1lI\ aI "ll'I' \JII'a-' ~.2 .6"!ln SO 239~
Iln ~ "'~ llIIIlIng pasl5 T... Tee:~

For Orders Call toll-free 800·647·8660
--

For technica l In fo r m a t io n , order and repair status, and In Mississippi, p lease call 601·323·5869.
Order any product from MFJ and try it. " not delighted. return within 30 days tor a prompt refund (tess shipping).

Order today. Money back If not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

Order By Mail or Call TOLL FREE 800-647·8660 and Charge lIOn IZ .
MFJ ENTERPRISES ~ISOSI:S?M9:rATE.';';\~SfSSfPPI 39762
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GLOSSARY

Ttle ability 0 1 tbe multiplexer to pass . signal at a
particular frequency once It Is turned on. The ba nd·
widlh Is the _ 3 dB polnl and is equ ivalent to Ihe
small·signal bandwidth aeeccretec With aampte
anc-hosd devices,
A measure 01 th e amount 01 a signal Input 10 an
" 0 " " channel that appears at the output 01 the
mul tiplexer superimposed upon the signal passed
through the " on" channel. This i s a direct funct ion
o f the teequency o f the signals, since the semicon·
ductor switches are capaclUvely coupled within l he
inlegraled circuli chip. The higher lhe frequency,
the greater the cross tal k, Th is phenomenon is si mi·
ta r to the feedthrough prob lem associated With
sampte-and-hctd devices,
The ti me necessary l or the muttlptexer'a output to
be w ithin a certain error percentage of lhe Inpu t
signal once Ihe channel is selected, or lurne<! " on."
Th is time may be speci fied euber as Itle switching
lime of the semiconductor switch p luS tne analog
output settling lime, or as the an alog output settling
Ume atone.
Transienl vol tage spikes that appear al a mulU
plexer's output when the mult iplexer is swi tched
from one channel to another and one ot the swttcn
ee Is turned oft . Such spikes may cause Inaccurate
measurements II the output is sampled. dIgi ti zed. or
integrated during th is l ime.
A measure 01 the fastest chann.el·to-channel switch
tete that may be used if the rated accuracy, general·
Iy 0.01 % , i s 10 be achieved.

Sw itching
rransients

,...---- ~--------- ---- ---- -_. --- --- - - -- -- ,,
voo ---i TTl / DTl. ' 0 " YOS llvt:l '~""1l""O~
1 ·'~VI I,
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OUT 5 1 51e

Throughput "te

Bandwidth

Set tling time

Cross ta lk

su ccessful ly, although some rors in the low-level multiplexer
premullipl exer and p ost - output. If necessary, the result -
mu ltiplexer signal cond itioning ing amplified and multlplexed
may be required. As an exam- signal may be attenuated after
pie, low-level signal s may re- being mu ltiplexed, Alternative-
qu ire amplificat ion before they Iy, a post -multiplexer filter
are input to a multip lexer, since could be used to remove un-
transient signals may be large
enough to cause signi fi cant er- Continued on~ 136

140 1506 1401501
A, A, A, .. 'N "O N" A, A, .. ' N "ON"
0 0 0 0 , t 0 0 0 , t a s
0 0 0 , , 2 0 0 t , 2 & 10
0 0 t 0 t 3 0 , 0 , 3 & 11
0 0 t , t • 0 , t , • a 12
0 , 0 0 t s t 0 0 , S & 13
0 , 0 t t • t 0 t , 6 & 1.
0 , t 0 , 7 , t 0 , 1 & 1S
0 , , , , • , t , , B & 16, 0 0 0 , , x x x 0 None, 0 0 , , to, 0 , 0 ,

"t 0 , t , ta Truth Tables
t , 0 0 , ta
t t 0 t ,

"t t , 0 , rs
t t , t , ,.
x x x x 0 None

AD'iJ06 '" .. " .. ..

l ife, l .e., no mechanical wear; 7)
low contact resistance, less
than 100 2; and 8) high off-s tate
resistance, 1W 2 typical.

Semiconductor switches are
not ideal devices, and they too
have som e limitations or con
straints that must be co n
sidered prior to the ir use in
multiplexer ci rcuits. Almost all
such switches require two pow
er supplies, typically + 15 V
and -15 V. Signal in puts can
not exceed th ese potent ials
without damaging the devi ce.
Most of the semico nductor
swi tc hi ng devices, particularly
the CMOS and MOSFET de
vices, are easily damaged by
static elect rical discharges ,
such as th ose produced by syn
thetic fabrics, rug s, etc. Newer
designs Incorporate stat ic pro
te ction dev ices within the
rnuttlplexlnq integrated ci rcuit
device. Early semiconductor
swi tc hes were susceptible to a
problem called latchup, which
caused them to act as though
t hey were silicon-cont rolled
rectifiers . Once they were
turned on to pass a signal, they
refused to turn off until the in
put signal reached zero volts.

A variety of signal sou rces
can provide ou tpu ts to be
multiplexed. These out puts can
include low-level th ermocouple
signals, hig h-level pressure
transducer outputs , dc and ac
outputs, and high and low fre
quency outputs. The se types of
signals may all be mul ti plexed
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Microcomputer
Interfacing_ _ -------'
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David G. Larsen
Peter R. Rony
Jona than A. Ti tus
Christopher A. Titus

JI O'~/OOI

In many analog -la-digital
converter appli cation s, Ills to o
expensive to ded icate one AID
converter to each sensor. An
alternate approach is to share
one AID converter among sev
eral sensors. This is called
mult ip lexing , si nce many
signal sources share a com
mon transmi ssion path to a
single receiving device, In this
case, the AID converter.

A multiplexer may be a rotary
switch having multiple taps or
positions (Fig . 1), a small-signal
reed relay avai lable in a dual in
line package (DIP) the size 01a
14.pln or 16-pin integrated-cir
culi device, a semiconductor
switching device based upon
camp/amen tSr y-meta l -ox ide
sem iconduc to r (C MOS) or
metst-oxtae tteta-ettect tren
s;stor(MOSFEn technology, or
a complex communication de
vice used by the telephone
companies. Some of the advan
tages of semiconductor sw itch
es that make th em practical for
multiplexer s are: 1) small size,
i.e., housed in a standard dual
in-line package; 2) di rectly com
patible with TIL signals; 3)
bu ilt-in on-board digital de
coders for chan nel select; 4)
positive and negative signal in
puts, l.e., b ipolar operat ion; 5)
high speed switching; 6) long

Fig. 1. Simple ro tary swi tch muttiptexer showing four possible in
pu ts.

Fig. 2. Pin configurations of typ ical multiplexers that do not have
decoding logic.

Fig. 3. Block d iagrams of typica l multip lexers with on-chip
decoders.
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The Scanning Memorizers
FT-127RA

(220 MHz)

FT-227RB
(144 MHz)

FT-627RA
(50 MHz)

The FT-1 27RA, FT-227RB and FT~627RA, FM transceivers, allow scanning and expanded memory coverage for the
demanding VHF FM operator . All featu re up/down scanning capability with contro l from the microphone; the scanner
will a lso search for a busy or dear channel. Four memory channels are available - two for simplex, three for repeater
channels,one for a split of up to 4 MHz. Other performance features are similar to those of the renowned FT-227R.

OPTIONAL EQUIPMENT
Keyboard Microphone: YM-22 for FT-127RA and FT-627RA

(YM-22 standard feature with FT-227RB)
Squelch Unit 0 FP-4 AC Power Supply

CPU-2500R/K 2M FMTransceiver
with Central Processing Unit

The age of computers has entered the amateur scene
with the announcement of the CPU-2500R/ K 2-meter
FM transceiver. Controlled by a 4-bit central processing
unit (CPU), the CPU-2500R/ K contains a scanner, 4
memory channels, manual or automatic tone burst, an
optional sub-audible tone squelch, and 25 watts output.

The keyboard microphone allows two-tone input for
autopatch or control pu rposes, as we ll as' remote pro
gramming of dial or memory frequencies.
Automatic +600 kHz repeater spl it, or program a split up
to 4 MHz using the memory. Keyboard microphone
alb ws remote programming of odd splits.

CPU scanner will search for a busy or clear channel,
upon your command.
Four memory channels for simplex or repeater use, plus
another memory channel for a split of up to 4 MHz.

879

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007
YAESU ELECTRONICS Eastern service Ctr. ,9812 Princeton-Glendale Rd.,Cincinnatl OH 45246

""" Reader Service-see page 179 27



Awards
Bill Gosney WB1BFK
4471 40th H.E.
Whidbey Is/and
Dale Harbor WA 98277

Welcome to 73' s n ew
" Awards" column . To offer
some variety, both domestic
and Dx.type achievements will
be outlined here. Naturally, I
must ask our readers to submit
addi tional award news and In
formation as it becomes avail
able. I would like to encourage
you to check with your local
radio c lub to see if they might
have an award they sponsor
which would be of interest to
our readers. Ask them to submit
a copy of their award program
rules along with a sample copy
01 the award cert ificate.

Just the other day I received a
cheerful note from Tom Owens
K7RI, president of the Western
Washingt on DX Club. Tom,
along with awards chai rman
Morr is Shepard W7LV1 , provid
ed me wi th the latest up-to-date
Information about the Washing·
ton Totem Award, sponsored by
their OX organization.

The Washington T o t e m
Award was initiated in 1973 by
the Western Wash ington OX
Club, thus becoming the first
major W7 award available to the
amateur community. It used as
its motif the colorful totem pole,
symbolic of the Indian culture
of the Pacif ic Northwest.

The first award was Issued to
9X5NA; to date, 133 awards
have been issued t0 61 OX coun
tries. To qualify:

1. App licants must submit
proof of QSOs wi th 100 dlfferent
waetrrnqtcn stations. Twenty
(20) of these mus t be confirmed
contacts with different Western
WaShington OX Club members.
OX stations need only confirm
twenty-f ive (25) Washington sta-

nons Including ten (10) VoIWOXC
members.

2. General certification rules
apply. Submission of QSl cards
is not required. Cards may be
checked and certified by an offi·
cer of any recognized club or
society. OX stations may sub
mit log data in lieu 01QSL card
con fi rmation.

3. To be valid, all contac ts
must have been made January
1, 1973 or later.

4 . certnrec lists submitted
must be in alphabetical order,
with date and time in GMT.

5. The Washington Totem
Award is free to all stations cot
side of the United States. US
stations must include an appli
cat ion fee of $1.00. If aSL cards
are sent to VoIWOXC for check
ing, sufficient postage for their
safe return must be included
with the application and confir
mation list.

6. Special endorsements wi ll
be issued lor speci fic band or
mode accomplishments if all
supporting information is in
cluded with the application.

7. The VoIWDXC will furnish a
current membership listing
upon request (and SASE). Mail
all inquiries to : Awards
Manager, VoIWDXC, Inc., PO Box
224, Mercer Island WA 98040,
USA.

I might hint to our readers
wishing to seek this award that
members of the Western Wash
ington OX Club sponsor three
OX Nets dally. To be part of the
" W7PHO Family Hour," tune to
14.225 MHz at 1400 and 2300
GMT and to 21 .320 MHz at ooסס
GMT daily.

While o n the subject of
domesllc awards, particularly
those from WaShington State, I
cannot go without mentioning
the awards program sponsored
by the Boeing Employees' Arne-

teur Radio Society, more com
monly referred to as the BEARS.
The BEARS otter quite an array
of incentives for parchment pur
suers. Let's take a closer look at
each one individually:
WORKED FIVE BEARS AWARD

This award is offered for
those stations confirming con
t act wit h at least live (5)
members 01 the Boeing Em
ployees' Amateur Radio Socle-

ty. There are no band, mode, or
t ime restr ict ions. General cer
tification rules apply.
WORKED THREE BEAR CUBS
AWARD

Issued specifically to any sta
tion conf irming contact with at
least three (3) Novice members
of the Boeing Employees' Arne
teur Radio Soc iety. There are no

Continued on {Hge 139
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You Can Watch Those Secret
TV Channels

- a complete MDS receiving system

Good-bye, commercials!

Photo A. Th is is a close-up of the downconverter showing i-f amplifier, mixer. and the
local oscillator in its brass box with the cover removed. The piece of angle aluminum
used to mount the box to the mast can also be seen.

Jim Barber K'JB
Rt. 1. 225J8·97th Ave. Norlh
Rogers MN jjJ74

levan Lieberg K'FQA
RI. J. J1185 Genereux Place
Rogers MN 55174

D id y o u kn ow that
there are two secre t

TV cha nne ls? Nobody ad
vertises them, and you
can 't even buy a TV set
that has these channe ls.

How long have you been
complain ing about all the
commerci als whil e watch
ing your favorite program

or a late night movie?W ell ,
here is the answer to your
p rayers -these channels
don 't even have commer
cials!

The p rogramming on
these channels co nsists of
mo v ies (P -, PG -. and
R-rated ). n ightclub a cts.
and spo rt ing events. They

a re allo ca ted to Multipo int
Distribu tion Service (MDS).
The existence of the se
channe ls was written up in
73 last Novembe r. '

If yo u have heard o f
MDS via other amate urs.
friends. or magazine ar
ticles. your curios ity has
probably urged you to be
on the lookout for a re
ce ive sys te m you could
bu ild yourse lf. If thi s is
true, read on !

The MD S Receive System
In this a rticle we will

give complete const ruc
tion detai ls on how to bu ild
a cheap and simple MDS
receive sys tem. This sys
tem will include the anten
na, mixe r, loca l o sc illator,
i-f amp lifier, power supply ,
and complete mec hanical
layout .

The frequencies of t he
two mi crowave MDS video
cha nne ls a re 21 54.75 MHz
for channell a nd 21 60.75
MHz for cha nnel 2. The
audio is 4 .5 MHz below the
video. For more deta iled
information about micro
wave TV, read A Vidior 's
Guide to Microwave TV by
Pau l Shuch. '

Locating the M DS Trans
mitte r

If you have seen or
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Photo B. This picture shows a close-up of the foil side of homemade printed circuit board
used for the local oscillator. Note the modified feedthrough capacitor used for a base
bypass capacitor. A 270-pF disc with very short leads also can be used.

source from your living
roo m window. Some ob
st ructions can be to lerated
if not too severe, and the
signal loss can be made up
through the use of pream
plifiers and/or a larger
antenna.

pass fi lter to keep the i-f
energy from getti ng out of
the rf po rt. This fi lter also
keeps t he antenna input at
dc ground . The output cir
cuit at the i-f port is a low
pass filter to keep the LO
out of the i-f. For a more
detailed description of the
mixer. read Jim Diet ri ch's
a rt icle.'

The diodes used in the
origina l a rticle were
MA4882. We were unab le
to get these locally, so we
used Hewlett-Packa rd
5082-2835. This is a very
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half wave is grounded on
one e nd, and the other end
has a pai r of back-to-back
diodes connecting it to the
second ha lf-wave line. This
seco nd line is open on its
far end, and the i-f output
is taken from the center of
it.

The rf input is at t he
diode end of t he second
half-wave li ne, and the
local oscillator input is at
the diode end of the first
half-wave line. (See Fig. 1
for detail.I The input cir
cuit at the rf port is a high-

Fig. 1. Ceneral layou t of the do wnconverter and construc
tion details of the twin-diode mixer. /1 is a type N or BNC
}2 is an F61 TV-type connector.

•,
• r
•

•

Circuit Description: Miller
The mixe r is t he sec ret to

a good microwave down
converter. It normally con
tains most of the critical
parts and generally is the
most difficult to construct.
I think we can speak from
experience on t his subject,
having bu ilt the inte rdigital
converte r by WA2CQ H,l
the high-performance ba l
anced mixer for 2304 MHz
by WA2ZZF, 4 and the solid
state 2304-MHz converter
by K2ING , WA2LTM, and
WA2VTR.' Th e n , along
came the October, 1978,
Ham Radio magazi ne, wit h
Jim Dietrich and his twin
diode mixer art icle.'

This mixer is so simple
that you find it hard to feel
that you have earned the
quality of the signa l that
comes out of it. The mixe r
consists o f two half-wave
lines mo un te d above a
ground plane. The first

heard of small dish anten
nas located on apartment
bui ldings o r hotels. this in
dicates tha t there is an ac
tive MDS channe l near by.

The re are seve ra l ways
to locate the source of the
MDS signa l in your a rea . If
your city has an FCC office.
they will have a list of all
allocated frequencies and
the locations of t he trans
mitte rs . Th is list is o n
microfi che and is pub lic in
fo rmation. Stat ions a re
listed by t hei r frequency.
so look up both MDS chan
nels. The location will be
given by la t it ud e and
lo ng it ud e ; wit h a good
map, you wi ll be able to
p inpoint it.

Anothe r way is to note
the d irection of several
receiving antennas on
buildings and use triangu
lation to find the trans
mitte r. If you can find out
t he name of the company
offe ring MDS service loca l
ly, just call and ask them.
O ne t hing is ce rta in - it
will be located on one of
the highest structures
around. After all, their ob
jective is to be line-of-sight
to as la rge an area as poss i
ble.

Checking the Receive Path
After findi ng the source

of the MDS signal, you
must confirm your loca
tion as being suitable for
good reception . As you
know, microwave signals
ge nera lly travel o nly in a
st ra ight line, a nd obstruc
tions such as trees and
buildi ngs seve rely at
tenuate the signal strength .
As a rule of thumb, if you
can see the building or
towe r where the MDS
transmi tti ng ante nna is lo
cated, no matter how dis
tant, then you have a very
good loca tion.

If you are line-of-sight.
you will not gain much by
inc reasing the height of the
antenna. In other words ,
don't put you r antenna at
the top of you r fi fty-foot
tower if you can see the
location of the signa l
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Circu it Descrip t ion: The
Lo cal Osc illa to r

Build ing a sa tisfac tory
lo ca l osc illa tor is the next
hurdl e o ne must ove rcome
in the construct ion of a
microwave converter. You
will be thankful to know
that the twin-diode mixer
he lps us here, too, because
this m ixer requ ires an LO
run ning at only ha lf the fre
quency needed for othe r
m ixe rs.

In t his system we have
done away with a ll the
drud gery of those c rysta l
controlled o sc illator/mu lti
pl ie r chains a lso and se t
tl ed on a nice simple free
run ning oscillator.v' This
osc ill a to r ha s a tun ing
range of abou t 900-1300
M Hz and a power o ut put
c a p a b ili ty o f seve ra l
rnilliwatts. You might ask,
" Is that po ssible ? Won't it
drift ?" The answer to both
questions is "yes." Not on
ly is it possib le, but it's also
very simp le.

bination power supply/tun
ing uni t, located at the TV
set. The RC-59/U feedline
t hen performs the dua l pu r
po se of carryi ng the i-f
signa l down the line to the
TV and ca rry ing the power
supply/tuning vo ltage up
the li ne to the converter.

This results in a nice ,
cheap, and efficie nt sy!\
tern requ iring no expensive
feed line and connectors
a nd a minimum of critical
ci rcu its . No special test
gea r is req uired fo r tune
up.

T he b l o ck di agr am
shown in Fig. 2(b} is one of
ma ny configura tion a lter
natives possib le a nd is
shown mainly to provoke
some thought about other
uses fo r the basic system.
An example of another use
wo u ld be fo r fast -sca n
amateu r te levisio n where
the usu a l OX signal wo uld
be mu ch weaker than an
MO S signal. and the guess
work of tuning is eliminat
ed t hrough the use of a
crystal-controlled local
osci llator.

s ho w n in Fig . 2(a) is
representa tive of the MO S
re c e ive syste m as de
scribed in this construction
a rticle . This system con
sists of a mixer, voltage
controlled loca l oscillator,
and i-f amplifie r loca ted at
the antenna, and t he com-

Blo ck Diagram
T he b loc k di ag ram

$1 .1 0, and t he pri ces go up
from there . A good com
pro m ise , possib ly, is H-P's
5082-2817 . It has a &-d B
noise figu re at 2 C Hz and
costs only $1 .85.
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Photo C. This is a top view of the power supply/tuning unit.
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Fig. 2. (a) Block diagram of MDS receive system as described in th is article. (b) Block
diagram using alternate crystal-controlled local oscilfator. Frequencies shown are correct
to convert down to standard VHF TV channel] (video).
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fine inexpensive diode fo r
microwave mixers, but H-P
does not give a no ise figure
ra t ing fo r it. Any good
Schottky diode can be in
this circuit, but if you want
to know its noise figu re
rati ng, you will have to pay
mo re. The 2835 is abou t
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Photo D. This photo sho ws a complete MDS receive sys tem. The tripod, mast, and
V-clamps are standard TV items. All connectors and the box containing the downcon
verter should be weatherproofed.

The oscillator consists of
a printed circuit board with
an etched inductor , a
Motorola MRF901 tran
sis to r, and about six other
parts. This is about as sim
ple as it co u ld be. As far as
drift goes, we have found
that it is at a very slow rate,
completely due to cha nges
in outside temperature.

A TV set is a very broad
receiver and will tolerate
co nside ra ble dirft. Since
thi s LO is a voltage-con
trolled oscillator and can
be remotely tuned from
the control box, frequency
adjustments can be made
at any time . If this type of
sta bili ty is not satisfac to ry
for you, you may wish to
build a crystal -controlled
LO. We might sugges t the
o ne used on the interdigital
converter ) with a doubler
from a Paul Shuc h arti
cle .10 Possibl y another con
sideration along thi s line
would be the Paul Wade ar
ticle in Ham Radio , Octo
ber, 1978.11 Although these
a lte rnatives would double
the size of the converter, it
may be worth it -particu
larly if you plan to dis
tribute the signa l to a
number of TV se ts . This is
because, when tuning the
conve rte r for o ne TV set,
the others are affected.
This may be necessary
o nce your neighbor find s
o ut what yo u are watching.

Circuit Description: l-f
Amplifier

The i-f amplifier is a two
stage a mplif ier using dual
gate MOSFETs. The fun c
tion of the i-f amplif ier is to
boost the s ignal from the
mixer and al so provide
en ough power to dri ve th e
RG-59/U coax line to the
control box and TV set. This
amplifier has been used to
drive up to 600 feet of RG·
59/U cable with enough
signal at the far end to st ill
have a good picture. Al
though the c e nte r fr e
quency is 63 MHz (channe l
3), the amplifier is broad
enough to cover c hanne ls 2
through 4. The output of

the amplifie r goes into a
75-0hm, 3~d B pad. This pad
gives th e a mplifier a con
sta nt impedance to look
into , and, along with the
ferrite beads o n gate two
of both of the MOSFETs,
helps make this a mplifier
ve ry stable.

Circuit Description: Power
SupplyfTuning Unit

The power supply used
in the MOS receive system
perform s two se pa ra te
fun ctions . First , it su pplies
th e operat ing vo ltage for
th e i-f amplifier and local

osc illa to r, a nd seco nd,
be cause it is adj ustab le
and the local oscill a tor is
fr equ en c y-sen s iti ve t o
vol t age , it provide s tuning
co nt ro l for the dow ncon
verter.

The 24-vo lt ac trans
former, diode bridge, a nd
fil t er ca pac ito r p rovide
about 34 vo lts d c to t he
12 -vol t re gul ator . Th e
regul ator is made adj ust
ab le by the addit ion o f the
fixed resistor, Rl , and the
variable resi stor, R2. With
t he va lues shown in Fig. 4,
t he vo ltage is ad justa ble

from 12 to 17 volts.
Rf c hoke RFCl isol ates

the rf from the supply, and
the de is ca rried via the
feedline to the downcon
ve rte r. OPOT switc h Sl
pe rfo rms the d ual fun ct ion
of switching the TV be
tween the VHF antenna
and the MOSdownconve rt
e r a nd pr op erl y te r
minating the unused le ad
with a 75Q resistor.

It may seem that the cur
rent capac ity of th e power
supp ly far exceeds the re
quirements of the down
conve rter, and it does. The
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Fig. 4. Schematic d iagram of the MDS downconverter
power supply/tuning unit. T1 is 300 mA to 1 Amp at 24 Vac
maximum. CR1-4 are 50 p iv, 1 Amp, such as 1N4001. C1 is
500 uF or more. RFC1 is about 7 uH, suc h as Ohmite Z50 or
M iJler RFC-50. The three chassis-mount coa xial connec
tors, /1-3, are TV-type F61. 51 is a subminiature DPDT
wired so that the unused cable input is terminated with a
75-0hm resistor. A power switch seemed unnecessary, but
don't forget the fuse.
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Photo E. This photograph sho ws the feedhorn before it was
painted. Also shown are the supporting legs, straps, t ies,
and square washers used to mount the feedhorn in front of
the reflector. The p lastic cover that comes w ith the co f fee
can is used as a radome.

ove rkill is fo r two reasons.
First, there is generally no
differen ce in the co st of
the larger pa rts, so you
may as well us e them a nd
have the added ca pacity.
Second , t he rel atively st iff
su pp ly pro vid e s a ve ry
well -regu lated voltage to
th e downconve rter regard
le ss o f an y power lin e
cha nges .

Circuit Description: Anten
na

The a nte nna is co n-

st ruc te d from a child's
25-inc h snow sa uce r a nd a
one-pound coffee ca n.

The sa uce r is not a true
p arabola, but it is close
enough to give 15 + d B
o f ga in a t 2 GHz .ll It was
chose n for its light alumi
num co ns t r uc t io n and
avail abil ity . The sa uc e r
used is manufactured by
Mirr a A l u m in u m Co. ,
Manitowoc WI 54220; the
model number is 13589 .
Another so urce is Sears .
The y have what looks like

the sa me saucer in their toy
catalog, and the catalog
number is 79N85063L.

The one-pound co ffee
can is al so readily
available and makes an ex
ce lle nt feed horn. This horn
was described in the May,
1976 , Ham Radi o by
WA9H UV.1l This antenna
ha s been compared with a
commercial two-foot dish
with a dipole and sp lash
plate-type feed . It was co n
sid e ra b ly better, but no at-

tempt was made to mea
su re how much better.
When the same feedhorn
was put on the commercia l
dish, it became the better
a nte nna. So, if yo u already
have a dish antenna and
d on 't pl an t o use the
sa uce r, we st ill recommend
using thi s feedhorn . To
find the focal length of
surp lus microwave a nte n
na s , s e e H a m Ra d io ,
March, 1974/ or the R5eB
VHF-UHF Manual. l~

Downeonverter Construe
tion

Th e d ownconver ter is
housed in an LMB 572 ,
12.7-cm (5-i nc h) by 17.7-cm
(7-inc h) by 5.1 em (2-inch)
aluminum box. The fir st
ste p in co nst ruct ion is to
c ut a pi e ce of .16-c m
(1/1 6- inc h) d oubl e-clad
prin ted circui t bo ard to the
dimensions shown in Fig. 1 .
Cut off the corne rs and
drill the holes to accom
modate the coaxial con
n ector s and m ounting
hardware . Also, drill corre
spond ing hol es in the cove r
of the LMB box at this time.
Temporaril y mount the
board in the cove r and ,
placing the cove r on the
box, chec k for c lea ra nce
between the box a nd the

TpvT

. ,.v..
re
co

{]'
"

Fig. 3. Schema tic diagram of i-f amp l if ier and mixer sections of the MD5 downconverter.
0 1 and D2 are H~P 5082-2835, or the best microwa ve m ixer diodes you can afford. Q1 and
Q2 are Toshi ba 3S K35 dual-gate M OSFETs; others, such as RCA 406 73, work we ll. RFC1 is
Ohmite Z50 or M iller RFC-50 (see power supply RFC1 ). L1 and L2 are sh own in detail in
Fig. 1. U: 4 turns #28 AWe .3-cm (1/8~inch) diame ter. L4: 15 turns #32 AWe .16-cm
(1I1 6-inch) diameter (. 085 uH). L5: 11 turns #22 AWe .56-cm (7/32-inch) d iameter s/ug
tuned plastic fo rm (.8-1.8 uH). L6-L8: 7 turns #22 AWe .56-cm (7/32-inch) diamete r s/ug
tuned plastic form (. 2-.6 uH). /1 is a t ype N or BNC chassis connec tor. j2 is a TV-t ype F61
chassis connector. Voltages sho wn were measured w it h a 1Q..megohm inp ut VTVM.
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Fig. 5. (a) Bottom-view layout of local-osc illa to r circu it
board. The shaded area indica tes the area etched away.
Use single-sided GlO epoxy circuit board. (b) Schematic
diagra m of local oscilla tor. Q1 is Motorola MRF901 . RFO ,
2 is 13.S-cm (S'A -inch) #26 AWe close-wound, using a
piece of #14 AWe as a mandrel. (1 is a 1-7-pF Johnson
type U (see text). Rl and R2 are 'A-W metal film- type
resistors. C2 is a modif ied 270-pF feedthrough (see text) or
other small low-indu ctance capacitor. Th is capacitor is
soldered to the fo il side of the circuit board to ensure short
lead lengths. L1 and L2 are PC boa rd inductors. Keep L2 as
narrow and as clos e to L1 as poss ible. See Fig. 5(a).
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Photo F. Here is a close-up of the completed feedhorn and support ing hardware. Note the
plastic radome cover is in place.

va riable. later, it was found
that a sma ll tubular type
such as a Centralab 829-3
.5-3 pF worked better. Usi ng
a tun ing capacito r with an
NPO temperatu re coeff i
cient and meta l fil m resis
to rs redu ces f req ue ncy
drift due to temperat ure
cha nges . Wire the remain
der of the loca l oscill ator as
shown in Fig. 5(b).

The lo cal osci llator is
mo unted in a small box
fas hioned from a strip of
b rass 3.2 e m (1 % inc h)
wide and a bout 20 .2 em (8
inc hes) lo ng. The board is
suspended in the center of
t he box by so lde ring the
edges o f t he c ircu it boa rd
to the cente r o f t he inside
wall s o f the box. Ho les fo r
t he B+ feed through ca
pacitor, C3, a nd rf o utput
coaxia l cab le a re d rilled,
then the bo x is pla ced near
the mixer as shown in Fig. 1
and tempora ri ly tack-sol
dered in place. Make a
cover for the box by c ut
t ing a 4.5-cm (1 %-inch) by
e.s-cm (2 VI-inch) piece o f
prin ted ci rcu it board o r
thin brass. Dri ll a hole in it

boa rd.
Remove t he boa rd from

the cover and begin bui ld
ing the twin-d iode mixer.
Cut the two coppe r o r b rass
lines as shown in Fig. 1 a nd
attach to the bo ard by sol
de ring the e nd shown as
grounded , and using e poxy
cement and three sma ll
.16-c m (l j16-inc h) fi ber
glas s space rs as shown.
Scraps of PC board a re
used fo r t he space rs. You
ma y have to ro ugh up the
copper a b it with eme ry
paper in o rde r to get t he
epoxy to stick well .

Next, wire the i-f ampl i
fie r and complete the wir
ing o f the mixer as shown in
the schematic in Fig. 3. Use
sho rt, direct wiring, using
the co ppe rclad bo ard for
all ground co nnec t ions .
The unit shown in Photo A
uses point-to-po int wiring,
using Bak el ite1M termina l
st rips. This seems to work
well. and no troub le has
been encounte red . Don't
fo rget the ferrite beads on
gate 2 of the two MOSFETs,
and keep l5--8 as far a part
from each other as possible.

The loc al o sc illato r
shown in Pho to B is bu ilt
o n a homemade pr inted
ci rcu it board . The board is
a a-e m (1 Y2 -Inc hl by 6-cm
(2V. -inc h) piece of .16-cm
(l/1 6-inc h) G10 single-sided
circu it board. A Dremel
Moto-too l~ with a sma ll
ca rbide tipped burr wa s
used to grind awa y the un
wanted co ppe r plating. Fig.
5(a) shows the circuit boa rd
layout a nd d imension s.
The ci rcu it is not reall y
cr itica l, but the board
layout sho uld be foll owed
as close ly as poss ib le for
best re sults.

Bypa ss capacito r C2 is a
modifi ed 270-pF fe ed 
through type . Both ends
are snipped off as short as
possible, then one end is
soldered to the base o f Q1
and t he mounting ring is
solde red to ground . Tuning
c a paci to r C1, sho wn in
Pho to A, is a Jo hnson type
U 189-502-5 1.3-6 .7 pF air-
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DIPOI.ES,ROTORS,

ACCESSORIES
ti l II'nre!wllse-]"o -l"o1l Savings

--

MOO!~ 1:1 S1495
MODEL . :1

.c;»,
'4d jl-'

,,,...' .,,..,_ I
_" "m .~'"

- _,QO

DIPOLE HEADQUARTERS
CABLE

au FOAM, hi dens braid 50 tt. . , $11 .95 c
8U FOAM, h i dens bra id 100 ft 22.00 e
RG58A/U stranded center 50 It 6.95 c
RG58A/U stranded center 100 It 9.95 d
RG58 3 It w/P L259 each end 3.35 b
RG58 5 It w/PL259 each end 4.39 b
RG58 50 It wlPL259 each end 9.95 c

t HA NDlES fUl l 1 KW PIP ANO lHIH SO M!. B ro,~ B,"~,~ J '0 ~ G Me
2 HHPS IYf ' ~OBlI MS By ~'~V<'"! CO" ( " , ~ad,.t,O"
3 NOW III STA INlESS SIIEl HA~O Wl~1 S02J9 DilUbi . S,I". P,.I,d
l IM~~ OVES f :8 UTfO B, ~"lu< "g CO" I ,n, P,ck ·Up
~_ ~(P l~aS C(Nf(R IN$UUfO ~. W,' "m od, l ot'''' Pu ll of 0", 600 lb'_
6 BUlll·fN lI GH1H' N~ Aft R[n( ~ H, lp, Poo 'oct B'f" Coul~ ~"o S,,,

'00 ' V,I,>!' I, G,,,
BU fll- fN HAHG·UP HOG~ 'd,,1 lop '""'''~ V"'. "',lh·Bond An" n•.,
o.~,., ~"m '"" Q",~ ,

~ OW BUNG USID BY Al l 8 ~ I NCHE$ 01 l HE U.S A~ M(O 10~C(S . f AA ,
~ C I , en. Cl ~ l~tI H OHt NSl DiP/. PlUS THOUSI HDI OF HAII1S TH (
W ~~lO 01!~ .

C. .." '" 2 m,~,h. 1.1 .. . t,hu 50 " IS , I". uob' f"cod I".. 10 .. , t, s.o
.. IS . h.. ~.f,"cod f••~ ~ 1 m,~.t ' ''''0'' SO.. IS . om . ...I••cod
'"'' I"" t. 100 " "SOO .... bll••U d I" d
Mod el1:l .. ... .... S1. S5 Mollel 4:1. .. _.. ..Sl. S5

':" :" :" :":" :" :-0:" :" :" :" :" :" :" :'';' ':' ':' ':••:••:-.:..:.
.:. ESTIMATED WEIGHT CODING .;.
t Mtor the price 0 1each It em you wi II f,nd a Y
y . . . y
.'. lette , . Le., 19.95 • . To ma ke ,t eas<er to us..'.
.:. ure snipp,ng costs. these ietters ind icate .:.
.:. fne apprO.lma11! weig hf Of the ;fem as .:.
.:. 10ffowS ' .:.
.:• •. Less Itlall1 fl> I. 20·30 fbs .:.
t e. f .aiee . d . 7·1011>s 1l . 30-40 Ibs .;.
::: e.•-6 lb s. • . 10·20 te e . h. • 0·50 tes. :::
.:.* will be sent truck collect. .:.
.:..:..:-.:..:..;..:..:..;..:..:..:..:..:..:..:..:..:..:..:..:..:..;.

Famous "W2AU" Balun

CONNECTORS
PL259 UHF male, 2 pel pkg 1.59 a
50239 UHF female ch assis mt 69 a
UG175 Adapts RG58 to PL259, pkg 2 59 a
UG176 Adapts RG59 to PL259, pkg 2 59 a
PL258 UHF double female 99 a
OM·SP UHF double male 1.69 a
M359 90 deg UH F elbow conn , 2.10 a
UGaaU BN G male for RG58 1.49 a
1094 BNG female 1.10 a
M358 UHF "T" connector 2.95 a
UG255 UH F female to BNG male 3.49 a
UG273 BNC female to UHF male 2.45 a

COPPER WIRE
#14 stranded, 100 It spool. 5.95c
#14 solidcopper enameled 100' 5.95 c

INSULATORS
Egg Ins, po rcel ain pel pail 99 a
DOG BONE, porcelain set of 3 1.25 a
HY GAIN #155 cen ter insulator 5.95 b
HY GAIN Cycolac end ins per pair 3.95 b
MOSLEY dipole center insulator 5.75 a

S""p "" dcpoodable " h,p" de"","""
~.pe<"a"" fe< ap",",,,,,,, dw. <"'" """
,en"'.. who cao",,' ,,'.... , ""'",,
""0' on'_a To"". "," 2. e '0, ,~,

20 aod 40-""''''' A"",-'.." """".
on",. vswR '" , , 1 w""o """,.,.Iy
.<1l""'e<' '" _ rat,ng ~e",-,er-.cy Ideo'
fOf _ os . ""'...,.. ""''''1l''''C1' on
,on...... too Arno<J"" ro .-., a0l'
"""""ta l",,,,,,,,f ,,'II> ••m",", < ~ "' P

!>r",, 'e'

w""""' ''''n 2 "",ods ''''''x''''<l
, ,~ !oa<l,"ll CQ'1s r",,1 "oed fo<

" 2 _t~rsl, c""" One ."" """oW
""'... Whop .. 22 ',' long d1 ......"'
ble<l, • • teo"" '0 57" '' (>In' 1$ ' 4
long POO'", " ""II )60 wan. SSB or
OW
" "". ' 370" 0 S32,50

I ,

SOUTH RIVER

HOT TRIPODS

NEW! ssw PORTABLE WHfP ANTENNA

• Galvanized steel.
• Lag Screws incl.
• UPS Shippable.

,,

HDT·l OKD 10' tripod, hvy duty $49.95 g
HOT-5 5' t ripod, galvanized 24.95 t
HDT·3 3' tripod, gal van ized 15.95c
ST·SN Stainless chimney mt (pair) . . 17.50 c
PFM71 Hvy duty self sup roo f mt ..... 8.95 c
2791 Guy wire wood sc rew hooks(3) .. 1.54 a
2751 " th read x 7'1, " tu rnbuckle (3) 3.46 b
2871 50' #8 alum grou nd wi re 4.35 b
2876 100' #8 alu m grou nd wi re 8.19 c
GN D·4CP 4' copper plated grnd rod 3.39 c
S·1625P 2112 ft. x 1 '/4 " mast .,. " , 3.95 c
A·t25·5P 5 ft. x 111, " alum mast. , 11.50 c

"SLINKY" Dipole Antenna

A 10 1 01 perlormance in a little space, on 80/7 5, 40 and
20 meters Only o ne se1\;ng needed fOf lu ll I>an d cove r
age~fow VSW A 1hroughout Can be oet ,11 an y. le ngth
f' om 24 40' a" 80175 mefers , 12 -3 5 on 40, 6 18 0" 20
Sa"d chango ta kes loss than a minu to H. ndles 1000
waUs CW o 2000 PEP on SS8 W'lh SO' RG ·58 / U
coax $4 3 .95

WHEN ORDERING FROM
SPECTRONICS, REMEMBER:
ALL PRICES are subjec t to change
without notice. When any item carr ies
a special sale pr ice lower than shown
in the catalog, you will aut omatically
receive a refund if you overpaid with
your order.
C.O.D. ORDERS require payment to be
made by cash , cert ified check, or
money order only. We will gladly Quote
you the exact amount that the delivery
man will ask for.
SHIPPING CHARGES must be added
to your order. Please refer to the chart
on the order blank page and add to your
total.
ALL ORDERS sent F.O.B. Oak Park,
Illinois.

KLM

HAlF·SIZE FUll PERFORMANCE
Multi-Band HF Communications Antennas

larsen

MODEL
595

$2]50

..... _QA'• • 0 0 """"
, 0 ... ",,, too ""' Ilto '" '","'""",., , .., ..... . """ .

· "",,, ' ,,,,. ,""',....,,

Our most popular switch. 6 position,
grounds all except selected output circuit.
Can be mounted on wall, on desk, or almost
anywhere. Good to 150MHz. WI.
2 lbs.

375 6 posit ion, axial lead, gnd $19.75 a
376 5 pes. PROTAX, gnd pes 19.75 a
550A 5 pas,Radial, no gnd ing 17.50 a
550A22 pos, Radial, economy sw 14.95 a
590 5 cos. axial , panel mtg 18.50 a
590G same as above w/gnd unused . 18.50 a
5922 pos axial , pane l m1g 17.25 a

", .. ","", " ' ''''''''' - '"' ' '''''' , _' " Il "'"" . 0< ""0'
, F,,,, .._0'00 "'" "'0-'"_ - "" .......~"Il "" '"""'0
• Al' woo'""' "'00 _ , ' w,,, ,. "wCW O' ., . OOB

P,o...., port",,,,. ,,,," __ 0 " '" 10.000 " .. """" , ..,•....,

· "'m,'"" 0' ''''' '"" <->00'''''' '''"' ",,,. ,. ""0"" ,,,..
· 0... ,....,,"' to' 0 "",01"'" on ." """",

40·10HO/A 40120/1 5/10 Mt rs (36) $63.25 c
80·40H O/A 80140 Mtr bands (69) 61.25 c
75140H O/A 75/40 Mtr bands (66) 58.75 c
75·1 OH O/A 75140120/1 5/1 0 Mt r (66) 78.25 c
80·10H O/A 80/40/20/1 5/10 Mt r (69) .. , . 80.25 c

LM150K 2M 3db, mob ant w/ca bre . . S3l.9Sc
NM0150 2M ad apt an i TA D/TAE rnt . . 27 .10 b
NLA150K " . " hol e, 3db mob w/cable 33.75 c
LMQ·K V. wave w'ca ble 136-512 MHz . 9.55 b
LM220K 220 MHz, 3db mob wrcabre . 32.00 c
LM440K UHf 5db mob w/cab le 30.00 c
MMlM150 2M Mag mt 3db ga in an t. . 40.75 d
PO 'I. wave port and wl PL259 conn . . . 5.25 a

KLM 144·148·11 2 meter bea m $47.95 c
KLM 144·148·142 meter beam 65.95 d
KLM 144·148·16 2 meter beam 72.95 d
KLM 219-226·7 220 MHz beam 28.95 b
KLM 219-226-9 220 MHz beam 29.95 b
KLM 219·226·11 220 MHz beam 32.95c
KLM 219·226-14 220 MHz bea m 49.95 d
KLM 420·470·6 UHF beam 19.95 b
KLM 420·470·14·UHF beam 31.95 c
STANDARD BALUNS for abv beam s. 24.95 b



(3J2) 848-6777

TA33 * 3 et tr iband beam 2KW PEP . S189.95
TA33Jr * aete triband 1KW PEP 149.95 *
TA36 * Bele triband 2KW PEP 269.95 *
Cl33,* 3 ere Classic 209.95 '*
Cl36 * 6 ere Classic 269.95 *
TA40KR 40mtr adpt for TA33136 92.95 e
MPK3 2KW COny kit for TA33Jr 67.65 e

VERTICAL ANTENNAS
"J---- Mode l UAYO I WB

• . 0 til", 10 met...
• Wio. lHnd pertorm.nee
• N_ Hy_O tr.p.
se"'supPOrt,ng, a'!.,omal,c t>.and S""CIl,ng
.e.IOC4II'antenna Omnt-d"ec loon.' PMlor.
mance. Fa"",a b '" lIC "'00 H,gh 0 T....,
' ...a~ 'esonance on aUllands Lo.. . ngle
'~,al>on pan""" Ta l"" s .....gl!<l _mien
al"m,n"m conSlfucI""" 12" do"ble->OJ"p
mast blae.'" F" l1 C"cum''''''''''., com·
p.en"", Clamps al t"b,ng lO,nts. W."ghl
B 2 1M
M"".. 1.... lfQ IW B S57.oo

~ -irohy-y a",
, ~

Mod.. 18AYTJWB
• Aul o malie lHnd . witching
• Complelel, $en.S"pporting
• Omni-Oi.--.ch.....1 Perlorm.ne.
Tllree bf!ell!<l-ul> Hy·O ' '' 1>5 I""m'l ''' '0,
m/lllC S""Cn,ng 5 blind ",pab'hlr F.-.o'·
able lie ta loo , TOI> lOII<l,ng CD" Ac,o n
Ille blind PMlo rm/lnce .. ,th one tu ... ,'hed
semng 10' eac ll blind (10 th,,, . 0). Tr"e '.
..awe reSOnanCe on lllli bands SWR01 2 1
0' les, al D.!>nd ee1ge, Low .ngle ,ad••"on
pallern Ext ra hea., dutr t.pe'ed s .. . ged
seamless alum,num t" b,ng ", ,' h tull CIf
Cu,mle'ence. CDtto,oon res,sranl com
p,e,soon Clamps II lub,ng Jo,nll, Anlenn.
can be mo"nleel .. "IIou ' gu'de .."es 25
h'gll, We .g ht : 10 .1 Ibs ,79_95
Mode l 18 AlfT/ WB

SN86 Ferrite balun lor ac- tcrnt rs $15.95 a
155 center insulator l o r doublet. 5.95 a
156 End insu l. for doublet (pair) 3.95 a
18HT* Hyro wer so.towvertrcar .. 239.95*
18V Economy 80tru 10M vert ical 24.95 c
12AVQ 20-10mtr trap vertical 39.95 c
14AVQ 40-10mtr t rap vertical. 57.00 d
18AVTIWB 80·10m\r t rap vert ical 79.95 d
2BOO Trap doublet for 80 & 40mt r 39.95 d
5BOO Trap doublet for 80-10mlrs 69.95 e
TH3 Mklll * 3 ele 20·10 tribander .. 179.95 *
TH6DXX * 6 ele 20-10M t ribander. . 239.95 *
TH3 J r 3 ete tribander (750W PEP) .. 129.95 e
HVaUAO* 2ele quad 20·10 mtrs . 189.95 .
103BA 3 element 10M\r beam 54.95 e
153BA * 3 element 15mtr beam 79.95
204BA * 4 element 20mt r beam 179.95 *
4028A * 2 element 40 mtr beam 169.95 *
648 * 4 element 6 meter beam 39.95
270 6db fiberglass 2M antenna 39.95 e
203 3 element 2 meter yagi 15.95 b
205 5 element 2 meter yagi. 17.95 c
208 8 element 2 meter yagL 25.95 c
2141 4 element 2 meter yagl. 31.95 d

HAM lv Ro tor with control box $149.95'
T2X Tailtwister xt re hvy dty 219.951
CD45 Medium duty roto r 119.95 f
AR22Xl Ught duty rotor . . . . . . . . .. . • 59.95.
Mast adaptor for Ham IlfT2X 29.95 d
South Center meter kit ....••........ 3.00.

~...1009 G.dl.ld Sf.. 0 •• PM"k, 1111"01, ' 603041

SPECTRONICS. INC.

J
4·BTV

Wt.16 toe.

SS9"

H.,.'s "'hal you g.':
• Cushcratt AR2 Ringo

South River.
• PFM71 Roof mount.
• A12~5P 5' alum mast.
• lag bolls.
• SO' au loam coax.
• PL259 coax conn.

$7995 NEW'-BTV 1
VERTICAL

one setling covers 10 , 15, 20 .
40M Space restncteo or un
no-nee . you get top signal re
ports . consistent contacts and
complete coverage, Add srn
band with a 75M resonetor ,
Use one reeonoe. any length,
Requires no SWI1Ching or
matching devices, 15 Ibs ,

2M BASE ANT. PACKAGE
I

SF-2

F'NCO

S995 "BUCK-BUSTER " t
SF-2 ANTENNA

Fil s all Husl ler deluxe mobile
rnomts. 3/8" x24 base, 5/8"
wave two rnetera. a.e oo cam. j
SWR at resonance adj, to
, .5 : , or better , Bandwidth ' 6
MHl . 2 : 1 0r better SWR,1 00 1
walls max,

The most rugged 6 & 2 meter beams we 've
seen yetl!
A 2-1 0 10 ele, 2M beam $44.95 d
A 2·5 5 ere.2M beam, 9.5db gain 27.95 c
A 2·2 10 ele, 2M dual polarization 46.50 e
A62 6&2M antenna on one boom 74.95 e
A6-5 5 element 6M beam, l 1db 46.50 e
A6-3 3 ele 6M beam, 7db gain 30.00 d
A 1V. 220M Hz 10 ere. 13.8db 32.95 d

MOl Mobile mast $22.95 c
M02 Mobi le mast 22.95 c
RM10 10 Meter resonator 6.95 b
RM15 15 meter resonator 7.95 b
RM20 20 Meter resonator 8.95 b
RM4040 Meter resonator 14.95 b
RM75 75 Meter resonator 16.95 b
RM80 80 Meier resonator ..........• 17.95 b
RM10S 10M resonator 2KW PEP 11 .95b
RM15S 15M resonator 2KW PEP 12.95 b
RM20S 20M resonator 2KW PEP 13.95 b
RM40S40M resonator 2KW PEP 16.95 b
RM75S 75M resonator 2KW PEP 31.95 b
RM80S daM resonator 2KW PEP 31.95 b
CG144 5.2db zmtr ant 'I. x 24 stud 26.95 b
CGT144 Same but trunk lip mount 42.95 c
SF2 3db 2mtr ant 'I. x 24 stud 9.95 b
SF220 3db 220MHz ani ' I. x24 stud .. 11.95 b
4BTV ao -t cmtr vertical 79.95.
06-144 zmtr base ant 6db 79.95 d
BMl Bumper mount 'I. x 24 thread 15.95 d
RSS2 Mobi le resonator spring 5.95.
001 Quick disconnect ". x 24 16.95.

HF & VHF BEAMS

and VERTICALS
At Irareholl .'> e-To-roll Sal'in" s

the antenna
specialists

HM180 zmtr. 3db trunk l ip ant $33.50 b
HM179 2mtr, 3db hole mount ani 29.00 b
HM20 2mtr, 3db lor marine use 39.00 b
HM176 440MHz 5db trunk lip ani 33.00 b
HM175 440MHz 5db hole mount an i . 29.00 b
HM224 220MHz 4db trunk lip ant .... 33.50 b

NEW' ASP·694 w-wave
• Magnetic Antenna

AR2 2meter Ringo base ant $24.95 b
ARX2 2mtr Ringo Ranger base ant .. 39.95 c
AR220 220M Hz Ringo base ant. 24.95 b
ARX220 220MHz Ringo Ranger 39.95 c
AR450 UHF Ringo base ani 24.95 b
ARX450 UHF Ringo Ranger bse ant . 39.95 c
AR6 6 meter Ringo base ant 36.95 c
ARX2K Adapts 2M Ringo to Ranger . 16.95 b
A147·4 4 ele 2M FM beam ant 24.95 b
A147·1111 ele2M FM beam 36.95c
A147·2OT 10 ere 2M vert/harz twist 62.95 d
A144-7 7 ere 2M CWISS B beam 26.95 c
Al44-11 11 ele2MCWISSBbeam 36.95d
A144-10T 10 ere Twist OSCAR ant 42.95 c
Al44-20T 20 ele Twist OSCAR ant 62.95 d
A220-7 7 ele 220MHz beam 26.95 c
A2:zo.11 11 ele 220MHz beam 34.95 c
A449-6 6 ele UH F FM beam 24.95 c
A449·11 11 eleUH Fbeam 34.95c
A432·11 llel432MHz SSBlCW beam 34.95 c
AFM4D 144·148M Hz Four Pole 69.95 c
AFM24D 220MHz Four Pole 64.95 c
AFM44D 435-450MHz Four Pole 64_95 c
ASa·2 2M square hertz ant 19.95 b
LAC·l Coax lightn ing arrester 4.95 a
lAC2- Coax lightning arrester 4.95 a
ATB34* 4 ere 2O-10mtr beam 219.95*
ATV3 2O-10mtr trap vertical .....•... 49.95'
ATV4 4().10mtr trap vertical 69.95 8
ATV5 8().10mtr t rap vert lca l 89.95.
A50-3 3 element 6 meter beam 39.95 d
A50-5 5 element 6 meter beam 59_95 •
A28-3* 3 element 10 meter beam •. 69.95 *
A432·20T 432MHz 20 ere twist 59.95 d

2 MTR DUCKIES
o Model HM·", Has 5 . 16-"32 lIYead F ots 0

-Aolorola Hrs ICOM le2lS anc;l Sland3rd
146 A 51.00

Model HM· S. Same as abov., bul w,th
Pl-2S9 connector $1 .00

Model HM-m. Same, ..,It! TNC ccoeec
tor lor W,!son 1405 SI8.50

Mod el HM·221. Same. but w<tll BNC con·
rectoe Illfmn8111()tl S12.00

~ Model HM-n S. With F connector lor ~t
Wilson ' 402 & Tempo $11.50

HM- 4 HM·S

Low profile magnetic antenna With cable
and connector. Tunable 108·512 MHz.
Can be converted to gain antenna later.
WI.: Jibs,
Model ASP-694 . , .. , .. , .. , . $21.00



inches) of each end of the
two If-brackets in a vise
and drill a .5-cm (3/16-inch)
ho le in th e ce nte r of each
o f the f la tt e ned a re as .
Bend these flattened ends
b ack at a n a ng le that
matches the co nto ur of th e
o uts ide edge of the back of
the refl e ctor.

Ne xt , cut a 14-cm
(5liJ-inc h) by 16 .5-cm (6liJ
inc h), by .S-c m (118-inch)
thi ck piece of a lum inum
plate. Drill a .S-cm (3/16
inch) hol e in e ac h co rne r
and th e four .64-cm (1,4 
inch) holes for the TV
If-c la mps. Cente r thi s plate
o n the two U-bracke ts and
mark and dr ill four .S-cm
(3f16-i nc h) hole s in the
U-brac ke ts, matching the
corne r hol es in the plate .
Attac h t he plate to the
brackets usin g fo ur #10
bolts, nuts, and lo ck wash
e rs. See Fig. 7.

Now, hold the bracket
aga inst th e back o f th e
reflector, mark, an d drill
four .fi-crn (3f1 6-inc h) holes
in th e reflector, matching
the hol es in the fl attened
ends of the U-bracket. At
tac h the bracket to the
refl e ctor using four #10
bolts , flat was he rs, lock
was hers, and nu ts.

The feed horn is made
from a one-pound coffee
ca n measuring 10.2 cm (4
inches) in diameter by 13.7
cm (5-3/B inches) in length .
Drill a 1 .3-cm (liJ -inch) hole
5.1 cm (2 inc hes) from the
bottom of t he ca n. Prepare
a flan ge-mount type N or
BN C connector (remem
bering that this is a micra
wave antenna, and 50-239/
Pl-259 connecto rs will not
work) by so lde ring a 2.9
cm (1 -1 /8-inch) by .Svcrn
(3/16-inc h) piece of coppe r
o r brass tubing to the
cente r pin . So lde r thi s co n
nector into the hole pre
vio us ly drilled in the can.
Solde ring th e co nnecto r to
the can is recommended
for both electrical and
mec hanica l integrity . (See
F;g. 9.)

Before mounting the
feed ho rn to the reflector, it

Antenna Constr uction
The antenna desig n IS

shown in Figs. 7 thro ugh 10
and Photos 0 , E, and F. Fo r
t he ref lec tor bracket, you
wi ll need two 79-cm (30
inch) p ieces o f 1.27·cm
(%- inc h) a lum inu m tu bin g.
Bend both ends of th e
p ieces of tub ing 90° to
make t he two U-shaped
brackets as shown in Fig. 7.
Use an e lec tr ic ia n's liJ -inc h
EMT cond uit bender fo r
th is jo b, bend ing very slow
ly, and you wil l end up wit h
a nic e kinkless bend. Now,
flatte n abou t 1 .9 cm (v..

accommodate so lderi ng to
ground co nvenient ly. This
is a personal constru ction
prefe re nce and ce rta inly is
not requi red , At thi s t ime,
befo re the hardware is at
tac hed , the two-piece box
may be cove red with con
tact paper or pa inted as the
bu ilder de sires. Sma ll ru b
ber st ick-a n-ty pe feet are
t hen a ttached ,

Poi nt-to-point wirin g us
ing Bakel ite term inal st rips
was used in th e unit shown.
Follow t he schemat ic in
Fig . 4 a nd no t rou ble
shou ld be encou nte red.

REAR VIEW

FRONT VIEW

drill ed to accept mou nti ng
of the co nt ro ls an d type
F61 coaxia l co nnec to rs.
The func tion switc h is a
DPDT su b m in ia t u re, re
qui ring a .6-cm (7 /32-inch)
ho le . Hole s for t he coaxia l
connecto rs, t he tu ning po t,
and the ac line grommet
a re 1-cm (3/B-inch). See Fig.
6.

The unit shown in Photo
C was lined with d ouble
clad pri nted circ u it board .
Th is was do ne in o rder to
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Photo C. Here is a top view of a dua l version of the WA9HUV 2304-MHz preamp. Th is
preamp covers the M DS band with no modifications. Note the L·shaped coupling link
pass ing through the center partition.

Power Supply

The combination power
su pply/tu ning un it is built
into a 13.3-cm (SV.·i nc h) by
7.6-cm (3-inc h) by 5A-cm
(2-1/8-inch) al um inu m box .
An LMB Tite-Ht chass is
#780 wo rks we ll. The box is

Fig. 6. Front and rear panel layout of the power supply/tun
ing unit chassis.

to permit access to tuning
capaci to r C1, an d tack
so lder t he cover in pl ace .
Permane nt attachment is
no t done until checkout
and tu ne-up a re comp le te .

40



Photo H. This is a 122-cm (4-foot)commercia l d ish using a WA9HVV coffee can feedhom.
This antenna is used for MDS reception in a marginal signal location.

shou ld be given a thoro ugh
paint job inside and out.
Don 't paint the rf connec
tor. the dipole. or t he
plasti c cover. A good quali
ty, anti-corros ion exte rior
metal paint should be
used .

The feed horn is held
over the focal point with a
three-legged su pport. The
legs a re made from th ree
pieces of 't-e rn (3/8-inch)
diameter a lum inum tubing
38 ern (15 inc hes) long. O ne
end of each leg is flattened
1.3 cm ('h inch) back, and
a .3-cm (1/8-inc h) hol e is
drill ed in the cente r of
each fla tte ned area. Dri ll a
.3-cm (1/8-inc h) ho le in
each of t he legs 1 .27 cm
(% inch) from the oppos ite
end a nd 90° aro und fro m
the first hole. Bend t he flat
tened ends back to about a
45° angle. See Fig. 8.

In order to attach the
supporting legs to the feed
horn , two straps are made
of thin aluminum flashing
material. Two st rips.
2.5 cm (1 inch) wide by 46
cm (18 inc hes) long are
bent and d rilled, as shown
in Fig. 8. These straps a re
wrapped a ro und t he can
and t ied together, using
three 12.7-cm (5-inch) by
2.S-cm (l -i nc h) pieces of
.16-cm (l/16-i nc h) al u m i
num sheet. Six 2.S-cm (l
inch) squa re pieces of t he
same materia l a re used a s
washers, and #8 ha rdware
is used to hold it a ll to
gether. The supporting legs
are then bolted between
the reflector and the strap
ties, using #8 ha rdware. See
Fig. 10.

All of the hardware used
in this antenna should be
of t he plated type to assu re
long life; yo u wo u ld n't
want t he t hing to fa ll apart
w hile yo u ' re watc hi ng
somethi ng good o n th e
t ube .

The open e nd of th e ca n
faces the refl e ctor, and, for
proper foc us , shou ld end
up 28 cm (11 inches) fro m
the surface of the re fle cto r.

All of the d imens ions
used here a re correct for

the 63 .S·cm (25 inc h) alumi
num saucer sled. Some ad
justments m ay have to be
made if a d ifferent re flec
tor is used .

Care should be taken in
choosing a mount for the
antenna . The re fl e c t o r
presents a surfa ce a rea of
over .3 square mete rs (3 1/z
sq uare feet) to the wind . A
61-cm (z-toon roo f tripod
fitted with a 3.2-cm (1 Y4 
inch) mast shou ld be able
to withstand a ll but t he
st rongest wi nds. Mo unt the
antenna as low as possible
a bove th e tripod , a nd
m ak e su re a ll bol ts and
clamps are secure. If pos
sible, mou nt t he antenna in
a wind-s he ltered location
that still has a line-of-sight
view of the MDS transmit
ting antenna.

Final Assembl y and Tune
U.

Attach the antenna and
downconverter to the mast
and se t in a tripod as shown
in Photo D. Co nnect a short
piece of good coax be
tween the feed horn and
t he d o wnc o nver ter . We

have found that Berk-tek
brand ultra -fl e x RG-8 X
coax fitted wit h BNC con
ne cto rs works well for t his
purpose. The rema inder of
the cabling uses RG-59/U
coaxial cable and TV-type
F connectors.

The system can be tuned
up with little or no test
gear. If you are lu cky
enough to have a signa l
generator that covers 2.15
GHz, by all means use it.
But, if you are like the re st
of us, yo u will have to get
by without it .

The tune-up ste ps will be
to f irst c hec k o ut t he
power supp ly, tune the os
c illator, a nd peak up the i-f
ampli fie r. This t une-up re
qu ires a location t hat is
line-of-sight to the MDS
transmitter. easy access to
the downconverter and an
tenna assembly, and a TV
se t.

Don 't attempt tuning up
the downconverter on your
roof or tower. Play it safe!!

Ensure that t he power
supply is o perat ing prop
e rly by mea suring the out
put voltage. It should be
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Fig. 7. Construction details
of the V-brackets and
mounting plate.

adjustable from 12 to 17
volts by varying the tuning
pot, R2 . This c heck should
be done before applying
power to t he downcon
verter.

I-f Amplifier Tuning
Tuning the i-f amplifier is



Preamps
There undoubtedly will

be so me lo cations tha t will
have marginal signa ls. If .
after having built the svs
tern . you find that yo ur
signa l is snowy. you may
wish to improve it wit h a
preamp. The re have been
severa l good articles about
2304 preamps in the ham
pu b lications in re c e nt
years. The one that appea rs
easiest to bui ld is in the
July. 1974. Ham Radio. by
WA9 HUV.u

tuning wand. ad just ( 1 to
t he proper frequency. If
yo u h ave a fr equ en c y
counter o r spect rum ana
lyzer that cove rs the LO
frequency. use t hem. We
have found. however. that
using an off-the-ai r signal
and adj usting fo r a good
TV picture is the fastest
and most su re way to ac
com plis h this.

While tuning C1. yo u will
probably see all so rts of
strange patte rns on yo ur
TV scree n along with two
o r more sett ings th a t pro
duce a standa rd TV pic
ture . The tunin g range o f
the LO is enough so that
both the signa l that we
wan t a nd its image can be
tu ned in, Tune C1 to t he
higher o f the two. wh ich is
the setti ng when the plates
of C1 are the least mes hed .
The tuning control in the
power supply can now be
used for fine tu ning. In the
event that ( 1 shows no ef
fect . you ca n test the
oscillato r fo r activity by us
ing the signa l sniffe r shown
in Fig. 11 .

•

If you do not have a
signal source at the i-f fre-
quency. then set the slugs
in a ll o f the i-f co ils half
way into their windings .
O nce yo u have completed
the osci lla tor tuning, yo u
can use t he MDS signa l for
peaking up the i-f co ils.

The local osci llator fre-
q uency requ ired when us
ing cha nne l 2 as an j-f is
1105 MHz. for channel) it
is 1108 MHz, and fo r chan
nel 4 it's 1111 MHz. Set the
power supply t uning con
t ro l to mid ra nge . Set
switch S1 to the MDS posi
tion . Using an insu lated

,

Photo I. This is a 74-cm (29-inch) commercial reflector using a WA9HUV coffee can
feedhorn. Located 4.5 meters (15 feet) high, this antenna pulls in snowfree color MDS TV
signals over a distance of 32 ki/ometers {20 miles).

quite sim p le. Fi rst. you MHz for channel 2. 63 MHz
mu st choose which TV for channel 3. or 69 M Hz
channel you w ill be using fo r channel 4. On the out
in your system. This shou ld put of the i-f amplifier, use
be cha nnel 2, 3, or 4. It an rf probe o r a se ries
shou ld not be in use in your d iode and a .OO1-uF capac
area. Inject a signa l in to L5 itor to ground . Peak all
from a signa l generato r o r a coi ls Il.S. lb. l7, l 8) for
grid-dip meter. The signal maximum vo ltage ac ross
frequency shou ld be 57 the .OO1 -uF capacitor.
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Fig. 8. Construction details of the feedhorn mounting
straps, strap ties, and support legs.
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Fig. 9. Feedhorn mounting details .
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Fig. 10. Final construc tion o f saucer sled antenna. The
open end o f the feedhorn should end up 28 cm (1 1 inches)
from the surface of the reflector for proper focus.

Fig. 11. A piece of test
equipment called a signal
sniffer. It can be used to tell
if the oscillator is working.
The meter movement should
be a good quality SG-uA
movement. The d iode is a
1N82 or o th er high· fre
quency diode, and the
p i ck up loop is abou t
twelve i nches o f #2 2
hookup wire twisted to
gether with a one-inch loop
at th e end. This sniffer
works to 2 GHz or more.

•
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12. " A Twelve-Foot St ressed
Parabolic Dish ," Dick Knadle
K2RIW, OST, August, 1972.
13. " Cylindrical Feed Horn for
Parabolic Refl ectors," Norman
Foot WA9HUV, Ham Radio,
May, 1976.
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Photo j. Here are snow saucers befo re mod i fications.
Shown are the steel 69-cm (27-inch) model made by Flexi
b le Fl yer and the 64-cm (2S-inch) aluminum Sno Coaster
made by Mirra. Remove the handles before using as a
reflecto r.

Conclusion
In th is arti cle we have

sho w n yo u det ail s for
building a c he a p and
eas ily-re p rod uc ib le MDS
receive sys tem. Most o f the
c irc u its and ideas ha ve
been gle aned from pre
vio us co nstructio n art icles
and man ufacturers' appli
catio ns notes, so no ori g
in alit y is c la ime d . Al 
though the syste m as d e
sc ribed performs very we ll,
if you find th at you can
make a ny significant im
provements to the systems,
we ce rt a inly would be in
t ere sted in he ar ing o f
them.

Since the o rigina l design
of the system, printed ci r
cu it boards have bee n
laid o ut a nd a re now
being made . These boards,
a lo ng with so me of the
harder-to-find co mponents
and co mplete antenna s,
are avail able from the
authors. Send a n SASE for
detail s. •

BEAR Vlfw

Fig. 1 . We show the method
of coupling two stages to
gether in Photo G here .

The preamp should be
mounted as close to the
feedhorn as possible, and
it a lso will need to be
enclosed in a weatherproof
box. Power tapped from
the downconverter ca n be
used to power as man y pre
a mps as are fo und to be
necessary.
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You will find that most
of the transistors the arti
cle recommends run from
$17.50 to $70.00 each. As
you can see, this could get
expensive, e specially if
yo u need two or three pre
amps in se ries for more
gain . What we have done is
cha nge the transistor to a
MRF901 , which costs $1.44.
This device has less than a
3-d B noise figure at 2 GHz,
but only about 6 dB of
gain . Now, 6 dB of gain
when yo u have a snowy
p icture does not help
much. For a location that is
marginal , we have built
two of these preamps in
the same box. That gives
about 12 dB of gain and
al so e liminates t he need
for two co nnecto rs . At this
frequenc y, too many con
nectors in the line can add
a lot of loss and is ex pen
sive. I am su re it would be
possibl e to build more
stages into one box if need
ed, but we have not yet
tried thi s. We have had up
to three of these double
preamps together with
short ca bles. This worked
well and gave a lot of gain .

We built most of our
pre amps using double-sid
ed printed circuit board.
This is faster and much
eas ier than brass. Be su re
to so lder together inter
sect ing edges on the inside
where possible . At thi s fre
qu ency, a good rf-tight box
is desirable. WA9HUV's ar
ticle gives two possible cir
cuits depending on what
kind of transi stor is used.
When using a MRF901 , use
the c ircuit on page 8 of the
ar ticl e, which is labeled
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Simple Dual-Voltage Supply
- power for many projects

A welcome addition to any shack.

•

•

si ents clu tter up the spec
trum so that much shield
ing and filterin g is neces
sa ry . Tr an s ien t lo ad
cha nges may gene rate out
pu t vo ltage var iations
a mo unt ing to ±20 per
cent o r more. As yo u
might gathe r, I d on't
reco mme nd t his circuit fo r
t he ham shack.

What we really need in a
tra nsfo rmer is 18 V c-t. This
vo ltage is perfec t fo r both
t he + 5-volt and + 13.6
vo lt s u p p l ies . Fe w
distributors stock them so
you reall y have to look
arou nd . Fig. 1 shows a cou
ple of ways to connect fil a
ment t ra nsforme rs to fur
nish the requ ired voltage.

Fig . 3 shows a reall y
great supp ly t hat uses
easy-to-get pa rts. I have in
cluded the Rad io Shac k
pa rt num bers for yo ur con
ve nience.

Now, a word about the
filter capacitor. It is as im
porta nt not to have too
mu ch capac itance as it is
to have too li ttle . You
sho uld selec t a capacito r
so t hat a t maximum cur
rent you have enough ma r
gin for the regula tor to
work . In th e circu it of Fig.
3, ( 1 is selected so th at t he
ripp le vo ltage is 5 o r 6
vo lts. This allows the tra ns
fo rmer to furni sh the 3
Am pe res of ou t pu t curre nt
over a mu ch wider phase
a ng le. I have used the for-

fu ll- load rip p le comes
down. Then as yo u add
more capacita nce, the ri p-
pie goes up! What is going
on here ? As yo u add more
ca paci t ance, t he phase
ang le over which you draw
cu rre nt dec reases. This
mean s that you are not
cont inuous ly d raw ing 1
Amp from the tra nsforme r,
but. instead, yo u are d raw
ing many Amps over a
short t ime to yie ld a con
ti nuous load curre nt of 1
Am p. Transformer core
satura t io n a nd wind ing
resista nce drops are caus
ing th e pro blem . The truth
is th a t this tra nsfo rmer will
not w ork except fo r
s m al l c u r re n ts . The
+13.6-volt su pp ly using a
bridge rectifie r will yie ld
t he sa me pi ctu re-not
e no ugh margin for t he
reg u lato r to o pe ra te. The
nex t h ighe st f ila me nt
transformer is 24 volts
too mu ch voltage and too
muc h power to be thrown
away via the he at sink.

A switchi ng regula to r,
Fig. 2, has so me advan
tages inasmuch as the
uti liza t ion of transforme rs
is concerned . The pu lse
widt h is va ried to th e pass
transisto r to cont ro l the
ou tp ut voltage as the lo ad
current cha nges . The eff i
c iency can be very high
with th is conf igurat ion .
The di sadvantages are for
mid able . Switching tran-

E

eliminator. A 12.6 V ac fil a
ment t ransformer wil l not
wo rk we ll fo r these de
vo ltages. Those of you
who have t ried were frus
trated, I'm sure, by th e at
tem pt .

Take th e + 5-volt sup-
ply, fo r instance. Okay,
fu ll-wave recti fication with
t he c-t gro unded wUI yie ld
a peak de o n the filte r ca
pacitor of (6.3 X 1.414)
- 0.5 = 8.4 volts. Now, an
LM309K needs + 7 vo lts to
reg u late (a 2-vol t regul ato r
ma rgin). This means t hat
the max imum ripp le is 1.4
vo lts. Let' s say yo u need 1
Amp fro m t his supply a nd
yo u chose a 1- o r 2-Amp
transformer. Now, to get
t he ri pple to less than 1.4
vo lts, you sta rt to pile o n
th e capacitance and the

r z
~ >+- ~'2V CT

E. E. Buffington W4VGZ
2736 Woodbury Drive
Burlington NC 27215

"'26vCT

W hy doesn't someone
tel l parts distr ibu

tors and transformer man
ufacturers t hat nobody
design s tube c ircu its
anymore, let alone builds
them, Catalog pages are
full of f i lament trans
formers and they are being
bought because noth ing
else is available . Manufa c
turers seem to be rushing
to resu pp ly th is so-cal led
great demand.

There are two de volt
ages that I genera lly need
supp lies to prov ide: + 5
vo lts for TTL and +13.6
volts as a ca r battery

Fig. 1. Filament transformers connected to yield the re
quired input voltages to the regulator.
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Fig. 2. Switching regulator showing basic functional
blocks.
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a nd overload . Of course,
you can't lo ad both regula
tors to t heir fu ll capaci ty
at the same t imer as t hi s
would overload t he trans
former.

Thi s power supp ly
sho u ld be a welcome addi
tion to any ham shack . •
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Fig. 3. Power supply using easy-to-find parts.
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less than one degree pe r
Watt. The addition o f
panel mete rs to mon itor
the cu rrent would be a
nice improvement. The
fu ses wou ld not be ex
pected to blow as t he
power supply is protected
aga inst short-c ircuiting

transistor, you can omit
D2, as 02 compensates for
the base-to-em itte r junc
tion voltage d rop of t he
pa ss transistor . Zene r
diodes 04 and D5 form an
ove rvo ltage p rotection
that w ill b low t he output
fuse in case of a reg ulator
fai lure . If you don' t put in
th is protection, you'll be
sor ry! An insulating was her
is needed for U1 as the
case is above groun d by
t he drop across D3. The
case of U2 can be bolted
to grou nd. Use a common
heat sin k having a therma l
resistance to ambient of

Pu LS E
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PUl H D •• SS
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mula E = 1/120C with
good results. E is the peak
to-peak ripple vo ltage, I,
the de current in Amperes,
and C, the filter capaci tor
in farads. This formula is
not exact bu t sho uld be
quite c lose for m o st ap
pli cations.

Resistors R1 and R2 in
the ci rcu it o f Fig. 3 ca use
the current to d ivide be
tween the regulator and
the pass transistor . For
three Amperes at the load,
two will flow throu gh the
pass trans istor a nd one
through the LM309K. If
you use a germ ani um pass
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duty cast aluminum and stea-
tite center connector.

At your ..... 823 4·Band (40 thru 10M),
B&Wdealer. 55 ft model 370- 13

also available, pre
~ assembled only

~ Made 1M S"srol. Pennsylvan,a,by

Barker & Williamson Inc.
10 Canal Street 0 Bristo l. PA 1900 7 ,
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Van L. Lincoln WD8AAM
5588 Caribou Trail
Stevensville M/49127

Bargain Zener Classifier
- Novice project

Enjoy.

Unit with a zener diode being tested and showing proper hookup to the VOM. Note that
the VOM is indicating 8.6 volts even though the tester voltage output is 28 volts. Don't
forge t to set the VOM to measure dc voltage. It doesn't show up very well in the photo,
but I used red wire for the plus alligator clip and black for the negative. These wires were
then inserted into 2 phone tip jacks on the top of the case.

Radio Shack store . As
always, my frugal nature
suggested I get the most
for my money, so I built a
simple circuit, which 1 am
going to pass along, that
enabled me to check the
ze ner voltage of each
diode.

Simplicity
The circuit is as simple

as they come. Follow Fig. 1
and the photographs and
you should have no prob
lem build ing a useful
gadget which comes in
very handy almost 90% of
the time you bui ld a new
project. Looking at the
schematic, you ' ll notice
the power t ransformer is
very important as it iso
lates the circuit from the
ac line for safety. Next, the
diode rectifies the ac into
pu lsating de. The following
120k res istor drops t he
voltage to the poten
tiometer. The electrolytic
capacitor smoothes out the
de ripp le to provide a dc
voltage of about 30 volts to
the alligator clips . (It's the
next thing to an instant
project.I

Using the Tester
Place the cathode (the

/UNU
nuu-

single zener of the voltage
I needed was about twice
as expensive as a package
of 20 misce llaneous zeners
1 had seen at my local

tor power transistor and
found I didn't have the
proper zener in my junk
box. Checking my loc a l
parts store, I found that a

Some time ago, I was
building a low-voltage

power supply which used a
zener d iode to regulate the
base cu rrent of the regula-
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Fig. 1. Zener tester.

parts you ma y ha ve in your
jun k box. Enjoy you rse lf.•

have a wide to lerance, so
you can use a ny of the old

Interior view. A ll the parts came from my junk box with the
exception of the case and power transformer which are
Radio Shack stock i tems. A small piece of perfboard was
used to mount the parts, and spacers were used to lift the
perfboard off the metal chassis.

have the co rrect value, try
pu tt ing two or three of
them in series. When I built
my power supply, I needed
a 12·volt to 13-volt zener. I
put an 8 .2·vo lt a nd a
4.3-volt zener together in
series to obtain 12.5 volts
and, because of thi s, I
could a lso tap at the junc
tion of the zene rs to obta in
a regulated 6.2 vo lts .

You 'll find that regular
diodes a nd t rans istors have
a zener action as well . AI·
t houg h vo ltage val ues will
be random and current ca
pabilities small . they can
often be used in place of a
regular zener diode. When
the transistor is bad anv
way, it beats throwing it
away.

You' ll not ice all pa rts

end with the ba nd) of the
zene r tha t you wish to
classify in the plus voltage
all igator clip, connect the
YOM, as shown in the pho
tog raph. run the voltage up
un t il the YOM needle
stops, and that's the zene r
regu lat ing, o r breakdown.
voltage . If you connect the
ze ne r ba ckwa rds in the c ir
cu it, yo u should get ve ry
li ttl e, if any, indicat ion on
the YOM meter because
the d iode is conducting
and presents a short ci rcuit
to the tester. This circuit
passes very little current
through the zener under
test. so you shouldn't have
any prob lems with zener
burnouts .

If, afte r classi fying a ll
your d iodes, you still do n' t

S ~ST

S ",TOH

KENWOOD DENTRON

CA LL NO W FOR

SPECIA L PRICES

THE
GISMO
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ROCK HILL, S.c. 29730
803-366*7157 EXIT 66-8 OFF 1-77
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Bill Peller;" WA5EBB
5454 Braf!S"IIalley /#106
Houston TX 77096

What the Hell is a Decibel?
-1/10 of a bel, of course

Rationalizing the ratio.

I have a lways had a diffi
cu lt time dealing with

decibel s. It is important to
remember what a decibel
is and what it isn't. First,
the decibe l (d B) is, itself,
not a measure of anyt hing.
It is not a un it like a volt o r
an Ampere . Hams often
have a problem with thi s. It
is not a measure of the
loud ness of anything, nor is
it the measure of the power
in any signa l.

The decibel is a ratio
tha t's a ll. It is ten t imes the
base 10 loga rithm o f the
ratio of two power levels.

Voltage Power
(Current) Rat io

Rat io

.32 .1

.45 .2

.50 .25

.71 .50

.B9 .79
' .00 ' .00
1.12 1.26
1.41 2.00
2.00 4.00
2.24 5.00
3.16 10.00
4.47 20.00
7.07 50.00

10.00 100.00
14.14 200.00
22.36 500.00
31.62 1000.00

Table 1.

4B

dB

- 10
-7
- B
- 3
- ,

o,
3
6
7

10
13
17
20
23
27
30

So a d e cibe l o nly has
meaning with ref erence to
some other power. For ex
ample, 100 Watts bears t he
same ratio to 10 Watts as
10 Watts bears to 1 Wat t.
The ratio in each case is 10
to 1. Any two power level s
having the rat io of 10 to 1
would have the same num
ber of dBs re lating them.

The basic unit is the be l.
The bel is defined as: n =
log (P1/P2), where P1 and
P2 a re t he two power level s
be ing co m pa red and the
base 10 logarithm is used.

The deci bel is 1/10 of a
bel , so the re are 10 dB per
be l, and : m = 10 log
(P1 /P2). You already know
the equations for power: P
= IE P = E2/R and P =• •
PR, where I and E are the
cu rrent through and the
voltage across the resis
tance, R.

Now, with a littl e fancy
footwork and a lge b ra ic
substitution , we ca n come
up with the following: m =
10 log (E1'/R1 J/(E2'/R2).
which ca n be further re
duced to: m = 10 log (E1 21
E22). if and only if R1 = R2.
Furthe r redu ct ion yields : m
= 20 log (E1/E2).

Using a simi lar process,
we can derive the follow-

ing equation: m = 20 log
(11 /12), and , t ra-Ia! We have
o ur complete set of equa
tions fo r t he myste rious
decibel. The important
thing to remember is that
for the two equations in
volving voltage and cu r
rent, the resistance that the
vo ltage is across or that the
cu rrent flows t hro ugh must
be identica l for the two
va lues to be compa red .
Otherwise the calculation
is inva lid .

Don ' t try to think in
terms of a se t of dB ratios
for power as separate from
a se t of dB ratios for
voltage . All ratio s a re in
te rms of power, and, since
you already know that the
power goes as the vo lt age
(o r the cu rre nt) sq ua red,
you can deal with e ither
quantity.

Ta b le 1 list s wo rking
voltage (a lso cu rre nt) a nd
power ra t ios for va rious d B
rat ios. Note that the volt
age-ratio nu mbers a re stm
ply the squa re roo ts of t he
power-ratio numbers.

The decibel is used for
anyone of t hree reasons
depend ing u p o n whic h
re ference book yo u be
lieve . I've added a fourth
reason.

1. One decibel is the
s m a l le s t p e rc e p tib le
change in loudness detect
ab le by t he human hearing
syste m. The human ear is a
logar it hmic device and the
deci bel is a logarithmic
numbe r, so there is a better
cor respo ndence between
the perc e ived loudness
ra t io and the decibel.

2. The deci bel is used to
e xp re ss la rge ra ti o s of
powers with small num
bers. For example, 30 dB is
a power ratio of 1000 .

3. The decibel is used so
that any c hange in power
by the same ratio will have
the same dec ibel ra tio. For
example. a change from 1
to 2 Watts is a 3 dB change.
as is a change of from 1000
to 2000 Watts . The effect
on communication s of
these changes in leve ls will
be the same.

4. The decibe l is used to
co nfuse rad io amateurs .

OK, where are these
dasta rdl y decibels foisted
o n an unsuspecting ama
teu r radio operator? Pro b
ably t he most common use
of t he dec ibel in amateur
rad io is in relation to your
rece iver Svme te r . T he



MEMPHIS, TENNESSEE

Write: 3202 Summer Ave., Memphis, Tennessee 38112

re lative to a refe rence
acoustic pressure of .0002
microbars . So, 100 dB $Pl
is, in fact, 20 microbars of
acoustic pressure . (Acous
tic pressure is analogous to
electrical voltage.I

It can be useful to prac
tice some calculations us
ing dec ibels. A good work
ing knowledge of the use of
the dec ibel can keep yo u
from fee ling left out the
next time someone brags
about his antenna with 10
dB gain . •

References
The ARRL Antenna Book, New
ington, Connecticut , The
American Radio Relay league,
1968, pp. 44 , 85.
Doug DeMaw, " What Does My
s -Meter Tell Me?" , OST, June,
1977, pp. 40-42.
The Radio Ama teur's Hand·
book, Newington, Connecticut,
The American Radio Relay
league, 1977, pp. 40·41 .
Ken Schnell, " Antenna Gain
Facts-don't be misled," 73,
August, 1977, p. 55.

(A) Complete Service Facilities
(B) Good Deals on most Brands
(e) Shipping within 24 Hours
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CA LL TOLL FREE

1-800·238-6168

NO MONKEY BUSINESSI

coaxial feed cable . You
may be surprised to learn
that the loss in RG-58/U
coax is 6 dB per 100 feet at
150 MHz, and the loss in
RG--8/U coax is less than 2.5
dB per 100 feet at 150
MHz. This means that if
you 're using a 10-Watt
tra ns m itter th roug h 100
fee t of RG-58/U, and you' re
o perating on 150 MHz (out
of the band), the power de
livered to the anten na will
be 2.5 Watts . The same
setup with RG--8/U coax
will deliver 5.6 Watts to the
antenna - this is 3.5 dB bet
ter performance. So, as you
can see, those dBs can
sneak up o n you .

Pe rha ps the most com
mo n use of the decibel is in
the measu reme nt of so und
leve ls. I have heard , on oc
cas ion, people refer to a
sound-pressu re-level meter
(SPl meter) as a " d B
meter." There is no such
thing. The SPl meter in
dicates the sound pressure

IN TENNESSEE, CALL 90'4524276
MONDA Y- SA TURDA Y8:JO..5:30

FOR YOUR SPECIAL.

antenna which radiates
equally well in all direc
tions . Dipoles a re , of
course, real antennas that
have a radiation pattern
which is not everywhere
iden tica l.

W hen ta lk ing about the
gain of an antenna, we are
ta lking about the increased
power rad ia ted in its direc
tion of maxim um rad ia tion
compared to t he power
radiated in the di rection of
maximum rad iat ion for the
reference antenna . Ob
viously no additional
power is " gene rated" by
the antenna. What the
antenna does is tend to
concentrate the available
powe r in one d ire ctio n at
the expense of all other
direct io ns .

If th e ga in of an a ntenna
is given in dB over isotro pic
and you wa nt to know the
gain of the antenna re la
tive to a dipole, subtract
2.1 dB from the figure.
Similarly, if you have the
gain of an antenna over a
dipole and you want to
know the gain of the a nten
na over a n isotropic anten
na, add 2.1 dB. This fo llows
from t he fac t that t he ga in
of a d ipole a ntenna over an
isotro pic ante nna is 2.1 d B.

It is importa nt to know
that decibe ls can be added
or subt racted as t he gain of
the system is increased or
decreased . For example,
say your transmitter puts
out 1 Watt and that an
amplifier boosts it to 10
Watts-that's a gain of 10
dB. Now, suppose you
ha ve a nothe r amp lifier
that boosts the sig na l to
500 Watts-that's 17 dB
add it ional. So the tota l
ga in of the am plifiers is 10
dB + 17 dB = 27 dB.

Now, suppose you have
an antenna with a gain of
12 dB over isotropic and
you trade it in for an anten
na with a gain of 18 dB over
iso tro pic . You've bought
you rse lf 18 d B - 12 d B =
6 d B ga in.

Anot he r antenna-re lated
use o f decibel s relates to

Svneter is usua lly cali
brated in $-units from zero
through nine and then in
dB above 5---9 . $-9 is sup
posed to correspond to a
signal leve l at the receiver
antenna terminals of 50
micro vo lt s (although it
ra re ly does). Each S-unit
corresponds to 6 dB, so S-8
is 50 microvol ts min us 6
d B. Refe r to Ta ble 1 or do
the fol low ing calculation:
-6 = 20 log (E l /50 uV), El
= (50 x 10 - 6) 10 - 6/20.

This reveals that the
signal level at the antenna
terminals is now 25 micro
volts . The calculation
above is valid because the
antenna input impedance
of the rece iver does not
change. The denominator
of the ratio is a lways the
reference a mplitude. So,
every 5-unit do wn cor
re sponds to about one-half
of the voltage at the anten
na termina ls of the 5-unit
above it.

likewise, if the meter
reads 10 dB above $.9, the
voltage at the antenna ter
mina ls is 10 d B higher tha n
50 microvo lts. 10 = 20 log
(E l /50 uV); El = (50 X
10 - 6) 1010/20.

This corres ponds to a
rece ived sig na l of 158.1
microvol ts. The unfo rtu
nate fact is that most re
ceivers don't have Seneter
readings which are signifi
cant in any absolute sense
-about all you can tell is
which signal is stronger at
you r QTH.

Another common use of
the decibe l is in the mea
su rement of antenna gai n.
The importan t t hing to
note here is what kind of
a n te nna is used as a
reference. Remem ber tha t
the decibe l is o nly a ratio
and that the goodness of
an antenna as measured in
decibels is only a goodness
relative to some other type
of antenna. The two most
common reference anten
nas are the isot ropic anten
na and the dipo le antenna.
The isotropic a nten na is a
theo ret ica l model of an

.... Reade, Ser.,ce-see page 179 49



Frosting for the FT-901 DM
- simple improvements for Yaesu's superb performer

Fig. 1. Placement of 61468 coofing shroud and printed
boards, as described in the text.
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Flickering LEOs
The memory LED in

some 901s (located above
the d igital frequency read
out exhibits a very slight
fl icker when t he unit is
origina lly turned o n and a
frequency isn't loaded in

low 4o-Meter Output
If your 901 prod uces an

ou tput of less than the
usua l 100 to 120 Watts on
40 meters, t ry this simple
proced ure. Add a ,01-uF
SOD-vo lt d isc ca pac ito r
fro m e22 to ground. (22 is
a feed through capacitor
lo ca ted in the power sup
p ly-

and produce very good re
sults" Remove the 901 's
bottom cover and locate
the socket for board
PB1703. Connect a 68k,
Y4 -w att resistor between
the ground and p in 16 of
this socket, t he n bypass t he
resistor with a 2.2-uF t an
ta lum capacitor.

This is a good t ime to
tweak dot-dash rat ios on
the Curt is Kever. if desired .
The kever's P( boa rd is
also loca ted on the 901 's
bottom side.

Ale
If you would like

smoother ALC act ion (or if
you 've been concerned
about mete r re ad ings in
the green pa rt o f the ALC
scale), this simp le mod ifi
cat ion will ease yo ur mind

C218 on PB1703 from a 100
pF to a .01-uF mvrarr o r
paper ca paci to r. PB1703,
the ALC/speech compres
sor boa rd, is loca ted third
from the rear on the rig's
left side. (218 is loca ted on
PB1 703's bottom cente r,
and its so lder connect ions
a re almo st dire ctl y be
neath t he clea r plas tic
insu la ted jumpe r on the
circuit ry side of th is boa rd .
This modification extends
the compressor's low fre
quency range and allows it
to operate more efficient
ly.

While discussing audio
response of the 901 , I might
a lso suggest that am ateurs
sea rc hing fo r a qualit y
mike try the Shure S26 (l ess
tra ns isto r preamp) with the
901. I've tried a bund le of
mikes with mi ne, and this
o ne performed head-and
shou lders above a ll others ..-

Speech Co mpresso r
The FT-9010M's speech

compressor does a superb
job, but its response is
tai lored for high-pitched
Japanese voi ces rather
than the lower-pitched
American voices .

If you wou ld like to see
the speech compressor be
come a re al t iger, change

several sources, I must em
phasize that thi s unit is a
star performer as it stands,
and you can expect long
term enjoyment regardless
of your decision whether or
not to t ry any of these op
tions. I 'm compliment ing
the r ig, not discredi t ing it in
any way.

Do~~ Ingrum /{4TWJ
Eastwood Villog~. /1/10/ South
Rte. II, Box 499
Birmingham AL 15110

O ne of the h.o!test a.nd
most exc it ing n gs

presently on the amateur
market is Yaesu ' s FT
901 OM transceiver . The
outstanding performance
of this " no compromise"
unit is rivaled o nly by the
enthusiasm. interest, and
techn ical prowess of its
sta tes ide repre sentatives
a nd di stributors.

Before delving into the
collection of 901 modif ica
tions I've gathered via
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Reducing Excess Baggage
Most of the 901 's heat is

genera ted in its left back
corner. This heat comes
from the bleeders on top o f
PB1 71 7 and from the
cho ke and co mpo ne nts on
PB1708. Since several ca
pacitors and resi stors a re
physicall y located a bove
the c hoke on PB1 708, they
may be come hot and
c hange value and even
tually fail. Realizing this
problem, Yaesu suggests
R13 (47k, %-Watt) and R03
(470 O hms, 1 Watt) on

Fig. 2. (a) Illustration for screen-to-pte te short protec tion
described in the text. (b) Schematic fo r th is modification.
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Conclusion
The mod ula r construc

t io n of Yaesu's 901 makes
servicing a re lat ively sim
ple task. Few rigs o ffe r th is
c a pa b ili ty. Th a t f ac t,
coupled with the large
num ber of technica flv
o riented amateu rs owning
901s, has res ulted in the
mod ifica t io ns presen ted in
this a rt icle . It's logical to
a ssume that addit ion al
modificatio ns o r im
provements on this rig will
contin ue the collect ion
presented here . This leads
me to believe tha t the
o riginal " Fo x Tango Club"
may soon reach its greatest
days . The FT-901OM is the
most o utsta ndi ng rig I've
ever o wned o r opera ted.

I would like to th ank
Bern ie Tower W6RNW of
Yaesu a nd Don Langston
W B4JVY of Long's Elec
tronics fo r the ir support
a nd assis ta nce with infor
mation co ncerning the FT
901 OM. A special thanks to
Erskine Jack son W4CEC
for his ideas, suggestions,
and assista nce as we rnod
ified o ur 901 s. Thanks a lso
to my XYL, Sandy WB40EE,
for typing this artic le.•

'"

and the rf uni t (PB1702)
must be removed before
the counte r uni t a nd digi tal
displ ay can be slid back
and removed . All screws on
t he se units stay intac t
when freed, th us el iminat
in g t he lo st-s cr ew s-or
spacers dil emm a . You'll
a lso no tice that the p lug-i n
digital displays a re read ily
available, inexpensive
uni ts.

-
o

A

Counter Protection
It ha s been fo und that

ca paci to r C2954 o n the
co unte r un it (PBl729) was
ins ta lled ba ckw ards in
ea rly 901 OM s, a nd t his
ma y lead to fa ilure in
various segments o f the
digital display . You can
quickly check this in yo ur
unit in the fo llow ing man
ne r. l ocate the counte r
unit behind the dig it a l
display and pry up its snap
on co ve r. C2954 is a sma ll,
blue capacito r o n the uni t' s
left si d e . Its m ark ings
should face the rig's re ar
(towa rd the power trans
fo rme r). If t he capacitor's
markings fa ce the rig's
front , simply remove a nd
reverse it.

You' ll ga in a weal th of
knowled ge o n 901 co n
struct io n when in ve st igat
ing thi s modification. The
enclosed PLl unit (PB1709)

PB1708 be c hanged to the
same res istance in 2-Watt
resistors. Further in vestiga
t ion of thi s particular cir
cuit reveal ed tha t its only
function is as pa rt of a fil 
ter section for a l bO-vo lt
line going to the 901's re ar
a c c e s sory ja ck . S ince
W4CEC a nd I ha ve no im
med ia te plans to use t hi s
jack, we disconnected our
ci rcu its by pulling o ne end
of diode 003 loose from
the board . We also re
mo ved o ur b lack plast ic
" board cover" to pe rmit air
flow . The results ha ve been
q uite gratify ing, and our
901 s now run quite cool ,
even when used for long
periods of time.

ment's sides. This superb
technique also has been
used with Kenwood gear.

6146 Finals
A p ro b lem has been

noted with the C E-brand
6146Bs install ed in man y
901 OMs . The screen grid
would fall against the plate
and a pply +900 volts to
the + 21O-volt screenline.
Yaesu recently switched to
Toshiba 6146Bs a nd thi s
problem has been elimi
nated . If your 901 has GE
final s, you would be wise
to make th is switc h also.
Pursu ing this situation a
ste p further, Yaes u has
developed a modif ication
to prote ct the 21O-vo lt sup
p l y fr om t his pro bl e m.
Here's the informa tion:

Install a diode as shown
in Fig. 2. This is incl uded in
lots 006 and higher, with
lot 007 us ing a new etch
pattern that incl udes th is
mod ificat ion.

M odi f icat ion: (1) Re 
move the bottom cover on
the FT-901 ; (2l attach a
so lde r ing p o st to th e
c hassis with a ta pping
sc rew as illustra ted ; (3)
so lder a 1001 0 diode to the
post - note the diode polar
i ty; (4) remo ve the yellow
wire from the printed ci r
c uit board (PB-171SA) and
solder it to the d iode in
sta lled in step 3; (5) con
nect the other end of the
diode to the printed board
where the ye llow wire was
removed; a nd (6) replace
the bottom cover.

memory. There a re two
simple so lut io ns to th is
situatio n: 1) Simply tap the
memory button and load a
frequency into memory, or
2) change C61 on the mem
o ry board fro m .33 uF to 4.7
uf. A tantal um capacitor is
suggested .

Fan Noise
Since I'm acc ustomed to

the to tal silence of Rotro n
Whisper fa ns, I found the
Yaesu fan a mite loud for
my sens itive ea rs. A close
inspection o f the fan re
vea led a slightly o ff-center
a rma tu re . This s ituat ion
was visible when hold ing
the fan proper up to the
light and looking through
its rotating armature to
assure symmetrica l a lign
men t. I found the most ac
curate way to adjust this fan
involved carefully apply
ing 110 volts to the re
moved fan and slowly posi
tioning its a rmat ure fo r
minimum no ise . If you
prefer an absolute death
quiet fan, Rotron 's small
Boxer fan can be subs ti
tuted here. The fan in my
901 may have been o ne in a
hundred, so use your own
d iscretion with this modifi
cat io n. Fortunately, thi s
fan unplugs and unbolts
from the o utside of the
901's rear, so you need not
o pe n th e ri g for t hi s
modification .

Cooling Shroud For 61468
Finals

Whi le the Japanese are
ve ry profici ent in elec
troni c technology, they
seem somewhat limited on
air ducting a nd cooling
techniques. Erskine Jack
so n W4CEC solved th is
problem qu ite easily. He
cut a triangular sheet of
aluminum 2.5 inches by 3.5
inc hes and installed it
above the final amplifier
compartme nt as shown in
Fig. 1. This shroud prevents
"sho rt ci rcu it" air being
pulled from atop the tube
compa rtment a nd alter
natively pu lls it across the
6146Bs from the compart-
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Mods for the Mark
- desirable extras for your Wilson HT

Bob Hei/ K9ElD
112 Heillndustriaf Blvd.
Marissa IL 62257

M any of the new Wil
son Mark II hand

held units are showing up
on the many repeater sys
tems. The HT is really a

neat Iittle package, but, as
usual , it can be improved
upon with a little ingenuity
and time.

Battery-Level Indicator
The one thing that the

Mark II really needs is a
method for monitoring
your battery level. Two
systems can be used. The
simplest is a new LED by

Hewlett-Packard which has
a comparator circuit built
into a tiny LED. All you
need is one resistor and a
diode in series with it to set
the threshold at your
charged-battery voltage .
Simply connect to the PTT
line. Each time you trans
mit, the small LED will
light. If it doesn't, your bat
tery voltage has fallen off

and caused the comparator
not to turn on and light the
LED. If you want, you can
connect this comparator
LED to the battery through
the extra switch contacts
on the squelch that Wilson
provides for tone squelch
additions. This new volt
age-sensing LED is avail
able from H-P as part
#5082-4732 .
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S-MeterlBattery Level
I figured that since

Wilson was nice enough to
leave at least two square
inches of circuit board
space in the bottom of the
Mark 11 for their optional
tone squelch board, I
would take advantage of
this and build an S-meter
circuit for receive and a
battery-level indicator for
transmit.

The meter used was pur
chased from Hv-Gain. It is
the same one they used in
their #3086 HT. It mounts
in the bottom of the Wilson
on that same little plastic
end piece that houses the
battery-charging contacts .
This works out so that you
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wa s nec essary. The Im
provements are a lso very
simple to ac hieve.

Fig. 1. Mods for the Mark. Pick -off points A, B, C are easil y
located b y referring to p. lB, "Circuit Board Overlay, " of
rhe operating and service manua l .

External Headphone Jack
There m a y be times

when you des ire to use
you r Mark II with a small
earplug so as no t to dist urb
a nyone e lse; install a
micro-ja ck in that bottom
plate so that t he speaker
li ne is d isconnec ted whe n
the ea rp lug is plugged in.

Cut the four wires to
thei r ne ce ssary lengths,
trim, and so lder in place .
Your Svmeterrbat te rv-level
ind icato r is ready for a c
tio n!

Improving the Transmit
Audio

Being in the profe ssional
aud io business, I tend to be
a bit " p ick y" about the
audio we, as amateu r rad io
o perators. hea r. Afte r co rn 
pari ng the Mark II transmit
audio to many othe r ha nd
held unit s. it became ap
paren t that improvemen t

Only 4 Connections
The c ircuit board uses

o nly four connect io ns to
the ma in circu it boa rd of
the Wilson: B+. ground .
PTT line. and the re ceiver
limiter . Ex t ra sensitivity
can be achieved in the
S-m e ter c irc u it by ad
justi ng R1 . For transmitter
hunts o r we ak signa l hunt
ing, you may want to play
wit h the resistor .

Easy Construction
For the pu rists. a printed

ci rcu it board co u ld be laid
out. but wit h such a simple
and small c ircuit. vecto r
boa rd can be used qu ite ef
fectivel y. The board mea
sures 2-114" X 718" . Mount
the pa rts. so lde r a ll con
nect ions. and leave a bout
5" of a ll w ires so easy co n
nect ions ca n be made to
the main Wilso n PC board .
The o nly p roblem you may
have is in making certa in
you o bserve the d iode po
laritie s. The rest is very
st ra ig htfo rwa rd , and it
sho ul d a ll go togethe r
q uic kl y a nd easil y.

An e asy method t o
secu re the board is to use
so me sma ll . 118"-wide ta pe
a lo ng the sides o f the
board, a nd simply ta pe it in
place. Works o ut great!

don't have to cut an y ho le s
in the main case. A to uch
of e poxy ce ment holds the
littl e meter in place. Be
sure to recess it a little so
the HT will sit level in the
cha rger.

The S-meter circu itry is
very simple. Just abo ut a ny
NPN tra nsisto r ca n be used
as an amplifier to dri ve the
meter. A part of the o utp ut
of t he seco nd i-f amplif ie r
is detected with D1 and fed
into the meter amplifie r.

The battery-level in
d icator ci rcu it is simply
o ne d iode connec ted to
the junc t ion of two re sis
to rs to form a vo ltage
divider o ff the PTT line.
This allows the meter to
f u nct io n o n ly d ur i ng
transmi t. You a lso cou ld
connect the level meter ci r
cu it d irectly to the battery
through that spa re switc h
contac t o n the sq ue lc h
cont rol that was o ri ginally
planned for a to ne sq uelc h
ci rcuit. Using th is method.
one can c heck the battery
level at a ny time. not just
during transm it. Perso nal 
ly, I prefer us ing the mete r
to monitor du ri ng my trans
mit periods since that IS

whe n the curre nt dra in is
t he heavie st.
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Fig. 2. PC card layout for M ark II . Comp lete kit w ith all
components, PC board, and wire harness, but w ithout
meter (available from H y-Gain] is S8.00 from M e/co, P.O.
Box 26, Marissa It 62257.

phone wi t h a Knowle s
SA 1501 (Kno w le s Elee
t ronlcs. 3100 N_Mannhe im,
Frankli n Park , Illi no is
6(131 ). This reall y he lped
the audio re spon se as
no ted o n an aud io a na
lyzer. A few compone nt
cha nges al so are in orde r to
ac hie ve bette r aud io .
Cha nge R78 from 3.3k to
1.5k, C111 fro m 0.1 to .47,
and C11 8 from 0.15 to .47.

Try this audio mod and I

can gua rantee that your
fr iends will thi nk you are
o n a full -sized mo b il e
transmitter! We might also
point out to Mark II owners
that by simplv changing the
driver tra nsistor, Q24, to an
MRF 515, you will have a
Mark IV. Use ca re when
tuning the collec to r coils of
Q24 so that no parasitics
are present in the o utpu t.
The change is easv and wil l
give you about 4 watts
out. .

tberes a new, eighth OSCAR sateutte in o rbit. and the AMSAT team helped put it there!

Your help rs needed for future satelli tes. lo in AMSAT and support the new, ad
vanced Phase III seri es of OSCARs, eng ineered to prov ide communtcertons over
transc ont inental distances for hours at a time.

Send $ 10 membersntp dues to AMSAT, P.O . BOll: 27 , w estirngeon. D.C.
2004 4 . Life membership is availab le fo r a tex-deducnbte donat ion o f $100
or more . payable in quarterl y tnsre ttm ents If you w ish.

Phase III setetute so lar celt s may be sponsored for $1 0 each , and
we ' ll send you a certi ficate spec i fying the ceus you are sponsori ng .

Fo r a rex -deducnbre cont ri bution o f $1 ,000 or more, we ' l l
even Inscribe your name o n a plaque to be p laced in o rbi t
aboard the Phase III specec re rt for posterit y , and we 'll send
you a replica honoring your contri bution .

-~.. Does and contribut ions may be charged to VISA o r
'=--_..c~~...... Ma~ter Charge. Phone us a t (20 2) 488-8 649 ,

NEW FROM WNAR
Modular 1: ' Erectable Towers

2785 KURTZ STREET, SUITE 10
SAN DIEGO. CA 92110 . (71 4) 299·9740

TELEX 181747

--:~ L~NAR
eleCtronics

EME arrays as well. A lso
available with optional stainless
steel hardware for harsh
environments.

Base is approximately 60" h igh
and weighs 28 pounds. Tower
sections are 72" h igh and weigh
21 pounds.

LUNAR'S TRAN$VERTER
SYSTEMS
Individual
modules
and other
accessories
are available
for up and down converter
systems. Can be connected in
any combination your system
dictates .Write for complete list
01modules and accessories.

These unique antenna towers
can be insta lled on the ground
or roof . Since they 're easily
transported and site erected,
they' re a natural for field and
portable operations.

Constructed o f sturdy aluminum
alloy, they ' re sturdy enough to
handle la rge size HF beams and

I

I

I

LUNAR'S NEW MODEL
2M 10-150 LINEARIZED

AMP
Now ready and
being shipped.
We held off on

announc ing it until it was
right .. .
Ready now. Order today
from you r Lunar dealer.

• Ideal for ground or roof
mounts

• One man can assemble and
erect

• Lightweight
• High quality aluminum alloy
• High stability
• Modular and portable
• Extremely rugged
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Condensor Mike--____

S-Digit LED Readout----,
•

Keyboard Entry ------

Keyboard lock-_

~ Channel Busy Lamp

r- Transmit Indicator

'-__ Display On /Olf

5 KHz Up

The Yaesu FT·2078 Synthesized Handie
has all the features you could want in a very compact package

• 144-148 MHz Range • Keyboard Encoded Frequency Entry
• 10 KHz Steps • 2 Tone (Touchtone~ ) Input from Keyboard
• 3 Watts Output • Keyboard Lock guards against accidental
• 4 Memories plus Programmable Offset frequency change
• Priority Channel • Odd Splits Can Be Programmed from Keyboard
• Memory and Band Auto Scan • Automatic Battery Saver Feature for LED Display
• Optional Equipment: • Rubber Flex Antenna

Tone Squelch, SpeakerI Mike, Nicads, Battery Charger
-

Price And Specifications Subject To
Change Without Notice Or Obligation

679X

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007
YAESU ELECTRONICS Eastern service cn., 9812 Prlnceton.Glendale Rd.,Clnclnnatl OH 45246



Eric Shatkhauser W9CI
527 Spring Creek Road
Washington IL 6/571

The History of Ham Radio
- part IX

THE AUTO RADIOPHONE
fly A. H, GREBE

t ion posed somewhat of a
prob lem. The loops used
had dist inc t directiona l
characteristics. A loop had
va r iatio n cove rage as
much as five to one for
ward com pa red to t he
sides. During the summer
months, general activ ity
am ong radio amateu rs was
not only down, but rather
d rab and unenthusiastic.
QRN and static preva iled
with regular it y, and act iv i
t y was carried on the
assigned wave le ngth o f
200 mete rs (plus or mi nus).

.. T~. t~O" lilt ..,... "''''''"0''

type, o f modest dimen
sions, and foldab le. Dry
" A" ce l ls were the only
sou rce of suff ic ient curre nt
required fo r the fil amen ts
of the vacuu m tubes. The
plate su pply depended on
"B" batteries. The batteries
co nt ri b u t ed the majo r
we igh t. The o lder UV 200
and UV 201 t ubes were
replaced by UV 199 and
the W D11 t ubes wh ic h d id
not require as much fi la
ment curre nt, t hus length
eni ng t he operati ng li fe .

Us ing a loop fo r recep-
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fa irl y li ght in wei ght, have
a d egree of eff iciency, and
be des igned so t hat it could
be moved about wi th ease.
It was dependent, above
all, on some type of por
tab le anten na. Reliable
operation and portability
were the basic criteria. The
antenna was of t he loop
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Reprinted from acc News, a
publication of the Chicago
Area Chapter 01 the aCWA.

I n the early 1920s, in
order to be truly portable

a rad io receiver had to be

Fig. 1. Fig. 2,
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Fig. 3.

However, in the End,
What Happened?

The White Bill, HR 11964,
passe d t he Ho u se on
Janua ry 31, 1923, went to
the Senate, and the re was
refe rred to t he Committee
o n Intersta te Comme rce .
Because of conside ra b le
outs ide o p posi tio n t o
va rio us provis ions , the bi ll
la ngu ished and fin all y re
mained to d ie with t he ex
p ira t ion of t he 67th Con
gress on March 4, 1923.

Sens ing t ro ub le, and
knowi ng the gene ra l a t
t itude ta ke n by man y in
terests in the bill, White in
troduced a new bill o n
Ja nu a ry 11th, wi t h certai n
modif icat ions proposed . It
included provis io ns some
what more pa la ta b le to the

re c o mm e nd a t io n s a nd
a me ndmen ts were p ro 
posed, and s uggestio ns
we re o ffe red in an attempt
to bring t he listener and t he
rad io amateu r into accord .
It was ho ped that comme r
cia l inte rests wou ld not be
the do mina t ing influence
in t his free and open do
ma in, the e t he r.

....Iurn . 7

Washington fo r a hear ing
o n t he bill. He was instr u
men tal in brin ging to bea r
o n t he legislati on th e opin
ions and re commenda tions
of t he amate ur frate rn ity.
It was t he ARRL u p in fron t,
promoting action and show
ing grea t intere st in bring
ing a bout a n e q u ita b le
so lut ion to the pro blem s
confro nt ing li steners, the
broadcaste rs, th e commer
cial o pe ra to rs, a nd t he
t ho usa nds of am ateurs .
But speaking in beha lf of
radi o am a teurs in p ar
tic u la r, it was Mr. Maxim's
foremost ob ject ive to en
sure that a ma teur rad io
wou ld co nt inue to have its
rightful pl ace .

The Whi te Bill conte m
p late d leg isl a ti on t o
broaden the wave ba nd for
broadcas t ing so that the
se rvice cou ld grow, ex
pand, and perform in a n
o rde rly fas hio n, an act ion
t ha t was required so that
Sec re ta ry of Com me rce
Hoover cou ld be give n
a u t ho ri ty t o pro p erl y
re g ul a t e ra di o in t he
United States. The bi ll was
ca refu lly a na lyzed, severa l

WIRELESS AGE

Legislation Problems
Unsolved

The ve ry rapid expan
sion of radio broadcas t ing
dur ing 1922/1 923 , toget he r
wit h the great de mand for
receivers a nd t he need for
some sembla nce of inter
ference cont ro l, press ured
leg is la tors in Cong res s to
come up w it h a n urgent
solut ion. The fo lks back
home d emanded action.

As a result of the fi rst
radi o confe re nc e, held in
Was hington in t he spring of
1922, Cong ress man White
of Maine introdu ced a bill ,
known as the W hite Bill ,
HR 11964. For al most a
yea r t hereafter t he bill was
period ica lly under d isc us
sion, ofte n un der review,
but constantly in th e minds
of t he radio a mateu r.

O n Janu ar y 2, 192 3,
almo st a yea r afte r the
White Bill was introd uced,
the ARRl Pre sident, Hiram
Pe rcy Max im, we nt t o

condenser. Signa ls fro m
sta t ions over 200 m iles
di sta nt we re hea rd . Such
sets we re e ffect ive fo r
wavelengths of 300 to 500
meters, and good resul ts
we re often had at wave
lengths u p to 800 meters.

A mo re practical and
somew hat more compac t,
all -aro und e nc losed model
of portabi lity cons isted of
a receiver using a popu la r
ci rcu it known as a Grimes
" Inve rse Du plex" (Figs. 4,
5), having fo ur tubes of the
WD11 type . The set had a
wave le ngth tu n ing capa
bility of 200 t o 3500
mete rs. The part icular in
strument shown in Fig. 4
was tra nsported t o t he
Phil ipp ine Islands in 1924
and served a lum berm ill
owne r fo r yea rs. It trav
eled by m o torbo a t and
othe r sundry conveyances
ove r t he broad island a nd
ma inla nd a reas, giving t he
owner contac t capa b il ity
with his home base. The
rece iver was used in con
nection with a kW spark
transmitter.

The broadcast listene rs
had the evening hou rs wit h
litt le or no amateu r QRM
t o c o n t e n d with . Th e
agreed upon ho u rs o f
silence we re regu larly
observed by the amateurs.
Summer activity was usua l
ly looked upon as putting a
dampe r on most ha m t ra ns
mitting. It was a t ime to
take inventory of equ ip
ment, to re build and up
date fo r t he coming winter
seaso n.

Whenever ra d io a ma
teurs were invo lved in a
p roject , inge nuity pre
va iled. A. H. Grebe. the
we ll-known inventor a nd
manufacturer of the CR
line of rece ivers known and
used by most amate urs
during the twent ies, wen t
portable in a big way by
giving the loop advocates
an eyefu l. He preferred to
stay with the usual design 
flat top, multiwire model
in spite of the limited c ruis
ing mobility (Fig. 2).

The aeria l with auto
body-counterpoise conf ig
uration was preferred over
a loop to avoid specif ic
directiv ity. Whe n re ad y to
dismantle t he outfit , what
did Mr. Grebe dev ise? The
e nti re overhead system
was slu ng under t he run
ning boa rd (ca rs had la rge
runn ing boards in the m
days) on hoo ks prov ided
fo r that pu rpose . Inste ad of
using d ry ce lls, a storage
battery was avai lab le for
the heavy d ra in requ ired
for the tubes.

Fig. 3 illustrates wha t
was avail ab le fo r rad io
entertainment whi le vis it
ing t he famous boardw alk
at Asbu ry Par k, NJ : t he
Roller Chair Special. The
apparat us consisted of a
radio chair so compact
that three pe rsons cou ld sit
co mfo rta bly side by side in
the seat. A loo p of the flat
ty pe was connected to the
detector-a mplif ie r held in
the laps of the trave le rs.
No coi ls we re used, a ll tu n
ing be ing accomp lis hed
so le ly with the va riab le
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objectors. The new bill was
introduced as the White
Kellogg Bill. It a lso died in
the face of considerable
opposition. This virtually
ended the hope s of all con
cerned to patch up the old
1912 radio law and bring
order out of a simmering
and ongoing chaotic situs
tion.

O n Ma rc h 20, 1923,
Secretary Hoover called
his Radio Te le phone Con
ference members to review
the situation, hoping t hat a
so lut ion cou ld be found to
ad ministrat ively cope with
a defi ant muddle . It was
paramount that a way be
found to open up more
wavelength c ha nnels fo r
broadcasting. The second
National Radio Confer
ence thus came to o rder.

In the meantime, ama
teurs. again caught in the
middle but constantly
cooperative, commanding
the staunch support of the

Secretary, had devised a
so-ca lled " Rocheste r
Pla n." The plan spec ified
that in communit ies where
QRM wou ld be consider
able and above norma l in
volume, Quiet hours would
be observed between 7 and
10:30 in the evening in all
zones throughout the coun
try. especially in the more
heavily populated a reas .
At the concl usion of t his
second confe re nce and
afte r months of de libera
tion, a schedu le evolved
a nd was re commende d .
(See Tab le 1.)

Amateur Activities
on the Rise

Amateu rs we re be gin
ning to discover, th rough
their constant expe ri
menting, t hat wave lengths
below 200 mete rs had
possibilities not to be
denied . The vacuum tube
and the associated cir-
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cu itry develo ped led the
ex peri me nta IIv-rn ind e d
amateu r into unexplo red
fields. He discovered that
by using vacuum tubes in
stead of spark gaps he was
able consistently to span
distances with ease and
muc h less power on his
assigned wavelengths
Dropping down below 200
mete rs had t remendous
possibilities. All of the early
tests engaged in between in
dividuals in various parts of
the country were usua lly
planned in advance and
fo llowed a schedule. Prac
t ica lly no o ne was listen ing
be low 200 meters. Nobody
had a receiver at this stage
of rad io progress, no r the
capability. to tu ne dow n
muc h below 200 meters.
With no signals on the air
except by prearrangements
between individual opera
tors, there was only static
to be hea rd. The ether was
just an empty void below

200 meters and was gener
a lly avoided .

As t he amateu r slowly
ventu red into the lower
unexplored regions . he
faced one common ques
tion, namely, "Will the effi
ciency of the tubes I have
available decrease as the
wavelengths become
shorter?" He knew that the
larger tubes were still quite
inefficient in design and
the ci rcuitry la ck ing in
development. Many ama
teu rs could not be con
vi need that "below 200
meters" was a ferti le field in
which to risk expensive
"bottles." This area also was
unsuited to the tuners used.
and besides ... the antenna
he was using was too long,
and nobody could be
heard with whom to com
municate. The league at
Hartford had a great deal
of convincing to do and a
great many illusive misgiv
ings to overcome among

Fig. 4.
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Ta ble 1. Schedule evolved from the 2nd Nat ional Radio Con ference. Class A and B
broadcas ting sta tions were assigned a wave band of 10,000 cycles, none closer together
than 20 kilocycles in frequency. Within each area zone there would be ten stations
separa ted by 50 kilocycles,

Avai lable for special l icensing.
Government, CW, exclusive.
Availab le for special licensing.
Government, CW, exc lus ive.
Ava il able for speci al licensing.
Amateur, CW, ICA, ph one, spa rk , exc lusi ve.
Spec ial amateur, technical & Iraining schools, CW, exclusive.
Ai rcraft, CW, ICW, phone, nonexcl usive.
C lass B broad casting, phone, nonexclu sive.
Reserved .
Class A broa dcasting, phone, exclusive.
Marine, CW, ICW, spark, nonexclusive.
Class A broadcasting, phone, exclusive.
Marine, CW, ICW, spark , exclusive.
Class A broadcasting, phone, exclusive.
Marine & airc raft, CW, ICW, spark, exclusive.
Governmen t, CW, nonexclusive.
Marine & aircraft , CW, ICW, spark, exc lusi ve.
Radio compass, CW, ICW, spark, exclus ive.

the majority of hams. Most
amateurs were unwilling to
let down their old multi
element aerials , discon
nect the ammeter from the
antenna lead, o r tr ust t he
p lain Hartley t rans m itte r
cir cui t. There was st ill an
amount of ext raord inary
experimenting ahead .

wavelength Vs. Frequency

Another major st u m 
bling block in the way of
progress was evident. Thi s
wa s the fac t t hat nobod y
knew or was seriously con
cerned about how to m ak e
wavele ng t h meas u re
ments. Up to this time, very
l ittle referen ce had been
made to the term frequen
cy, nor mu ch attention
paid to conversion from
wavelength to frequency.
Conversat ion among rad io
men held rather tenuously
to merers. Not unti l the
l eague convinced the ra
dio divis ion of the Bureau
of Standards that by trans-

Below 130 meters
130 meters
lJO.1 43 meters
143 meters
143-150 meters
15().200 meters
200-222 meters
222·231 meters
231·286 meters
286·288 meters
288-300 meters
300 meters
300-450 meters
450 meters
45().545 meters
545-674 meters
674 meters
674·800 meters
800 meters

mitting measured f requen
cies over their Washington
stat ion. WWV, for ama
teu rs to copy and adj ust
c i rcu its t o confo rm to ,
wou ld t he ice be broken .
So, from t his time on. the
wavemeter gradually be
came the most impor tan t

laborato ry instrument in
the ham shack. Schedules
were now arranged to have
transmissions from W W V
appear periodicall y, set for
eleven pm, EST, on spe ci
fied wavelengths and fre
quencies. They prov ided
calib ra tion settings for all

home-built wavernete rs.
perm i tt ing t he receiving
tuners to be modi fied o r
rebu ilt o r redesigned for
rece iving the higher f re
quencies. A new and im 
portant era in am ateur
rad io was now set In mo
tion wi t h vigor. .

New 2 Meter Avanti
Mobile Antenna
Mounts on glass - no holes!
• Ree....._ lind tr."smits through g l....
• Superior performance equivalent to Sf. w a .... .
• Superior radiation full Dmn;"Oireetionai .
It's easy to install - No holes to drill, no magnet to
scratch the paint, no clamps. Uses an especially
developed epoxy adhesive that secures antenna to win
dow like a 1/ 4* bolt. The capacity coupling box is
simply attached with a special adhesive tape to inside of
window. Worried about crimping or corroding coaxial
cables? It's all inside and out of sight .

Modlll ' 11150 ..,lIitllble l or 220 MHz and 432 MHz.
AH I S1 .3G SPEc,nCAr'O Ill S

Ga'" EQu, .alenl to 5/8 ",a.e
2 me"~' V S W R Band W,llln Bel Ie' Inan 1 5 ,
Ma. ,mum POW"" 150 .... tt .
1Il"","'a l Impedance 500I>m$
ChrOmfo pIaled caSI,rog. SI""',",S$ 51H'! t><tmw.'e. S ...,~ "''' '1l 1'oOlOer
""e ''I ''1 :13
",-"Io ,manc.. and "'ec" an,ca l Pa l" n ts Pend ,nQ

Buy one from your nearest AVANT1 dealer. If
your dealer does not have one in s lock , have him
call the fo ll owing to ll free number and we wi ll
ship him one with in 24 hours:

(800) 323·9429

See A,anti 's other new amateur mobile and base
anlennas. Wri te for new cata log today.

Send soc lor hand l(,'O,;'='=~="='='''=.'======'';l

Avanll Research and Development, Inc..
~ 340 Stewart Ave., Addison, Il 60101

1979 In Canada; Lenbrook tnd.. Scarborough, Onteno MIH IHS
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Add-On Keyboard for Your Keyer
- the "a la carte" design

Easier than you think.

Edword J. Faber K4BZD
jj4 SulgraYr Dri~

Columbia SC 29210

I f you have an e lec tronic
keyer in you r shack, you

c a n go the c o m p le t e
keyboa rd route mo re
easi ly than you think . This
project is recommended to
all who have home brewed
o r constructed an e lec
troni c keyer. H owever,
even it it is your first time
for an tC project. yo u
should have little trouble.
The cost of thi s pro ject can
be negl igible if you can
find an old keyboard and a
handful of diodes. Only
th ree lCs are req uired to
get you sta rted.

You r existing keyer is
used as a functi onal part of
the Morse keyboard . .. a
la carte (you can make one
yo ur way without a lot of
fuss). Your keyer should be
of a semiconduc tor design.
preferab ly conta ining a
+ 5-lIo lt su pply . If you r
kever uses 12AT7s, p lease
read on; it may st ill be easy
to get rid of the bug!
Cha nces are your keyer
already has many of the
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circuits requ ired to make
the a la carte design work .
If you r kever has any of the
below listed features or
fun ctions, that part of your
Morse keyboard is ready to
operate.
• Power supply with off/
on switch
• Timing and we ight c ir
cuits fo r dot/dash e lements
• Monitor, volume, and
possible tone controls
• Transmitter keying c ir
cuits
• Operator test-tune co n
trol s
• ROM or PROM message
readout options

To build this add itional
hardware would cost yo u a
bud-two-eighty , so why
bothe r to do it again]! The
nice thi ng about the a la
carte des ign is th a t you r
keyer remai ns usable at
any instant you desire to
cease sending via the key
board. In most cases, no
modificat ion or changes
are required within your
kever. although getting in
to it may be desirab le to
achieve the simplest inter
face to the keyboard cir
cuits .

50 what does it ta ke to

order up one a la carte
keyboard? Take a look at
the menu in the parts li st.
Items 1 through 5 you ' ll
need for the main course.
Item 6 is the dessert and,
t he refo re , optional. d e
pend ing upo n your ap
p lication and keyboa rd de
sign .

How to Gel Rid of the Bug
In this design, I used a

d iode matrix to e stablish
the Morse cod ing elements
(dots and dashes -forget
about the spaces; you r
keyer takes care of that). In
Fig. 1, the diodes forming
the dot e lements connect
to a " d o t" 8-bit shift
register (U2l, and the dash
diodes connec t to t he
" das h" shift register (U1).
Ex amples of the diode ar
ra nge me nt to fo rm the let
ters Q , 5, and T are provid
ed. The diodes may be
wired a ll on one assembly
to simplify wiring . The 8-b it
shift regi sters store th e
" do t" and "d a sh" c ha r
acterizat ion fo r each letter
in the o rder se nt. There is
no req uireme nt to charac
terize t he elemental spaces
beca use th is funct ion re-

sides in t he log ic of yo ur
keyer.

When a keyboard switch
is depre ssed , a logic zero (::;
OV) appears on the o utput
(pin 9) of U1 o r U2. If the
cha racter be ing sent beg ins
with a dash, p in 9 of U1
goes low. If the cha rac te r
begins with a dot, pin 9 of
U2 goes low. The transi
tion from a high to a low
causes one of the terminal s
o n your keve r to see a
ground ; thus it (the keyer)
begins to do its thing, and it
se nds a beautiful dot o r
d ash.

If the sh ift registers were
not clocked, a second dash
or dot would follow the
first just as if you were
ho ldin g down t he key o n
you r kever. If both of the
shift regi ster outputs are
high , the kever aga in does
its thing by doing no thing.
When your kever is idle.
the a la ca rte keyboa rd
ass umes you have com
p leted se nd ing a letter, and
it awa it s the sugge st ion
that yo u desire to send
another letter. The letter
space oscillator (U3) con
trol s thi s tim ing (Fig. 2). It
sends a pu lse (e) to the
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Fig. 1. Keyboard a fa carte-shift registers and d iode matrix.

shift register's load/shift in
put (pin 1) so that yo u can
load in the next c ha rac ter
from the d iode matrix , If
thi s pulse arrives at the
shif t registers when a key is
being depressed , the next
dot o r dash instantly is on
its way to the proper input
of you r kever. Fig. 1 shows
logica ll y how the letter
"Q" is lo aded into the
registers.

When you r ke ver is send
ing the letter, an o utput sig
nal simila r to the wave
sha pe shown in Fig. 1 (0
and E) is ro uted to the shi ft
registers (pin 2). This is a
true repre senta tion of the
Mor se code as se nt to yo ur
transm itter. It se rves as a
clock to adva nce the data
stored in eac h of the e ight
loca tions in the shift regis
ters. The 741b5 c locks on
the positive-going pulse at
the e nd of eac h dot or dash
element formed in your
kever W ith the generation
of the le tter "Q", the data
is shifted fo ur t imes after

the initi a l st a rt by the
letter-space oscill ator. The
clock signa l mu st be of the
phase shown in the d ia
gram or your keyer will
se nd extraneous signa ls. In
my kever. a signa l was ac
qu ired at the base of o ne of
the transmitter keying tran
sis to rs and routed through
a 7400 logic ga te to invert
the signa l to the desired
pha se . Check around your
keyer; you 'll find a n a p
prop riate loac tion. The sig
na l shou ld measure a bout
+S volts whe n off, a nd
near 0 volts when a dot o r
dash is present. There are
all kinds o f ways to ca pture
thi s o utpu t. You can eve n
m e o ne o f you r transmitter
keying outputs with an ap
propriate interface to give
you the proper clocking
signa l. Here 's you r chance
to ap ply some of your own
talents 10 the desig n.

The Main Menu
If you just connect Ul ,

U2. and U3. the dio de ma
trix, and the kevswitches.

as shown in the d iagrams,
you will have a very ve r
sa t ile system. The variable
resistor network provides a
fu ll ra nge of adjustments
to contro l t he speed o r tim
ing of the le tter-spa c e
osc ill a to r. R2 and perhaps
R5 sho u ld be mounted as
operat ing co nt ro ls. The
o the r va riab le s may be
fixed or tr imm ed one tim e
to achieve the ad justment
ranges desired . With the se
controls a nd those o n you r
kever. you can esta blish a
keybo ard fis t o f you r ve ry
own style .

My keyboard performed
with spectacular success .
Speed was controllable
from 4 to 50 wpm . The shift
registe rs prov ided one full
letter of me mo ry. No prob
lem s wi t h ke y bo u nc e ,
trans mitte r RFI , EM !. or
other intermitt ent opera
tion o ccu rred. Besides all
the letters and numbers,
the shift register s can sto re
up to eight code e lements,
so yo u can se nd AR, AS,

Sf, SR, ?, /, CQ, error, and
any other procedura l sig
nal s you can invent. How
ever, reme mber that the
re g isters will no t sto re
space data.

Severa l additional fea
tures were added to my
keyboard to aid in t he
operat ing pleasures of the
device. One is a "test"
switc h to effectivel y short
the " V" ke yswit ch to
ground. This permits the
cont inuo us execution o f
"Vs" for adjustment pur
poses. An LED was al so
added on the co ntrol panel
to give a visual indicat ion
that the keyboard is active
a nd ready to load the next
characte r. Timing thi s light
when sending Vs will give a
good indication of send ing
speed o n t he keybo ard .
The LED is connected at
U3, pin 6 in the simple ver
sio n and at US , pin 8 in the
optiona l space-bar version.

The keyboard sho u ld
work with just about any
kever. You can test the en-
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Fig. 2. Keyboard letter/word space-tim ing circuits.

Construction Hints

Construction of the a la
carte design will be depen
dent upon the keyboard
you are able to use .
Remember, you may use
push-button switches to
fabricate a keyboard
design if the cost of a pur
chased unit is out of the
question . Regardle ss ,
switch contacts should be
normally open if you
follow these schematics.
The diode matrix can be
mounted on a block of
wood about one-half an
inch thick by 31;1 to 4 inches
wide and 7 or 8 inches long.
In my keyboard, the block
was sized to fit under the
kevswitches. The diodes
are inserted into predrilled
holes in the board such
that the body of the diode
is hidden from view and
the diode leads extend out
through each side of the
boa rd. The proper polarity
of the diode must be ob
served when inserted (see
Fig. 3). Also, remember that
pin 6 of U2 and U3 is the
first-in , first-out data line
for each chip . Reversing
the order of the data lines
will result in operational
failure.

shown in Fig. 2 is the basic
keyer (you could buy two
and use one for the kever
and one for the space-word
timing circuit). The design
of the PC·1 kever was su ch
that I was required to insert
a diode in the dot input ter
mina l (Fig. 1) to eliminate a
low-impedance path to the
dash bus .

I am gratefu l to Data
Signal for permission to
use this part of their keyer
design in the a la carte
keyboard . Those interested
in further information
should correspond directly
with the company. I have
no relationship, responsi
bility, or interests in the
business activities of Data
Signal, Inc. Their address is
2403 Commerce lane ,
Albany, Georgia 31707,
(912)-883-4703.

INPUT SHIFT-REG'S THS
(P' N ')-SEE OPTIO.. BELOw

CL.. .. P " RO"
sH ' n -RE~'STERS IPIN 2 1

The Author's Keyer

For my design, I used a
Data Signal, Inc ., PC-1
keyer. It was constructed
from a kit which cost about
$16.00. The kit consisted of
four ICs , t ransistors ,
diodes, pots, capacitors ,
speaker, PC board, and
wire . The keyer was mount
ed in a small ut ility box
with a simple power sup
ply. The entire kit could be
incorporated into t he
keyboard package without
difficu lty . T he c ircuit

flop must complete the cy
cle before a second pulse
can be sent to the shift
reg isters. Thus, the "letter"
space timing is generated.
When the space bar on the
keyboard is depressed, R10
is grounded (the dash input
to the keyer circuit) and
flip-flop U4 extends the
rest period to the fu ll word
space timing as deter
m ined by the variable ad
just ments at the oscillator.
A conven ient le tte r/wo rd
spac ing switch fixes the
spacing at its maximum set
length. The add ition of this
switch is useful if the
keyboa rd is to be operated
at very low speeds for
teaching purposes o r when
operating on the Novice
band.

ce
o r

KE YSWI TCH

reproduction of the Data
Signal, Inc ., keyer (de
scribed at the end of this
article) less the monitor
c ircuits and transmitter
keying transistors . It is
shown here with permis
sion of Data Signal, Inc.

The circuit sends con
trolled letter-space and
word-space pulses which
activate the shift registers
at the start of the next let
ter or next word being
keyed from the keyboard
sw it c h e s . When R8 is
grounded (this is a dot in
put for the circuit when it is
used as a kever), the space
oscillator, U3, starts to run .
This sets U4. Also, when U3
starts its cycle, a 1 is
placed on US, pin 8, and a
positive pulse is sent to the
shift registers to permit
lo ad ing of data from the
diode matrix . Once this oc
curs, the oscillator and flip-
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tire concept on your kever
with a couple of pu sh
button switches before you
invest in a keyboard . This
approach is recommended
in your prototype design.
Regardless, I see no com
plication in going key
board a la carte with
popular keyer designs such
as the Accukeyer and the
more recent micro-to
keyer co ncepts. The only
test equipment used during
many hours of experiment
ing was a multimeter and
seve ra l LEDs. No lCs or
other parts failed for any
reason whatsoever.

Here's the Dessert

If the keyboard you have
se lected to use contains a
space bar, you ca n add an
optional circuit, shown in
Fig . 2. It consists of a 7400
gate and a 7473 flip-flop.
For most parts, it is a

REOI/fRED
I LO(;IC------------------------1 -
I OPrtOIV4l

' ErrER/ WORD SPlICE CONTROL WORD SPACE (j£NER~TOR I 'O(;IC

Fig. 3. Diode matrix assembly (wiring for the letter "Q"
shown).
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Parts Ust

Description

Keyer, yours- if you don ' t have one. see text
Keyboard (45 o r more keys, mrcroswncnes wil l work)
Dol/dash shi ft reg ister ICs (74165)
Dol/dash matrtx , you 'll need about 200 si gnal diodes
Letter/space o scill ator-7402 IC, plus misc . parts
Word/space generator -7400 and 74731Cs

leads to pass complete ly
through. In this case, the
tape helps to center the
needle in the existing d iode
hole .

Sma ll c rimp-o n co ntacts
o f an unknown va riety
were used to prov ide a
mating interface between
the wires of the mat rix and
the wiring co ming from the
keyswitches and logic. The
leads, however, could be
soldered if co ns ide rat io n in
the la yout is made for
d isa ssembly and repa ir.
Th e m atr ix board was
mounted o n four stand
offs , as sho w n in the
d iagram, to insulate it from
the ke yboard housing.

The 1( 5 can be mounted
o n just a bout any old ve e-

The matri x board a lso
conta ins the sixteen pull
up resistors. They are con
nected to the sixteen data
li nes at one end of the
board. The othe r res isto r
leads are all common to
the + S-volt sou rce . A
layo ut fo r the d iode matrix
sho uld be s t a rted by
prepar ing a template on
graph paper. Mark the ho le
pattern for eac h d iode so
tha t they can be connected
between each of the 16
data Jines according to the
code e lements of each
character. Locate the holes
for the pu ll-up resistors at
one end of the board. Wrap
a piece o f tape around the
bit you intend to use to
drill ou t the diode holes so
that the bit will sto p before
go ing a ll the way through
the board . Another piece
of ta pe shou ld be wrapped
around a need le o r bit of
the appropria te size of the
wire leads of the d iodes.
Use the needle to extend
the hole for the di ode

lIem,.
2.
3.
4 .
5.
6.

aty_

1
1
2
1
1
1

torboard. I used sockets,
but they were not neces
sary. Figs. 1 and 2 are ar
ranged to show a wiring
configu rat ion for the 1( 5.

The true sc hemat ic repre
se nta t io n is not shown in
detai l to ma ke the draw
ings more usefu l in the
as sembly of the pro ject.
Refer to appropriate data
books for schematic de
tails . The cont ro l panel
design, again, is a function
of the keyboard used, and
the cont rol options selec t
ed from the text.

Bypassing and fi ltering
o f the power source is
des irable at seve ral place s
to e nsu re reliable perfor
mance. Recommendations
here are a function o f the

Approll . Cost

don ' t pay over $19
$1.25
$4 .00
$3 00
S1 .00

power so urce used and the
effe ctivene ss o f the ground
system and, therefore, a re
left to the builder to deter
mine. In the cab ling be
tween the ke yboard and
your kever. use shie lded
wire if possible. These Jines
sho u ld be kept as sho rt as
poss ible. The use of con
nectors and plugs might be
more appropriate than ter
minal strips to help prevent
false triggering from rf in
the rad io shack.

One fin al warning about
the operating effec ts of
yo u r new key boa rd . ..
Your SS B fr iend s will
wonder what happe ned to
you. Yo u' ll be a born-aga in
( W man, this time without
the bug.•
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Little Extras for the Century 21
- easy add-ons

Make a good rig a lillie better.

The new, farger knobs ins talled, with the selectiv it y switc h in the .2.kHz pos ition.

& b Borum KN4JJG
5708 Orient Rd.
Tampa FL JJ6/0

Rece nt ly. I bought a
Ten -Tee Ce ntu ry 21

80-10 meter Cw-onlv trans
ceive r. 1 used it for a co u
ple of week s just as it came
from the box, and a ll in al i I
was ve ry happy wit h th e
ease of ope rat ion and the
fin e signal reports I w as
rece iv ing. But, be ing the
typica l ham, I thought I

would change things a bit.

Little Things
Th e fi rst things th a t

bo the red me we re the
prop-up feet and the size of
the co nt ro l knobs. If you
ha ve sm a ll f in gers t he
kno bs a re okay, but they
got lo st in my big fin gers.
Digging through my junk
bo x, I came up with a
matched pair of knobs fo r
the band-change a nd se lec
t iv ity sw it c h es, a n d

another pair for the rf and
at co nt ro ls. The ease of
o p e ra t ion g re atly in 
creased . As for the feet . I
had a cou ple of 1 Y4 -inc h
feet left over from another
project .

Bigger Things

Everyt hing was a ll ri ght
fo r about a week , and then
the sidetone began to get
to me , It sounded like a
frog was living in the radio .
The note was about 350 Hz
and my ear is tu ned to

arou nd 700 Hz, so out
came the schematic and
off came the bottom cover.
Rl , a 68k VJ·W resistor (47k
in my unit) on bo ard the
80356, con t rols the fre·
qu ency of t he sidetone. If
this re si stor is decreased in
va lue, the tone increases in
fr equency. I parall el ed
ano t he r 47k resistor with
Rl and the tone was just
about right. So I rem oved
Rl and installed a wire to
o ne of the so lde r pads a nd
a 22k VJ·W resistor to the
othe r. I found a space o n
the re ar panel to moun t a
25k linear pot in se ries with
the wire from the other
sol der pad . Now I ha ve
vari ab le stdetone.

As long as I had the
board o ut and the botto m
o ff, I looked arou nd for
solde r whiskers, cold sol
der joints, etc. I noticed
that the se lectivity switch
had several unused con
nections, and, sure enough,
the selectivity switc h had
other positions available
by tu rning the switch to the
left from the 2.5 position.
This made me think that if
S()().Hz se lectivi ty is good,
wouldn' t 2()().Hz be better?
The present active filter
circuit in the Ce ntury is a
good o ne, so I just dupli-
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Added CW lilter mounted behind selectivity switch.
Pencil points to the wire going to the sideto ne control 
also shown is the added filter on vectorboerd.
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Jill

700 Ta ylo r Road
Columbu s . Ohio 43230

(6 14) 86/1-24611

....127

Con tinuously adjustable
s hi ft f rom 100 to 1000 Hz ,

Wri te fo r deta ils. Visa and
Master C harge accep t ed.

Video operation available.
Interfaces micror::omputers.

We can insta ll your xt tex
SeT - loo board inside , t oo

$ U9.00 Augus t 1 ,1979

Being int r od uce d now at

$397.00
FO B Columbus , Ohio

S lopS ORM wil h ..ele<:table
SS or 100 Hz. filters and
t wo lone limite rJe s s operation

Decision level correction
improv e .. s elec tive fadin g

Uses e it her 170 volt. 60
MOl. o r R S- 23 2 loo p s

Mounting of the sidetone control and the auxiliary speaker
jack.

t he right and down a bit
from the .5 position is the
.2 position. This modifica
tion is ve ry simple, works
well , and ca n be removed
to have the ci rcuit made
normal , with no indications
that it was ever done. Now,
ta lk a bout single signa l
selectiv ity! The signals just
leap out at you when the
tone of the signal is tuned
to 750 Hz.

l a st but not least, I in
sta ll ed an exte rna l speaker
jack on th e back in place of
one of the 12-V accessory
phon o jacks. I used a min
iatur e ph one ja ck o f
the shunt ing type. If a n ex
ternal speaker is plugged
in, the interna l speaker is
c ut off. Ca re shou ld be
taken so that the other
12-V accessory jack is not
shorted to the phone jack
you insta ll. I will be glad to
a nswe r a ny let ters con
cerned with these modif
icat ions if the re is an SAS E
e nclosed . let ' s see .. .
a mplified age would be
nice, maybe a vernier con
trol for the offset tuning,
and SSB shouldn' t be too
hard . Well , that will come
later; I'll enjoy what I have
for awhile.

A ll part s for th e se
m od ifi cati on s c a n be
bought at Radio Shack for
around S15.00.•

Bottom view o f placement o f auxilia ry speaker jack.

cated it by using a ll 4 of the
amps in the lM3900 chip.
Construc tion is straight for
ward, using a sma ll square
of vecto rboa rd. I used a
wire-wrap 14-pin IC socket,
and it re all y simplified con
s t ruc t io n . W ith Super
Glue™ , I mounted 2 fiber
s ta ndo ffs to the 80356
board to mount the new ac
tive filter on a fte r con
struct ion. I Super Glued
the vectorboard to these
standoffs.

The selectivity knob is
the setsc rew type, so by
moving the connec tions on
the board the knob ca n be
rotated so the d ial st ill
reads correc t ly. A sma ll
pvmor label slight ly to

Fig. 3. Bottom view of
80356 audio preamp board.
Cut fo il as indicated b y
heavy black areas. Add
jumpers as indicated b y
heavy black lines. In/out in.
dicates wiring to added
fil ter.
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Glenn Prescou WB0SKX
2208B Cherrywood
Scott AFB lL 62225

The Many-Talented 723
- how can regulated supplies get much simpler?

Design your own voltage regulator.

voltage to the peak-to
peak output-ripple volt
age, is typically 45 dB.

As you can see, the regu
lation characteristics of
the 723 are excellent. Note,
however, that the 723 has
two disadvantages that we
must deal with. The fir st of
these is that this IC ca n pro
vide a maximum output
current of only 150 mAo
This limitation can be over
come by adding a single ex
ternal pass transistor, as we
will see later. The second
disadvantage pertains to
the value of th e internal
reference voltage of the
723, but I'll discuss thi s
later and show you how to
overcome it as well.

To illu strate how easy
thi s device is to use, let's
look at the 723 internal
structure and then design a
few regulator circuits with
it. Fig. 1 shows the es sential
fun ctions of a typical
series voltage regulator .
The reference voltage ele
ment provides a known
stable voltage whi ch is

few parts . Read on and I'll
show you how easy it is to
custom design your own
regulator around the 723 to
suit your particular ap
plication.

Before we begin, let's
look at a few characteris
tics of the device itself . The
723 operates with a. rec
tified and filtered input
voltage in the range of 9.5
volts to 40 volts. The out
put voltage is adjustable
from 2 volts to 37 volts
with .01% line and load
regulation. ~

In case the terms " line
regulation " and " lo a d
regulation" are unfamiliar
to you , line regulation is
the percentage change in
the regulator output
voltage for a change in the
input voltage; load regula
tion is the percentage
change in the regulator
output voltage for a
cha nge in the regulator
output current . Ripple
regulation, which is de
fined as the ratio of the
peak-to-peak input-ripple

OuTPuT

C URR [ ~T CUR r
SENSE U Mn

dy little device is inexpen
sive (priced around 70lt),
simple to use, and offers a
lot of ca pa bility in a sma ll
package. With it, you can
build a quality regulated
power supply using very

';
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Fig. 2. Interna l 723 functional block diagram.

" RE Ou E ~ C Y
COMPENSAT ION v,

L ~

Fig. 1. Funct ional block d iagram of a series voltage
regu lator.

r---------- - - - - - - - - -- ,

W he neve r you need a
regul ated power

supply for the test bench or
for that spec ia l IC project
you 're working on, con
side r the 723 integrated
voltage regul ator. This han-
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Fig. 3. 723 IC pin outputs.
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age (Vo) re mains steady at
a val ue equal to Vr(R1 +
R2)/R1 . Shou ld the output
voltage begin to decrease.
Vx wi ll begin to decrease
proportionally. As Vx at
tempts to d ro p lower tha n
Vr, the error vo ltage be
comes pos itive , causing
the o utput of t he error
am plifier to inc rease . The
pass t ransistor the n co n
ducts harde r, w hich cau ses
Vo to increase until VX =
Vr once again . As before,
Vo ~ V, (R1 + R2JIR1 ... .
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age divider ne twork from
which the o utput sample
(Vx) is taken . Therefore Vx
= VoR1nR1 + R2). If Vx is
greater tha n Vr, the error
voltage (which is Vr - Vx)
will be nega tive and the
o ut p ut of th e e rro r
am p lifie r will de cre a se .
causing t he se rie s pass
transistor to cond uc t le ss.
This, in turn , causes Vo to
decrease un til Vx is eq ua l
to Vr. At th is point. the e r
ror voltage is essentia lly
zero a nd the o utput volt-

Fig. 4. High-voltage regulator (7.1 V to 37 V). To select com
ponent values:

1. Choose Va
2. Measure Vr (o r assume Vr = 7.1 V)
3. R1 = Vr/lb (lb is between 0.1 mA and 5 mAl
4. R2 = (Vo - VrYlb
5. R3 = Rl R2(RI + R2]
6. Rsc = 0.65 Usc = max. output current limit)
7. C = 100 pF to 500 pF

f ig. S. Low-voltage regulator (2 V to 7.1 V). To select co m
ponent values:

1. Choose Vo
2. Measure Vr (o r assume Vr = 7.1 V)
3. R1 - Vr/lb (lb is between 0.1 mA and 5 mAl
4. R2 = Rl(Vr - vopvc
5. R3 = R1R2~Rl + R2]
6. Rsc = O.65/lsc (lsc = max. output current limit)
7. C = 100 pF to 500 pF
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OUTPu T

High-Voltage Regulator
(7.1 volts to 37 volts)

A typica l 723 regula tor
c ircu it is shown in Fig. 4. In
this figure, the tempera
ture-compensated zene r,
the re ference a mplifier,
and the c urre nt sou rce are
re prese nted by an eq u iv
alent independent voltage
so u rc e (a batt e ry ) to
simplify the d iagram. Vr
may vary somewha t from
devi ce to dev ice (6.6 volts
to 7.5 volts), a lt houg h it is
typ ica lly 7.1 vo lts. The
va lue of Vr estab lishes the
lo we s t poss ib le output
vo ltage obtained from thi s
ci rc uit.

R1 and R2 form a volt-

that are no t essent ial to the
operat ion of the regulator .
However, the current lim it
er is extreme ly usefu l for
setting the maximum (short
ci rcuit) c u rren t o u t pu t
from the regu lator, and the
6.2-vo lt zener d iode can be
used in floating o r negat ive
voltage regu la tor applica
tions. One cau tio n sho uld
be noted he re - th e
6.2-volt zener diode is only
a ccessible in the 14-pin
dual-in-line package. The
flat pack and the 1O-Iead
metal ca n packages do not
have enough pins to ac
co mmodate all the internal
functions of the 723, so t he
Vz output is not accessi
ble. The pin outputs for the
various packages are
shown in Fig. 3.
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compared with a sample of
the regulated ou tp ut volt
age at the compa ra tor. The
compara tor subtracts the
samp led o utp ut vo ltage
from the reference voltage.
This di ffere nce vo ltage (or
e rro r vo ltage) is t he n
amp lified by the e rro r
amplif ier to prov ide d rive
fo r the control e lement.
The co nt ro l element be
haves similarly to a va lve
in a water line in that it
cond uc ts more o r less to
adjust its resistance, and
hence its voltage d rop, to
yield the proper output
voltage across the load.

Now compare the inter
nal featu res of the 723 (Fig.
2) with the regu lator block
diagram (Fig. 1). The 723
contains a ll the necessa ry
regulato r components ex
cept the output sampling
element. The re fe re nce
amp lifie r, curre nt source,
and zener diode co mprise
a stab le temperature-co m
pensa ted voltage source .
O the r interna l functions in
clude an erro r amplifier, a
series pass transistor (t he
cont rol e lement), an ad
justa ble curre nt limiter ,
and a 6.2-vol t zene r diode .
The inpu t o f th e e rro r
amp lifie r functions as a
compara to r by taking the
di ff erence be tween the
voltages app lied to the in
ve rt ing a nd no ninverting
inputs . Note that the cur
rent limite r and the 6.2-volt
ze ne r diode are featu res
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Fig. 7. Variable regulated power supply.

Variable-Voltage Regula
tor (2 volts to 37 volts)

The regulator circuits in
Figs. 4 and 5 have fixed out
put vo ltages. Both of these
regulators co uld be made
variable by repl acing Rl o r
R2 with a potentiometer,
but we st ill have the disad
vantages previously men
tioned in that the output of
the circuit in Fig. 4 is
limited to an output volt
age range of 7 .1 volts to 37
volts, and the regul ator of
Fig,S is limited to an out
put voltage ran ge of 2 vo lts
to 7.1 vo lts. This is a par
ti cular disad van tage when
working with differing
logi c famil ies because TTL
circuits require 5 volts,
while transistor and MOS
c irc u it ry require higher
vo lta ges . Theref ore , if
you're building a va riab le
powe r supply fo r your test
bench, it is desirable for
the supp ly to be vari able
over the entire range of t he
723 , if possibl e . The regul a
tor co nfigura t io n in Fig. 6
will do thi s quite nicely .

R1 a nd R2 form a vo lt
age di vid er for the re fer
ence voltage (Vr), while R3 ,
R4, a nd RS form an ad
ju stable network which
samp les both Vo and Vr.
Together, these two net
works co mprise the inpu t
c irc u it ry for the e rro r
amp lifie r. For good bias
sta b ility, let Rl = R3 and
R2 = R4, so t ha t, when the
wiper of RS is a t point A,
the voltage from the error
amplifier, and hence Va, is
at a minimum (u su ally
around 2 volts).

Now let' s determ ine the

Regulator ac tion is sim ila r
to that prev iou sl y d e 
sc ribed. In this case, the e r
ror amplifier adjusts the
conduction of the pass
transistor until Vo = Vx.
First select R1 for a voltage
divider bias current Ilbl of
from 0.1 mA to 5 mA as be
fore , (R1 = Vo/lb). Rsc
fun ctions as previously de
sc ribed.

rent drawn by the voltage
divider network (R1 and
R2) is between 0 .1 mA and
5 mA, and let's call this cur
rent lb. Suppose we let lb
= 1 mA; then R1 = Vxll b.
But note that we previous
ly stated that regulator ac
tion tends to maintain Vx
= Vr, so R1 = Vr/lb =
7.1 /.001 = 7100 Ohm s.
Next, the selection of R2 is
dependent upon the out
put voltage you want; R2
= (Vo - Vr)/Ib , Finally, R3
is chosen to balance the
impedances seen by the in
put of the error amp. This
improves error amp sta bili
ty and accuracy. There
fore, R3 should be equal to
the parallel combination
of Rl and R2 . If you want
to keep the parts count to
an absolute minimum ,
then just connect Vr to the
noninverting input of the
error amp and leave R3 out
altogether . In most ap
plications, you'll ne ver
notice a difference . The
capacitor (e) in most 723
regulator application s
sho uld be 100 pF to 500 pf.
This capacitor prevents the
error amplifier from oscil
lating.

Low-Voltage Regulator
(2 volts to 7.1 volts)

The circuit of Fig. 4 has
one primary disadvantage
in that the lowest output
voltage obtainable from the
regulator is limited by Vr.
Therefore, this circuit ca n
not produce a regulated
output voltage of less than
7.1 volts . If you need a
5-volt regulated output for
TTL operation, you're out
of luck . All is not lost,
however, since we can get
less than 7.1 volts out of
the regulator by rearrang
ing the components a s
shown in Fig, S.

In this configuration , Vr
is divided by Rl and R2 to
obtain a lower reference
voltage (Vx) for the error
amplifier. The regulated
output voltage is sa mpled
via R3 at the inverting in
put of the error amplifier.

~E CTl~ IEO " NO
FlLTE~EO INPu T
19 ~v TO " Ovl
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current limiter conducts
and robs the series pass
transistor of drive current
from the error amplifier .
The result is that the out
put voltage begins to drop
off to restrict the current to
the limit set by Rsc . Rsc is
often se lec ted so that the
current capability of the
regulator and power sup
ply components is not ex
ceeded. Therefore, you can
short the output leads of
the power supply without
damaging the power sup
ply or regulator.

Follow the steps in Fig. 4
in selecting components
for thi s circuit . Fir st,
choose R1 so that the cur-

"'

~
"

100 0

'"" " " ",
~<o " ."- '00,"

, • •
" co~ .

1 '"- • "~OOO.F ".," '- ' '"'
•.,"v .. 0 <.'

2.a

2.U

~

U~

,!,

,-------_____,1,-__ - -,NON-IN v. v<

•
i ~

• • I

"' ) , I
,

I
I ~ I
I .-'

,-
I 1
L~ '" CO" P " cr -S't,!T_..I--------e

.. "' '"
"

Fig. 6. Variable voltage regulator (2 V to 27 V). To select
component values:

1. Choose Vo (here, Vo is the max. output voltage)
2. Meas ure Vr (or assume Vr = 7.1 V)
3. R5 = vrtib (Ib is between 0.1 rnA and 5 rnA)
4. Rl = VrVollb(Vr + Vo)(lb is between 0.1 rnA and 5

rnA)
5, R2 - Rl (VriVo)
6, Rl = R3
7, R2 = R4
8. Rsc = O.65/lsc (lsc = max. output current limit]
9. C = 100 pF to 500 pF

]

Rsc is a series current
limiting resistor which is
selected to limit the max
imum current the load can
draw (I se). Sin ce this
resistor ' is co nnected be
tween the base and emitter
of the current-limiting tran
sisto r, the load cu rre nt
through Rsc forward biases
this transistor . Not e ,
however, that the curre nt
limiting transistor does not
conduct until its base
emitter junc t io n potential
is overcome (a pprox. 0.65
volts). For example, se lect
Rsc = 0.65/0,10 = 6.5
Ohms. When the load at
tempts to draw more than
100-mA output current, the
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component values for thi s
c ircu it. W e can begin by
c hoosing R5 so that the
current d rawn from V r is
less than 5 mA (V r is nor
ma lly capab le of supp ly ing
15 mA max.). O nce R5 is de
termined, c hoose R1 + R2
so tha t th is comb inat ion
draws from 0 .1 mA to 5 mA
from Vr. Continue w ith t he
steps ou tl ined in Fig. 6 to
comp lete the ci rcu it.

Since t he interna l series
pa ss tra nsi st or i s o n ly

capable of 150 mA, you
m ay want to consider an
extern al pass t ra nsistor.
Al most any good N PN
power transistor capable
o f d issipa ti ng suff icient
pow er f or you r current re
qu irements w ill be su it
able. A n externa l pass tran
sisto r can be employed in
the c irc uits of Fig. 4, Fig. 5,
o r Fig. 6 by connecting it
just as shown in Fig. 7. The
internal pass t ransi st o r
now becomes a driver for

t he externa l series pass
t ransistor.

The ci rcu it I use fo r
va rio us lC pro j e c t s i s
shown in Fig. 7. The com
ponents for t his c ircu it
were chosen from the for
mu las given in Fig. 6. This
regul ated powe r supp ly
provides a variab le out pu t
of approx ima te ly 2 volts to
15 volts . Rsc was selected
so that the maximum out
put cu rrent is ap proximate
ly 1 .2 A mps.

So there you have it!
Now it 's your turn, so give
it a try . Just fol low the
steps given in each f igure
to bu ild a regulated power
supply to your own speci f i
cations. Since t he selection
of the bias cu rrent (lb) is
no t c rit ica l, the component
va lues selec ted can vary
over a rat her wide range so
that you have p lenty of
f lex ib il ity in usin g pa rts
you may already have on
hand .•
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Noet J. Nlil WB6 VGI
725 East 51st Street
Minneapolis MN 55417

One-Chip Tone Decoding
- how simple can it get?

The MK5102N.

Fig. 1. NE567 block diagram.
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winte r weather because it
failed to meet the +1.5%
tole rance. Anothe r of the
phone company's req uire
ments is that the two tones
can have no more than a
two dB di ffe rence in ampli
t ude . This means that the
two voltage ampli tudes
must be in a ratio of less
than 1.6 to 1. For example,
if the low-group tone is 1.0
volts roo t mean squa red
(rms), the high-group tone
must be less than 1.6 volts
rms, but greater than .625
volts rms . The actual
ampl itudes of the signals
are normal ly measured o n
a 600-0 hm impedance
standard audio line, where
1 mil liwatt (mW) of power
across the line is designa
ted 0 dBm. The specifica
tion for tones on the phone
Jines is that the nominal
levels be - 4 to - 6 dBm,
w it h the lo w-g ro u p
minimum of - 10 dBm,
and a high-gro up minimum
of - 8 dBm. The max imum
leve l of the two combined
tones is + 2 dBm. These
level s will not be important
for the decoder chip, but
wi ll ente r into t he discus
sion when we regenerate

cess ive a mo unts of power
(using enough voltage to
d rive the 20 mA through
miles of pho ne line), and it
intro d uc e d bothe rsome
clicking into the pho nes of
other use rs whose pho nes
were connected throug h
the sa me bund le of wires to
the centra l switchi ng ex
change. The tone system
was de vel o pe d to help
overcome these prob lems.
The e ight tone s fa ll in the
a udio freq uency spect rum
from 697 Hz to 1633 Hz.
They have been carefu lly
c hosen to not be ha r
monicall y rel ated to one
anothe r, a nd are spaced
approx imately 10% apart.
This spaci ng allows fo r
some margin of error so
t ha t o ne tone is not
mistake n for another.

The phone company re
qui res that t he tones be
within 1.5% of the ir cente r
frequency to be proper ly
decoded. This req uires that
the tone transm itter be
wel l cont rolled in all condi
tions of te mperatu re, hu
mid ity, and power supply
voltage. I 'll bet that some
of you have he ard a tone
generator fail in t he cold

,~o If NO TO NE
00 If TON, P RH ,N J

d ua l 2-bit ro w/c olum n
code.

I' ll begin with a short in
trod uction to t he tone sys
tem. The phone companies
introd uced the 8 sta ndard
to nes for dia ling the ir
touc htone TM phon e s in
1963. Previous ly, the dial
ing was perf ormed by inter
rupti ng the 20 mil liam ps
(mA) of d irect cu rrent. The
current was interrupted at
10 Hz with a switch on the
dia l as it spun back to its
spr ing-loa ded po sit ion .
Dialing the numbe r 5, for
exa mple, wou ld give 5
pulses. This has the disad
van tage of requiri ng ex-

Mostek Corpo ration of
Dal las, Texas , has

p ro d uced the la te st in
microco mputer contro l of
p hone systems. The
MK51 02N integrated tone
re c ei ve r ch ip b e c am e
avail a b le In engtneer tng
pro totype mode ls in Jan
uary, 1978, and will revo lu
tionize the use of to nes to
control remote equ ipment
and imp rove the interface
of phone and rad io sys
tems. The chip accepts the
high- and low-gro up tones
fro m the standard DTMF
(touchtone TM) pads, and
provides outputs of e ithe r
a 4-bit bin ary code or a

,--.! ... UlT IPU,R

•
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Dual 2·bit row/column
IVc = 0)

D8 D4 02 01
o 1 0 1
o 1 1 0
o 1 1 1
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 1
1 1 1 0
1 1 1 1
o 0 1 0
000 1
o 0 1 1
o 1 0 0
1 0 0 0
1 1 0 0
o 0 0 0

q ue nt ia l dialing of the
sa me digit (such as hitting
two 5s in sequence).

The real trick to operat
ing the receiver is the pre
filtering of the aud io tones
before they are injected in
to the integrated circu it.
The sta nda rd to nes co ns is t
of two groups. Each digit
act iva tes one frequency of
the low gro up and o ne fre
quency of the high group,
a llowing for 16 possible
c o mb in a t io ns. Table 1
shows the digi ts and the ir
frequency pairs.

The filter must sepa ra te
the low-group tones to the
low-group input (pin 11 ),
and th e high-group tones to
the high-group inpu t (pin
12 ). The tones a re se pa
rated by low-pass filte rs
sepa ra t ing the low group,
a nd high-pass filters sepa r-

High group (Hz)
1209 1336 1477 1633

1 2 3 A
4 5 6 B
7 8 9 C
• 0 # D

Table 1.

4·bit binary
(Vc = 5Vdc)
D8 D4 D2 D1
000 1
o 0 1 0
o 0 1 1
o 1 0 0
o 1 0 1
o 1 1 0
o 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1
o 0 0 0

Low group (Hz)
697
770
852
941

•
#
A
B
C
D

1
2
3
4
5
6
7
8
9

•

Digit

e xp e ns iv e t emperature
st ab le crystal , which can
be easily obtained and
needs no fine tunin g. Tests
of the frequency-detection
bandwidth of the recei ver
re sulted in reliable dete c
tion of the tones ± 3% of
their center frequ encies.
This is o ne of th e disadva n
tages of the recei ver chip
in that the detection width
canno t be adjusted as it
ca n for the 567 tone decod
er . However, t he receiver
c h ip will decode well
within t he p ho ne com
pan y ' s fr equency tol 
e ra nce, and thu s sho u ld
work well o n all properly
ad justed phone pads. The
chip responded to tones
within the 40 ms spec if ied
by Mostek , and required 35
ms between tones to suc
cess f u lly detect the se-

Table 2. Because of the un fo rtunate de finition o f the 0, ",
and #, the above code does not match the standard hex
adecimal code.

Fig. 2. Prefilter b lock diagram.
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Instead of 16 frequency
d etermining el ements o f
the phase-locked-l oo p sys
tem, the MK5102N uses a n
in exp en si ve , 3. 57 95 45
MHz, co lo r-bu rst osci llato r
c rysta l as a frequency ref
e re nce. The crys ta l is con
ne cted direc tl y to the input
and o ut pu t pins of the
os ci lla to r (pins 2 and 3),
with no addit io na l com
po nen t s. Thi s is an in-

be st ab le t o keep the
center frequency o f th e
decoder accurate . This is
the major di sadvantage of
th e pha s e -lo ck ed -loop
technique of de coding.

The MK51 02 N inte grat
ed-tone receive r uses a
diff er e nt s cheme t o
de code the tones. After the
high- a nd low-group fre
quencies are sepa ra ted to
their respective input pins
o n the chip, th e ze ro c ross
ings are co u nted in a
specified t ime per iod . A
number of these counts are
taken and ave raged over a
longer time period. If the
nu m b e r o f c ross ings
matches that of a valid
tone in both inputs, the
di git 's code is put onto the
o ut p ut latches (memo ry
flip-flops t hat will no t
c hange after the tone has
been removed). At the
same time, the st ro be pin
(pin 4) goes high to s ignify
that a va lid tone is present.
When the tone is removed,
t he st ro be returns t o a
logical low, but t he data
pins (pins 7 through 10) will
not change until th e next
tone is entered . Thus, o ne
can use th e strobe line to
provide t he interrupt to the
mi cropro ce ssor to stop
wha tever is in progress and
p a y a tte n t io n t o t he
rece iver.

0 0 8 '"
,NPu T
' ONES

th e to nes to be placed o n
the phone line , Also, the
phone co mpany spec if ies
that t he tones sho uld have
a minimum duration of 50
milli se conds (ms), with a t
least 45 ms between digits.

Wh en Mostek set o ut to
perform the d ecoding with
a digital c hip, they faced
sti ff co m petit ion. Most o f
the decoding today is done
wi th a c irc u it lik e the
NE567, phase-l ocked-loop,
tone-decoder chip. The chip
has a vo ltage-co nt ro lled
oscillator Ivcol. which will
phase-lock onto tone fre
quencies within a sma ll
range o f its free-running
frequency. When the loop
lo ck s onto the inc oming
tone, it multiplies the in
com ing sine wave by t he
vee's output in two dif
fe re nt m ultipliers . O ne
multiplier (A in Fig. 1) ou t
put is fe d through a low
pass filte r to t he co nt rol
vo ltage of the vco. Any er
ror between the vc o and
t he inco m ing tone s ine
wave will c hange the d e
vo ltage on th e contro l in
p u t t o th e vco. Th is
cha nges the vee's frequen
cy to match that of the in
com ing tone. This locks the
vco 90° o ut of pha se from
the incoming s ine wave .
The othe r multiplier (B)
rec eive s the vco outp ut an
additio na l 90 ° out of pha se
from t he first m ultipli er.
This will p rod uce a large
negative de vo ltage at t he
second mul tiplier's output.
Multiplying two sine waves
180° out of pha se will pro
duce a negative d e co m
ponent . The seco nd multi
plier's output is fil tered
and fed to t he o ut put pin
of th e 567. This pin will go
from + 5 vol ts to gro u nd
when it lock s o nto the in
coming tone.

The ph ase-lo cked-loop
decoding scheme req uires
that many re si stors a nd ca
pacitors keep the ir va lues
in all env iro nme nta l co nd i
tion s, Each decoder (o ne is
used for each of the eight
tones) has one resistor a nd
one ca paci tor which m ust
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Fig. 3. Sys tem schematic.

at ing the high group. The
filters must separate the
to nes (which are in put at
approximate ly equa l am
plitudes, remember) by at
least 33 dB (38 d B in the
first-run engi neering pro
totype chips). 33 dB is a
vo ltage rat io of 45 to 1.
Roughly, if the high tone is
1 vol t rms, the low tone o n
the hi gh input must be less
than 20 millivolts rms. The
prefilte r block diagram is
shown in Fig. 2.

The ma jor filte ring is
done using active audio fil
te rs in a crossover filter.
The crossover poi nt was
chosen at 1075 Hz, midway
between the two grou ps.
Each f il ter is a Butterwo rth
fil ter with a roll -o ff of - 18
d B per octave, and a 3-dB
point at 1075 Hz . To
sha rpen the band edge,
and also to he lp isolate the
close st tones, the high
group high-pass fil ter string
includes a twin-T notch fil 
te r between the second
and third operational am
plifiers. Similarly, t he low
group low-pass filters in
c lude a notch filte r in
the sa me loca t io n. The
notches a re set to the
closest tone of the othe r
group . Therefore, the high
group notch filte r is set to
941 Hz, a nd the low-group
notch filter is set to 1209
Hz (approx imate ly).

The pref ilteri ng network
begi ns with a bandpass fil
te r with its gain down 3 dB
at 400 Hz a nd 1800 Hz to

e liminate noise and distor
tion products. The inp ut is
designed to take standard
O-dBm (across 600 O hms)
to nes fro m the source. The
ga in of the input amplifier
can be ad justed to meet
these input levels, or the in
put bandpass fi lter can be
redesigned to take other
leve ls from the source. lab
tests of t he filters shown in
Fig. 3 showed successful
decodi ng for to nes from
- Yl dBm to + 3 dBm . The
output of each filte r st ring
is put through a squa ring
amp which should be ad
justed for 50% duty cycle
of the square wave into the
receive r chip . The ch ip a lso
incl udes two onboa rd
operat ional amp lifiers
which were not used in this
design. Production models
of t he o nboard ampl ifiers
should make them useful
in the pref iltering network .

Fig. 3 is the complete
schematic of the re ce iver
system from audio input to
d igita l ou tput. Al l compo
nent va lues shou ld be
+ 5% , and care should be
taken to use high qua lity
operationa l amplifiers. In
Tab le 2, 1have given the in
put and output c ha racter
istics of t he system. The
4-bit binary code will be
given at the data pins if the
control pin (pin 5) is con
nected to the + 5 volts de .
and the dual 2-bit
row/co lumn code will be
given if the co ntro l pin is
left unconnected . If the

control pin is grounded ,
the output data pin s will go
to a high impedance state.
This allows connect ion of
many devices to a common
data bus. If the othe r de
vices are in a high irn
pedance state on their out
puts, only the activated
chip (i.e ., raising the con
t rol p in voltage to + 5
volts) will put data on the
bus. This allows the same
four wi res to be connected
to al l the devices and saves
a lot of wiring .

The design he re use s
+ 5-vo lt dc power-supply
voltages to be compatible
with the re peate r he re at
the Unive rsity of Minne
sota, WR0AQU. The 5102
will operate with a positive
supply voltage of 4.5 to 5.5
volts de . Use of higher sup
ply vo ltages for the opera
tional amplif iers may be
desi rable to prevent flat
toppi ng of t he tones by
overdriv ing the ampl ifiers.
This can occur if the tones
come into t he system at an
especia lly high amplitude.
This b rings up one of the
seve rest limitations of the
receiver chip. If the audio
system whic h delivers the
tone to the prefilter d is
to rts the tones, th e fi rst
harmonic of the low-group
tone will invade t he high
group bandpass and can
not be fi ltered out . For ex
ample, twice 770 Hz is
1540 Hz, well within the
high-gro up bandpass. Care
must be taken that no c lip-

ping of the aud io occurs,
and that the aud io system
respo nse from 500 Hz to
1700 Hz be reasonably flat.
This will assu re that t he
two tones arrive at the in
put to the prefilter at the
same ampl itude with little
distortio n.

The spec ification sheet
gives a req u ire me nt of
12-dB signal-to-noise rat io,
which I assume mea ns that
the noise mu st be at least
12 dB below the val id
tones . To test th is, a third
sine wave was int roduced.
together with a valid tone
at 0 dBm. The decoding be
came margina l with the
th ird tone above - 10
dBm . This easily meets the
spe cif icat io ns of the 12-dB
signal-to-noise rat io .

As a further test , 1
hoo ked the system to the
speake r audio of an Icom
22A and monito red the
output of a popular local
repeater (WR0AlU. 16/76)
for a day . This repeater is
very act ive and frequently
used for autopatches .
False detections were very
infrequent (2 per day), and
the dialed tones were
decoded with good
rel iabi lity. The number of
false detections may seem
excessive, but you must
remember that cha nces are
slim that the access code
will be detected (1 in 8 pe r
day fo r a single-d igit access
cod e), and that I was
mon itoring the audio after
it had passed th rough the
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Towers, Rotors. Tuners
and Accessories.

Call or write
for our tree
catalog.

CHOOSE FROM THESE WELL KNOWN
BRANDS-

.... H24HAL-TRONIX
P.O. Box 1101

Southgate. MI46195

o«'OIM aVE" SIS .OO .... ILl BE YlIPPED pos"",IO Ul(EP'
OtoI lTlIId .... IIE"E "'DOI'J1O"Al (""'''GO "'''1 "lQUUTlD.
l>I O«.D{"S LESS 'II"'M$ 15.00 PLE ...S( IMCLUOl"'DDiTJOM.
...L $t .OD fOll. H",MDlIMG ...loIl) .... ILIMG CH"'''GU.

..::.'bil-'/, ..
• •

.:, ':t-
-........ HMCllD C, I'«)WV.ND

WUXH

EFFICIENT. REMARKABLE.

TI"",TrK ~ and dism buled b~ HAL·TRONIX. Delole rs welcome.

• Sleek modern styling to co mpleme nt a ny
home or office decor.

• Tells the time.
• Tells the date and year.
• trp-umer to 60 m inutes. 59 seconds with

pause.
• Ala rm to ring at the same time everyday.
• Dally appointment sets appointments for the

next 23 hours . 59 minutes.
• Future appointments up to one year.
• Dimmer switch for d isplay.
• Memory w ill hold up to 30 appointments.
• Lithium power cell to re teln me mory during

power outage.
• Appointments entered out of chro nological

order will be stored In chronological order.
• Colon flashes once each second.
• A .M./P.M. indicator.
• Plugs into any wall outlet.
• Easy to read vacuum fluorescent display.
• Extremely accurate quartz crystal clock .

the microcomputer-controlled
appointment clock

NEW
First Time Offer

S.nd 15( stomp Of S..... S.£. lor Informat ion and fly.r on oth. 1
HAl·lP.OHIX products. To old. r by phon• • 1-;)1 ,).285·1782 .

------FEATURES:------

SHIPPIHG

INFORM...l ION,

-NOTAKIT
Regulor Price H9.95
Introductory Offer by

HAL-TRONIX
only S69.95
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repe ater's transmitter and
m y re ce iver, essenti a lly
doubl ing the di stortion of
the ton e s , To ne s sen t
simplex (i.e., not thro ugh a
repeater ) were decoded
w ith exce llent re liab ility
(no o bserved errors).

I find the possib il ity of
further computer contro l
of the repeater exciting.
The 16-d igit DTMF code
a llows di rect entry o f
hexadecimal code into a
mi c ro comp ute r system .

The 16-tone p ad s are
ava ila ble fo r the sta tio ns
which desire specia l con
tro l fun ctions not on t he
12-d igit pad (which does
not include the A, B, C, o r
D d igits). We ca n use any
phone booth on the street
to ca ll the repea te r a nd
issue contro l co mmands to
the system. This is especial
lv val uable when the re
ceive r is fa ulty and will not
respond to VHF signa ls.

The next cha lle nge will

be to complete the phone
inte rface and the ton e d ial
ing system . Mostek ha s al
read y marketed the 5086
tone-dia ler c hip, wh ich will
be used to regenera te the
tones to meet the phone
com pany's requ iremen t s.
Circu itry and d escription
of this sys te m will follow in
anot her a rt icle . I hope t hat
you find the cha llenge of
this te chnology interesting,
and will jo in us in the world
of the mic rop rocessor ,

I wou ld like to than k Mr.
Joe Ja rre tt of Mos tek , tnc..
fo r his help in getting this
syste m running. •

References
1. Audio Handbook, Dennis
Bohn, ec.. Nat ional Semicon
ductor, Inc. (fiUers).
2. The Radio Ama teur's Hand
book, ARAL, Newlnqton CT
(tones and phone company
speci f ications).
3. Electronics , June 7, 1971 ,
pp. 86·89 (active band pass
filt ers).

1280 A DA DR1VE
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l614l-866-HAMS

INVENTORY REDUCTION AND CLEARANCE SALE!
SWAN ANTENNAS: TB4H, 4 ele. TRIBAND BEAM - $199.95; 4010·40
thru 10M Vertical -$54.95; 75 MK - 75M add-on Kit for th e Swan 1040V
-$24.96; 75AK - 75M add-on Kit for the Swan 4010V. - $29.00; KIRK
QUADS: Mod el 1322·2 Element Tr iband . $18 9.95; Mode l
1323-3-Elem ent Triband - $284.95; WILSON ANTENNAS: -M68 6M - 8
Element Beam -$89.00; M66 - 6M - 6 Elem ent Beam $67.00; Ml06 - 10M
6 Element Beam - $98.00; WILSON (GUYED) 46 ft. Telescoping Tower
GT46 -$ 159.00; CRF10 Base and raising fixture fo r GT46 - $64.00;
HEIGHTS TELESCOPING TOWER -CUA 40 - 12 sq. ft. wi th hinged base
·$759.95; Info. Tech Model 100 TRI-MODE CONVERTER - $334.95; Info.
Tech Model 300 TRI-MODE Keyboard . $399.95; YAESU Ft. 7B
Transcelver > $589.95; Panasonic Short Wave Receivers in stock:
LIMITED SUPPLY. All items subject to prior sale!

"N" Connectors
UHF on Special Order

VSWR Conversion
Chart on Rear

No Band Switchi ng
20 MHz - I GHz

oto 500 Wa tts
In 5 Ranges

Forward And
Reflected Power

Rugged Die ·Cast
Metal Case

•

•

•

,;' ' r •~ I> H.F.W.\\ •.

•

.-

Newest, Low Cost
INLINE RF WATTMETER

USES NO EXTERNAL DELICATE SLUGS
COVERS 20 MHz THRU 1000 MHz

Shipped From Our Stock • Just $295 Complete
All M.O. &Cert Checkorders shipped next da~ Calli R", Add to'" T••

ROSS DISTRIBUTING CORP.• (2131919·3446
P.O. BOX 5003 • COVINA, CA 91723 ~ . ..

TELEWAVE MODEL 44

_________________EG·1J·7/IH9

Made

~ ...

To really master code, get Pickering Code Master instruction
lapes They're easy to use,easy 10 learn, complete and reliable.
But don't just take our word for ii, ask any ham Or order a set
and see lor yourself.

CM·' Novtce. A complete course With 5, 7 and 9 WPM code
group practice.

CM-1 'h General. No instruction, jusl practice, y~ hr. at 11 WPM.
1hr.al 14WPM and Y? hr.at 17WPM. Tape includescOded groups
and slralght text

CM-2 Extra Cia... Mostly straIQht text. some groups 1 hr at
20 WPM, Y7 hr al25 and 30 WPM
AI courses are two holxs long and come ....,th key sheets lor
CheckIng problem areas

To order, send your check. money order. MasterOlargeor Visa
number (along WIth card expraton date) 10 Cooenaster.Specify
number and quarnty of lapes desired Tapes are $7.95 each,
two tor $14.and three for $19 Also specify r' reel or cassette.
We'll send yOU" tapes post paid 1:1)' fourth class mail. First class.
Canada and MexICO orders, add $1 per reel, SOC per cassene.
To order 1:1)' phone. call (401)683-0575.
A I residents.add 6%
sales tax.

Pickering
Codemaster Co..
P.O.Box 396 0,
Portsmouth,RJ
02871

PIckering Codemaster. Your key to code.
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New MFJ 3 & 1.5 KW Versa Tuners
Run up to 3 KW or 1.5 KW PEP and match everything from 1.8 thru

30 MHz: coax, balanced line, random wire. Built·in balun.
3 KW VERSA TUNER IV's 1.5 KW VERSA TUNER Ill's

Flip down stare tilts tuner lor easy viewing.
Efficient, encapsulaled 4:1 lerrite balun. 250 pi, 6000 volt capacitors.

18 posi tion dual ioouctor. 17 amp, 3000 V ceramic rotary switch (3 KW
version). 12 position inductor, ceramic rotary switch (1 .5 KW versioo).
2% meters. 50-239 coax connectors. ceramic teeomru for random wire
and balanced line. One year limited warranty. Made in U.S.A.

NEW MFJ KW VERSA TUNERS HAVE THESE FEATURES IN COMMON
These 6 new MFJ leW Verla Tunert let you run up to 3 KW or 1.5 KW

PEP (depending on the model) aoo match any feedline continuously from
1.8 to 30 MHz: coax, balanced line or random wire. Gives maximum
power transfer. Harmonic attenuation reduces TVI, oul of band emissions.

All melal, low profile Ubinet gives RFI protection, rigid construction,
sleek styling. Black. Rich anodized aluminum front panel. 5x14x1 4 inches,

3 KW VERSA TUNER IV's

m MFJ·984 3 KW VERSA TUNER IV

$299 EXCLUSIVE RF AMMETER
95 Insures maximum power to antenna at

minimum SWR. Built·in dummy load.
This Is MFJ's besl 3 KW Versa Tuner IV. The MFJ·984 Deluxe 3 KW

Versa Tuner IV gives you a combination of quality, performance, and
features that others can't touch at this price.

An exclusive 10 amp RF ammeter insures maximum power to antenna
at minimum SWR. A separa te meter gives SWR, forward, reflected power
in 2 ranges (2000 and 200 watts).

Versatile antenna switch lets you select 2 coax lines truu tuner aoo 1
tnru or direct, 0( random wire, balanced line or dummy load.

A 200 wan 50 ohm dummy load lets you tune your exciter on air for
peak perlormance. Efficient, encapsulated 4: 1 ferrite balun.

[g] MFJ·981 3 KW VERSA TUNER IV

$1 9995 Accurate meter g;"es SWR, forward
and reflected power In 2 ranges : 2000
and 200 watts. 4:1 ferrite balun.

The MFJ·981 3 KW Versa Tuner IV is one ot MFJ's most popular Versa
Tuners. An accurate meter gives you SWR, lorward and reflec ted power
in 2 ranges: 2000 and 200 walls. Encapsulated 4:1 remte balun.

@) MFJ·982 3 KW VERSA TUNER IV

$1 9995 Anlenna switch lets you select 1 coax
Ihru tuner and 2 COBX thru tuner or
direct, or random wire and balanced line.

The MFJ·982 3 KW Versa Tuner IV gives you a versatile 7 position an
tenna switch that lets you select 1 coax thru tuner and 2 coax thru tuner
Of direct, Of random wire and balanced nne. Encapsulated 4:1 balun.

II you already halfe a SWR/wallmeler, the MFJ-982 is for you.

~ MFJ·980 3 KW VERSA TUNER IV$16995 Hea"y duty "ncapsulated 4:1 fe"lte
balun for balanced lines.

The MFJ-980 is MFJ's lowesl priced 3 KW Versa Tuner IV but has the
same matching capabi lities as the other 3 KW Versa Tuner IV·s.

fealures an efficient, encapsulated 4:1 ferrile balun lor balanced lines.

1.5 KW VERSA TUNER Ill's

@] MFJ·962 1.5 KW VERSA TUNER III

$16995 SWR, dua' range fo~~ard and reflected
power meter. 6 posItIon ant"nna
switch, encapsulated 4:1 fe"ite balun.

The MFJ-962 1.5 KW Versa Tuner al is an exceptional value.
An accurate meter gives SWR, forward and reflected power in 2 ranges

(2000 and 200 walls), -
A versatile sl. polillorl anlenna lwilch lets you select 2 coax lines thlll

tuner Of direct. or random wire and balanced line. Encapsulated 4:1 balun.
Black front panel has reverse lellering.

@] MFJ·961 1.5 KW Versa Tuner III
$ 995 6 position antenna switch lets you

14 select 2 coax IIn"s thru tuner or direct.
or random wire and balanced line.

The MFJ·961 1.5 KW Versa Tuner III gives you a versatile six position
antenna switch. It lets you select 2 coax lines thru tuner or direct, or
random wire and balanced line. Encapsulated 4:1 territe balun.

" you already have a SWR/watlmeter, the MFJ-961 is for you.
Black lront panel has reverse leUering,

FOR YOUR NEAREST DEALER OR FOR vn..",RS

CALL TOLL-FREE 800·647·1 800
Why not visit your dealer today? Compare these 3 KW and 1.5 KW Versa Tuners to other tuners. You'll be convinced that Its value,
quality and features make It a truly ou tstanding value. If no dealer is available, order direct Irom MF J and try it. If not delighted,
return it within 30 days lor a prompt refund (less shipping). Charge VISA, MC. Or mall check, money order plus $10 shIpping/handling.

For technical Information, order/repair status, In Mississippi, outside continental USA, call 601·323·5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On IZII11
MFJ ENTERPRISES, INC. :'I~I:~~p~9;TAT;';;SSISSIPPI39762

".,.. Reader Service-see page 179 77



Ken Winters WB5UTJIN5A UX
5307 Marshfield Court
A rlington TX 760/ 6

Computerize That Mailing List
- club secretaries, this is for you

Most ama teu r rad io
cl ubs prod uce so me

t y pe of new sle tte r o r
bul let in o n a more or Jess
regular basis. These a re
usually genera ted by the
efforts of a few mem bers
who have the de sire, time ,
a nd othe r necessar y re
so urces to p rodu ce, re
prod uce, and d istribu te the

c lu b rag . Although so me
cl u bs s im ply ha nd o ut
cop ies at eac h re gul a r
m eet in g, mo st o f t he
large r, wel l-org an ize d
clubs ma in tain a co mple te
and detailed me mbe rship
list and ma il t he ir newsle t
te r to a ll me mbers o n
record a few days prio r to
t he m o n t hl y m e e ti ng ,

Many of these cl ubs uti li ze
t he se rvices of so meone
who has access to a com
pu ter system to keep the ir
reco rds and to print mem
bership li sts and even mail
ing label s each month .
(A nyone who has had the
d ub ious honor of add ress
ing c lub bul let ins by ha nd
(mo nth afte r mo nth) ca n

readi ly appreciate the con
ve nience of using preprint
ed , peel-off, st ick-o n ad
dre ss labels.I

This art icle pres upposes
tha t you r cl ub has one or
more people who ei the r
ha ve the ir o wn micro
p rocesso r system o r have
access to a commerc ia l
system where time can be
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had for litt le or nothing .
Frankly. I doubt that there
are many companie s wit h
their own co mpute r syste m
which wouldn't give a little
free computer t ime to such
a worthwhile and publ ic
service-oriented o rganiza
tion a s an amateur radio
club. I am talking about an
amount of time on the
order of ten to twenty
minutes a month. depend
ing upon the size of the
club. the spee d o f the
typist , and the kind of
system used. Most com
panies sho uld be happy to
provide this kind of com
puter time in return for the
goodwill and possib le pub
licity.

Printer paper wou ld be
insignificant s inc e most
computer o pe ra tors and
programmers waste more
paper in o ne day than yo ur
c lu b woul d u se e ac h
month. About the only ex-

pense that would have to
co me from the club coffer
would be the spec ial ma il
ing label s with gummed
back s. These will c os t
somewhere between $40
and $60 for 20,000 labels.
depend ing upon the kind
used and the particular
supplie r. That's enough to
la st a cl u b with 300
members more t han five
years.

The primary goa l of th is
a rticle is to prov ide the
necessa ry programs fo r
anyo ne wishing to estab
li sh a nd m a in tai n a n
amateur radio cl ub me m
bersh ip fi le o n any com
puter system tha t supports
t he BAS IC programm ing
language . The ha m rad io
club membership system
presented here co nsists o f
three programs. The first
provide s for the data entry
and file maintenance func
tions necessary to add ,

c hange. and de lete memo
bers' records. The second
program prints a membe r
ship list, and t he third pro-
gram produces the mailing
label s for the club bulletin.

Another goal of this arti
c1 e is to spark yo ur imag
ina t io n with a few ex 
amples of what else ca n be
done for the club and its
members by using sp inoffs
from the o rigina l member
ship list and ma il ing label
program s. Fo r example,
su p po se you r c l u b is
loca ted in a rat her large
metropoli tan a rea a nd
ma ny of the cl ub membe rs
would like to sha re rides
with each other going to
the cl ub meetings (or ca r
pool to work o r to side
walk sa les, hamfests, and
so o n). Since all the address
information is in the com
puter, why not have the
co mpute r print a spec ial
li st o f all the members in a

particu lar seq uence, such
as by city? Even better.
how about printing the li st
in zip-code order? Since zip
codes are smaller divisions
of cities and towns. a zip
code-seq ue nced list would
show all of the hams who
lived in the same part of
town grouped together in
the list.

Ano ther interest ing and
usefu l way to print the
membe rship list is by
license classification. This
would show all Novice s,
Tec hnicians, General s, and
so o n, grouped togethe r by
the ir re spect ive class ifica
tion s. This could be a
va lua ble tool for the of
fice rs of the club in plan
ning classes or spec ia l
eve nts, and co u ld even
save money in postage fees
(someth ing to c o ns ide r
ca refu lly lately) if a specia l
newsletter needed to be
mailed only to those In a
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Membership File List program.

particular group.
O the r interesting, if less

practical. ways of listing
the members of a rad io
club include listings by
first name (eve r wonder
how many Eds o r lims
there are in your group?),
by telephone num ber, or
even in order of st reet ad
dress. Anyth ing tha t is put
into the computer re co rd
ca n be used as the " key"
fo r any sorting sequence
desired . But enough of
that. l et' s get back to the
main subject.

The programs behind the
mailing labe ls and mem
be rs hip li st ar e ve ry
straightforward . The ma in
idea is to provide the user
with a f a st a nd e a sy
method of entering the
necessary information into
the co mputer. I ha ve seen
many sys tems that do not
place mu ch impo rta nce o n
that word "e asy." All I can
say is , if it's not easy to use,
it's not going to get used .

File Ma intenance Program
The first program is

ca lled the Fi le Mainten
ance program. As previous
ly mentioned, thi s program
a llows the o pe ra to r to
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e nter new members into
the c o m pu te r a nd to
c ha nge any information
already on file . It al so
allows the operator to
delete members who don 't
pay their dues.

As with the other pro
grams to be described , it is
designed for use on an in
te ractive computer system
wi th a video disp lay ter
m ina l (VOl). Punched
tape systems, as everyone
knows, are now obsolete .
Ob viou sly , mo st 8·bit
microprocessors fit in the
intera ctive category, so
don't thi nk that you have
to use a big time-shar ing
syste m. All you need is a
c o m p ute r (C PUl, VOT ,
printer, and a disk storage
device with enough capac i
ty to hold all your data .

The Fi le Maintenance
program writes all memo
bership data on the data
sto rage disk . This informa
tion incl udes the usual :
name, add ress, city, state,
zip code, tele phone num
ber, and each member's
calls ign and li cense class.
There also are t hree addi
tiona l data items included
in e ach member's reco rd
o n the system described

here. These may be used to
record membership status
or affiliations with other
cl u bs or o rganizati on s
(RACES, ARES, etc.I. There
is enough roo m for office
telephone number s or
speci al re marks regarding
type of equ ipment and
operat ing capabil ities. This
part of the sys te m is e nt ire
ly open fo r whatever use
you r cl ub might want for it.

One character position ,
fo r example, ca n ind icate
whether a member is "ac
tive," " inact ive," " spo n
sor," " co m plime nta ry,"
"family member," or " life"
member. By using, say,
twelve character positions
in the first "extra data"
field , each member ca n be
identified with twelve dif
ferent groups in add ition to
t he primary club. Obvious
ly, this makes it possible
for more than one club in
an a rea to be supported by
t he sa me computer system
using the sa me data fi le
a nd programs.

Anothe r type of informa
tion the club might wish to
maintain c o u ld be the
e me rge ncy capabilities of
the members -subject, o f
co urse, to the consent of

each member . (You go tta
be ca reful what you put in
to the ma chine, lest it per
mit some unscrupulous
u se.)

Since the membership
list is usually made ava il
able to the members, so me
of the " extra" data need
no t be printed on anything
except the ma ster li stings
used by off icers of the
cl ub . Each club is different,
and each one must choose
whatever featur e s are
deemed most useful and
de sirable for its own pur
poses.

The File Maintenance
program use s a d ire c t
access disk file with the
ca ll sign used as the " key"
to each record. The File
Maintenance part o f the
operating system software
automatically keeps each
record in its proper se
quence a s each new record
is added to the file . The
cal ls ign was chosen as the
KEY simply because ham s
invaria bly use it fo r ide n
t ificat ion and each ca ll
sign is uniq ue . A random
access data file mu st ha ve
a unique KEY for eac h
reco rd in the sa me fi le.

For those members who
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Mailing Label program.

do not yet ha ve thei r
c a ll s ig ns , the p rogram
si mply uses the first four
c ha rac te rs of the ir last
name plus the first fou r
c haracters o f their fi rst
name for the actual KEY
for those members.

By the way, much con
siderat ion was gi ve n to ex
actly which method sho uld
be used to " so rt" the
ca llsigns. O ne of the best
known li stings o f ca llsigns
is, of course, the Callbook .
The so rt ing techn ique used
fo r the Callbook is to ta ke
the call a rea number as the
primary " sort fiel d," fol
lowed by the suffix, and
fina lly, the prefix . Actually,
the Calfbook uses a rather
arbitra ry and non-al pha
betica l sequence fo r the
prefix in o rde r to get t he
ca lls to come ou t by " age"
of license. Now, with old 1
x 2 and 1 x 3 ca llsig ns be ing
rei ssued to re cent up
gr a d e s , howeve r, th is
method is be coming le ss
meaningful and justified .
Anyway, for so rt ing such a
large nationa l li sting, I
t h ink a lmos t e veryon e
wo u ld ag re e t hat t h is
tech nique is okay. I have
found, howeve r, that for
smaller lists, a mod ified
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version wo rks much better.
Si nce the membe rs of

anyone club are usually
lo c al re s id e n t s , t hei r
call signs gene ra lly will all
have the same area num
be r. It doe sn't mak e much
se nse, the refo re, to se p
a ra te a local listing by ca ll
are a the way we would a
national listing. With thi s
system, each ca llsign e n
te red is rearranged by the
File Maintenance program
so that the suffix comes
first, foll owed by the prefix
a nd the ca ll area number.
(No provision was made
here to ta ke ca re of fo re ign
c a lls igns, by the way.)
Thus, the actual KEYs in
the data reco rds are not ex
actly the actual callsigns
but rather a specia l ar
rangement of c a llsig ns
which allows t he compute r
to sto re the records in the
seq ue nce we want.

Some a d vant age was
take n, when writing these
progra ms, of th e exte n
sions to the BASIC lan
gua ge on our own syste m.
O the r systems which do
no t su ppo rt the se fea t ures
ca n be used with o nly a few
mino r modifi cations, how
ever, due to the gene ra l
compa t ib ili t y o f BASIC

fro m o ne ma ch in e to
anothe r.

Once a callsign ha s been
e ntered, the File Mainte
nance program reads the
disk file immediate ly to see
if that call sign had been
entered prev iously. If so,
the information is dis
played on the VOT. The
user is asked what data, if
any, sho uld be changed .
Thu s, t he program " as
sumes" tha t s ince the
member is a lready o n fil e,
the o pera tor mu st wan t to
look at or change some
thi ng in that member 's
record . If, on the othe r
ha nd, that ca llsign is not
a lready o n fil e, the pro
gram proceeds by prompt
ing t he user to e nter the
next data item (t he li
ce nse class ifica tion). Eac h
se pa ra te da t a it em is
e ntered in turn until a ll
items have been filled in.
At this point, the program
as ks if a ny correc t ions
need to be made before
co nt inu ing. If the re are no
e rro rs on t he sc ree n, the
user simply indicates " no";
the program writes th at
record on the disk and
the n asks for another ca ll
sign.

Club mem bers who do

not yet have ca llsigns a re
hand led as foll ows: When
the program requests the
ne xt c allsig n, t he VOT
operator s imply presse s
the "CR/ENTER" key with
out entering a ny charac
ters at all in the ca llsign
field . The program then
skips over the ca lls ign and
li cense classification fie lds
and goes directly to the
last name fie ld .

The operato r ente rs the
last name of that memo
ber, then the first name,
just as usual. As soon as the
program has received both
the last and first names, it
combines the first four let
ters of the last name with
the first four of the first
name and uses this "string"
of c haracters as the KEY
for that member's data
record in t he disk fil e .

In any one club, there
probably won't be more
than one person with these
sa m e e ig ht c ha rac te rs,
t aken the same way, who
also don 't have ca llsigns.
Hence, these members can
be assigned a unique KEY
that no t only gets them on
file, but also even ensu res
that they will be li sted
alpha betic ally later, as we
sha ll see.
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The re is some amount of
" e d it ing" performed on
each d ata item entered.
This is done merel y to he lp
ensure the va li dity of the
d ata entered into the com
puter. For example, an ad
dress is usu ally more than
three o r four cha racte rs
long. Any attempt to enter
an add ress shorter than
that will be considered a
mistake. In case the user
attempts to skip the ad
dress, the program will ig
nore suc h a silly thing and,
instead, will repeat the re
quest for a rea listic ad
dress. If a member's ad
dress is temporarily not
avai lable, the missing data
shou ld be " flagged" by
ente ring a long st ring of
asteri sks (o r a ny other
spec ia l characte r), Tha t
shou ld attract the atten
tio n of a nyo ne pro of
reading the list later, and
they can collect the miss
ing informat ion. Si mila rly,
the o nly valid license class
es are N, T, G, A, and E. In
addition to these five let
ters, the program also al
lows the o pera tor to enter
a " B" to indicate a club sta
tion or sponso r o r a 'T ' to
indicate that the cl ass of
the licensee is unknow n.

Periodi cally , the Fort
Worth Kil ocycle Club runs
a specia l program which
cha nges all 'T' to " N". This
always gets an immed iate
respo nse from those mem
bers who have fa iled to
notify the KC Club of their
ac tual license class .

Other items worth veri
fying include the state, zip
code, and te lephone num
ber . Again , if thi s informa
tion is unavailable at the
t ime, the operator shou ld
fill in the se fields with
something to catc h the eye
of the proo freader . The KC
Club uses a st ring of 9s for
missing zip codes and all Os
fo r missing tel ephone num
bers.

When a ll items have
been e nte re d, t he File
M a intenan ce program
writes the new (o r mod i
fied) member's record on
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the disk and requests an
other ca llsign. If a member
is to be deleted, the user
keys in that member's ca ll
sign, the program di splays
the info rmat io n on that
member on t he disp lay
screen, and requests the
user to " ENTE R ITEM # TO
CHANGE , O R 'CR' TO
CON TINUE:" . The opera
tor then enters the word
" DElETE." The program
will respond with the ques
tion. " DELETE WB5UTJ/"
This gives the user one last
cha nce to verify that this
member is to be deleted . If
the user enters the word
" YES," the program will
remove that re cord from
the data file. Any other
respon se will abort t he
delete request and the pro
gra m will ask for a nother
ca lls ign.

For those members with
out ca llsigns, the user may
either enter t hat special
string of characters (first
fo ur cha rac ters of the last
name plus the first four
c ha rac te rs of the fir st
name) in the callsign fie ld
o r skip the callsign and
ente r the la st and first
names in the usual manner
to d isplay o r delete mem
be rs.

During data ent ry, if a
mistake is made on any
line, the user always has a
chance to co rrec t the error
before going to the next
line by backspacing to the
mistake and retyping the
data . If an error is not
caug ht in time, the pro
gram gives you one last
chance to correct any line,
after a ll li nes have been
ente red and be fore the
data is written o n the d isk.
(Entering t he letter " X" in
the class field indicates to
the program that you want
to reenter a mistyped
c a ll s ig n .) And, finally ,
entering END in the ca ll
sign field terminates the
File Maintenance program .

I might mention here, for
the curious, t he purpose of
the two different types of
input statements used in
the Fi le Main tena nce p ro-

gram. The READ statement
and the READ RECORD
statement both get infor
mation input from the
device spec ified (or im
plied), suc h as the d isk o r
the VDT . The READ sta te
ment looks for "null entry"
(CRj as the ind ication that the
operator has entered a com
plete data item. The READ
RECO RD statement is used
whenever an entry of a spe
cific length is expected, such
as in the license class (one
character only) or the state
code, zip, code or tele
phone number. This state
ment al so has the ability to
verify that certain letters or
characte rs have been
entered . If the data entered
via t he READRECORD
statement does not matc h
t he a llowable re sp o nse,
the prog ram auto mat ica lly
gene rates an error condi
tion and the same state
ment (in this instance) is ex
ecuted again and again un
til the operator enters a
valid response.

The READRECORD
sta tement also saves a few
keystrokes by not req uiring
the user to hit the CR key
after entering t he app rop ri
a te num be r of characte rs
for that input. Whi le th is
feature may not save much
time in this particula r ap
plicat ion , it is a good idea
to use it wherever it would
be appropriate for good
programming p ractice .
When large volumes of
data are considered, this
type of sta teme nt does in
deed save a significant
amount of time as well as
red uces the probability of
erro r.

Agai n, if these fea tures
are not available on your
sys te m, the program can
easi ly be changed to ac
complish the same purpose
by s im p ly using READ
sta t e me nts throughout ,
followed by the desired
editing s ta t e me nts. By
reduci ng the chances of
the user enter ing bad data,
t he ove ral l effic iency of
the system ca n be in-

creased great ly.

Membership list Program
The second program is

sim p le and almost self
explanatory. It reads the
membership file seq uen
tially and prints the infor
mation that was recorded
by the File Mai ntenance
prog ra m. Since the ca ll
signs were used as the KE Ys
to the data reco rds, and
since the system we use
allows us to read di rect
access files without speci
fying the actual KEYs, the
members come out auto
matically in alphanumeric
order by call sign. Those
members without ca llsigns
a lso come out in the proper
o rder.

For re ad abili ty, a space
is inserted between the pre
fix/a rea and the suffix of
each callsign . This makes it
even easier to scan the list
loo king fo r a pa rticu lar suf
fix or call sign.

The Membership List
program prints the licensed
members first, then prints
those members without
ca ll s. This is done by the
simp le expediency of read
ing t he file twice, pass ing
over t hose members with
out ca llsigns o n the first
pa ss and skipping t he
others o n the second pass .
Alt houg h not the most effi
c ient method accord ing to
professional programming
sta nd ards , it is the easiest.
Remembering how the un
licensed members were
KEYed, you ca n see how
they happen to co me out in
a lphabetical order.

At t he end of the job, the
Membe rship list program
prints a summary of the
club's members hi p show
ing the tota l number of
members broken down by
license class. Thu s, the club
ca n see at a glance just
how many Novices, Techs,
Cenerals, Advanceds, and
Extras they have. The sum
mary information a lso in
cludes tota ls for all family
members, life members,
sponso rs, unl ice nsed mem
bers, a nd courtesy mem-



ca pab ilit ies . By " pressing a
button" (or two), ot her pro
grams not shown here can
be ru n to give an up-to-da te
list ing of a ll t hose mem
be rs eq uipped to t rack
down a jamme r or boot leg
ger. Th is list goes to t he
lo cal " SWAT" team co m
m anders fo r use in coor
d ina ti ng RDF d rills and , oc
casiona lly, the rea l thing .
Fort Worth, Da llas, and the
su rrou nd ing c it ies have
s o me o f the c lea nest two
me ter repea ters in the
count ry. Th is fac t may be
due prima rily to the na ture
of Texa ns, but cred it mu st
go to the we ll-equipped
and we ll-organ ized 'l-hu nt
e rs in the " me tropl ex," who
have excellent track rec
o rds .

These a re only a few of
the extra goodies (bel ls and
whistl es) avai lab le whe n a
co m puter is used fo r t he
benefit of a mateur rad io.
Future app licat ions are
e nd less . _
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lady.
U n f o r t u n a t e l y, the

wo ma n had died the same
day she left t he nursing
ho me, after wal king less
than a m ile. At least one
searc h party had covered a
large area o n foot and by
he li copter not more than a
mi le away from where he r
body lay in the ta ll gras s.

Alt houg h t hi s se a rc h
e nded tragica lly, we a ll
lea rned so m e val uable
lessons du ring the o rdeal.
Perha ps o ne of t he most
usefu l lesso ns was the fac t
that we co u ld use a com
pu te r listing of amateu r
radio operato rs, so rted by
zip code, to red uce the
t ime a nd effort requ ired in
sea rc h and re scue opera
tions . Perhaps t he same
type of listin g could be
used in othe r s it ua t io ns as
well.

So me of t he extra info r
mation mainta ined on the
KC Cl ub's record s include s
which members have RDF

printed .

And Much, Much More

In add it ion to the regu lar
mem be rship list and mail
ing la bel s, t he KC Club is
getti ng some of the other
benefit s mentioned ea rlier.
O nce every yea r, t he KC
Club rece ives a copy of
t hree separate listi ngs. One
is t he usu al roste r with a ll
mem bers listed by ca lls ign .
O ne is a n al p ha be tica l
list ing of all t he members
by last name. And the thi rd
list ing is in order of z ip
code for a ll those who
might wa nt to carpool or
just wa nt to know how
ma ny other hams t he re are
in the ir nei gh borhood .

Re cently, this pa rtic u lar
li sting turned o ut to be
q uite useful dur ing a local
e mergency. On a Sunday
afternoo n , t he e lde rly
grandmot he r of a young
lady ha m rad io operator
wa lked away from the
nu rs ing ho me whe re she
was a res ident. The grand
daughte r a nd her hu sba nd
(a lso a ham) requested the
assistance of othe r area
hams on the Fort Worth
34/94 two-mete r repeate r.

As usu al , hams we re
both qu ick and nu merous
in response. Mobile opera
to rs thoro ughly searched
eve ry area w he re possible
sighti ngs of t he e lde rly
grandmot her we re re port
ed. The search conti nued
d ay and nig ht fo r five days.

When Jean Price WA5J CQ,
t he sec retary-treas urer of
t he Fort Worth Kilocyc le
Clu b, hea rd of the s itua
tion, she rea lized that the
man y areas be ing reported
as poss ib le sea rc h areas
m ight be cove red mu ch
more q uick ly by hams who
ac t u all y live d in tho se
areas. And since she had
that z ip-code-sequenced
li st, comp lete with ca ll
signs a nd te lephone num
bers of a ll t he KC Clu b
mem be rs, she vol untee red
to ca ll a ll t hose membe rs
who lived in or near t he
a reas w he re peop le re
ported seeing the missing

be rs.

Mailing Label Program
The ma iling labels are

printed using a modi fi ed
ve rsion of the Me mbership
List p ro gram . The Fo rt
Worth Kilocycle Club uses
sta nda rd gu mmed-back la
bel s arranged fou r-ac ross
o n co ntinuous fo rm stoc k.
This program reads fo ur
records at a time a nd then
prints t hese fo ur call signs ,
names, a nd m ailing ad
dresses, four la bel s at a
time.

The Mailing label pro
gram first prints a few test
li nes fo r a lignment, the n,
when t he operato r has ad
jus ted the pri nter for cor
rec t a lig n ment, beg in s
prin t ing the la be ls. This
program arranges the ca ll
sign back into the co rrect
fo rmat a nd even puts the
first names in fron t of the
last names befo re p rint ing,
fo r a mo re na tu ral ap pea r
ance. Clubs, sponsors, and
ot he r suc h " a ff il ia t e d"
members are pri nted last
names f irst since th ey are
usually e nte red differently
tha n t he o the rs.

In o rde r to save po stage
costs, the KC Club wa nted
to send only o ne bu llet in to
any househo ld where more
tha n one member lives. To
a cco m modate thi s, t he
Mailing l abel progra m was
changed slightly to "so rt"
al l records by zip code a nd
add ress before printing t he
la bel s . Ac t ually , a s the
Membership li st program
pri nts its own Iist, it al so
crea tes a new and separate
f ile c o ns is t ing o f key s
o nly. These keys a re made
up of the z ip code p lus the
add ress of each mem ber .
Whe n th e Mailing l a bel
program runs, it reads t his
spec ial " sort" file seq uen
tially to get the records,
one at a t ime , in the prope r
o rde r.

To e lim inate dup licate
mailings to the same ad
dress, the Mailing l abel
program simp ly skips any
reco rd hav ing an add ress
identical to the las t o ne

Y'" Reader Service -see page 179 85 ~



COAKIT. .. .- ~-,

A, .....S O n r ...""'?

KIM™ BUS IS A WINNER!
AIMTM, VIMTM, (SYM)TM, KIMTM OWNERS
(and any other KIMTM bus users) bUy the
best 8K board available anywhere:

GRAND OPENING SPECIAL-HOE 8K
RAM-5169! 3 lor 5465.00!

100 hoor oorn in- lOW power-COtnmerciaUindust,jal
quality 90 day par1s and labor warranly ('l.!II. $19!>,00!)

KI...·• Compu,.- '~

KI"'·4 "''''M ,tIoQ,6> Sill.Qll.

.o.l>o_<v,n 1_ K, r ... (0< ,.10,1••) In,o 'M t.." ~~1

o.••~n, .1" OyOOlobl. 0' ""y ptl<•. bpond wl,h
I-t[),["o lull ~ • • 1k>pp1 .y"..... wl,hOO~Ed"o<I A .._I.'llf

1"" ,t>ouo;t>. 'M .o.~ ESCO woo pow."ul. "y ,"" ...... "",.
Campi•••ly ,_,Ibl. wilh •• ,.I1"11A~[KO .OUr•• III • •.
Pow.,1ui . di",,/OOI «H<"mOnd ,,,U<,u,. _".w 1 PO" 0"
_~,. Indu.. ,lotlcOO'fIIIW<<Iol9'<>M<_" wl1h90

<loy wo" on, y,KI... bu, """l'O,lbl. Int.-to<. <o,d _pow.,
ouppl, Ie>< • d,'Y.' .ingl. d rIY._ i '99~.OO, duol "'Iy.
i 1 7~.OO (., <lo1 d.I.) ".. P U

""d ~ '" l or . h,pp,ng, VISAlMa.1et Cl'wge F,,,,,
sn,pp'ng on prepaid ea. nier"s cn""k orders
P!.AINSMAN MICRO SYSTEMS. Di. 5C CO'p"' al<on:
p 0 , Be, 1112 Aubu,n Al 3663(1 (2051 745·n~

Oea lelS for 051, COMMODORE, COMPUCOlOA,
ALTOS

CONNECTOR ASSORTMENT
525.00 $23.50 .,,-
Postpaid loh al lh.~

Includes: 5· Pl259, S· 502I9, 5· UG175, 5· UGI76,
2· PUSS. (. OM, I· MISS, 2· Ml59, I . UG2S5,
1 _ UG27l, 2· Pl259PO, 1 - 1021·20, J - l'9hlnin9
A tre<la •.

M.....r a",r~ '" ViU M;"pr«1I S''''d /0' F_ c.•.t0/l

COAKIT ~C"
P.O. Box IOI-A Dumollt, N. J. 0762.

C i.cle ell on Re~d e . 5ervice Card

Every now and then we run into
something unusual in our shopping for equip
ment In this ca,e it was a p.ltticularly good
buy on Scnex cassette recorders , We needed a
bunch of recorders for code tape duplication

but in Older to buy at a low price we had to
lake about SO more than we needed You bene
fit, These cassette recorders record and play
both directions wit hout stopping You might
expect to pay from S250 up fa. a recorder like
this . , , we'll pass them along at our cost .
after all, we're not in the recorder business
While they last. get these recorders for S75
each. One to a <:ustomer, please . don't he
IIreedy. You can call up the Radio Boobhop
and place your order with a charlie card :
603·924-3873

r- BI-D1RECTIONAL -,
I CASSETTE RECORDERS I
*SPECIAL BARGAIN SALE*

only
$449.95

1202 East 23rd Slree!
Lawrence, K.>.n"", 66044
We ace"", Vi",. Master Ch/lrgo. c,,",<:1< aM rooney order~

II~KANTRONICS
The Lightweight Champs.

Pnone; 9138427745

".. K13

Kantronics' Field Day morse code/teletype reader reads code signals right
off the air. Its powerful microcomputer system picks oul signals, computes their
speed and even reads sloppy copy up to 80 words pe r minute.

The Field Day is simple 10 use. You plug it into your station receiver just as
you would a set of headphones. Code and teletype conversations are converted
from dots and dashes to s tandard alphanumerical text. The text advances from
right 10 left across ten big ~ inch displays.

The Field Day displays incoming or outgoing code speed fo r you at the touch
of a button, right on the front panel. The Field Day is enclosed in a compact,
lightweight package including speaker. HWD 3.44" by 8.50" by 9.25". The Field
Day has the features that make it a truly great code reader. Write us for a
complete Kantronics authorized dealer list.

Kantronics' Field Day T .M.

Morsejradioteletype reader & speed display

86 Y"'Reader Service -see page fro



are"New Releases

More Programs per Package! More Programs to choose from!

More fun for your computing dollar than any other brand of ready-to-use software!

Check out this batch of New Releases:

OO9llA ...... __.. _ ............. ... _ "' ....,.,. - -

Math Tutor II

Requi re. Appteoolt II

• Rollo! DUll
I Ca, Jump
I Sub Attack

............ ..__...

MATH TUTOR I Parent s, teachers. stUdents, now you can
turn your Apple compu ter into a mathematics tutor. Your
ch ildren or students can beg in to enjoy thei, ma th
lessons with these proqrems:
• Han9 i n g~ Pe r fect your skil l with decimal numbers
whi le you try to cheat the hangman
• Spellbinder- Cast spells aga inst a competing mag i
cian as you practice working with f,act,ons.
• Whole Spece- Whl le you exercise your skill at us i~g

wh ole nu mbers. your Ship attacks the enemy planet ar.c
destroys al ien spacecraft.
Al l p rograms have varying leve ls o f d ifficulty. All you
need is Ap ple soft II w,th your Apple II 24K. Order No.
oo73A $1.95

MATH TUTOR II Your Ap ple compute, can go beyond
game playing and become a mathematics tutor for you r
children, Using the technique of immediate positive ,ein
forcement , you can make math fun w ith:
• Car Jump- Rei nf orce the concept o f calcula ting area
while having fun making your car jump ove, the ,amps.
• Robot Duel_ Practice l iguring volumes 01 va, ious

containers while ~our robot l ights against the comput·
el's mechanical man,
• Sub Allack- Take the mystery out of wo,king with
pe,cen tages as your submarine snea ks In to the ha,bor
and deSl roys the enemy I leet.
All you need is Appleso ft It with your App le It and 20K
Order No. 0096A $7.95.

ARCADE II One challeng ing memory ga me and two fast ·
paced act ion games make this one pack age the whole
l am ily wili enjoy tor some time to come. Pac kage In·
crooes:
• UFO- Catch t he elUSive UFO before it hits the

g,ou ndl
I Hit - Bette, t han a skeet shoot. The ta'get remains

sta tionary, but you 're moving all Over the place,
• Block.de_A two-p layer game that combines strat egy
and fast ,efte.es.
Requi'es 8K PET. Order No. 0045P $7,95.

Apple

•A trademafk oj Tandy Co,po'ation
•• A trademark of Commodore Busine ss Mach on es Inc
., . A traoemark of Apple Compute' Inc,

TURF AND TARGET Whether on the Jieid or in the ai r,
you 'll have fun with Turl and Target package. Included
are;
• Ouarterbeck -You"e the quartefback as you tf}' to get
the p igskin ove r the goal line. You can pass, punt. hand
o ff, and see the ,esulls 01 your play using the PET's
superb g,aphics.
• Soccer II - Play the l ast·act ion game of soccer w it h
four playing opt ions. The compu ter can p lay ,tse l f, p laya
single player , two p l a ~e,s w ith computer ass,stance. and
two ptavers wit hout helP,
I Shool - You' ,e t he hunte' as you t ry to shoot the b i'd

out of the air. The PET wi ll keep score.
I Target - Use the numeric keypad to shoot your puck
into t he home pos it ion as fast as you can
To f un and score all you' l l need is a PET With 8K Order
No . 0097P $7.95

ARCADE 1This package combines an e.citing outdoors
sport with one 0/ Amer ica' s most popu lar indoor sports:
• Kite Figh l - It' s a nationa l sport in India. After you and
a friend have spent seve,al hours maneuvering your kites
across t he screen o f you' PET, you 'lI know why !
• Pinbatl~ By fa r the finest useol the PET's exceptiona l

graphiCS capabilities we've ever seen, and a heck o f a lo t
o f fun to play to boot.
Requ ires an BK PET. Order No. oo14R $1.95.

DIGITAL CLOCK Don' t let your PET sit Id le when you are
not p,ogrammlng. pu t i t to wo,k with these two un ique
and useful p rog rams:
• Digital Clock-Turn you PET in to an e~f re mely ac·

curate ti me-piece tha t you can use to display local time,
time in distan t zones, and as a split time clock tor up to
nine diflerent sport ing events,
• Moving Slgn~ Let the world know what's on your
mind. This program turns you ' PET into a fl ashing
g,aph lc display tha t will put you r messa ge across, Order
No. 0033P $7.95.

PET"

HOUSEHOLD ACCOUNTANT let your TRS·80 he lp ~ou

ou t wi th many of your daily household calcula tions . Save
t ime and money with these f ine proqraros:
• Budget and Expense Anal~sis- You can change
budgeting Into a more pleasant lob with t h,s program
With nine section s lor income and expenses and the op
t,on fa, one· and three·month ,eview Or ~ear tota ls. you
Can See whe,e your money is going,
• Li te Insurlnce Cost Compe,ison - Compare the cos t

of venous life insu' an ce po lic ies. Find out the d' ffe'ence
in p, lce be tween term and whole life. ThiS p,ogr am can
store an d d,splay up to six d itlerent ,esults.
I Datebook- Record al l those important dates in your
li te lor tast, easy access. The p'ogram has all major
holidays already included.
Al l you need Is TRS·80 level II 16K. Orde, No. 0069R $7,95

MODEL ROCKET ANALYZER AND PRE·FLlGHT CHECK
Let your TRS-80 he lp you enjoy tM fast ·g,owing hobby of
model rocketry . The complementary programs included
are'
I Model Rocket Flight Hist ory Predlc lion - Th is pra

gram w ill compute the flight cnaractenettcs tor almost
any mode l rocket Engine and body tube data inc luded
covers Estes, Centuri. Flight Systems, A.V.L Ast ropOft ,
C.M R.. and Kooter products.
• Wnlhe, Fore<:esler_ Bel ore you launch your roc ket.
get an up·to-the-mlnute wea ther fo recast. JuSI enter you'
10caHon, elevati on. average temperatures fo r January
and July, and barcmetnc p'essu'e. You' il be the short·
range weather fo recaster JOf your local area,
For a successful launch, you 'll need TRS·80 Level II 16K
O,der No. oo24R $7.95

FINANCIAL ASSISTANT Compute the ligures 10' a w ide
_,,'iel y of business needs. Included are:
• Oepr",,1 8tlDn~This program lets you figure deprecia
tion on equipment In l ive dttterent ways.
• Loen Amortization Schedule-Mere ly enter a few
essent ia l faclo rs , and your TAS-ao will display a corn 
crete breakdown 01 all costs an d schedules of payment
IOf any loan .
• Financier- This program performs thirt een commo...
financial calculations. Eas ily handles calcula tions Onin·
vestments, de preciation, and loans_
• 1% ForeclI5ting- Use th is simple program to
toeecast sales, expenses, or any other historical data
series.
All you need is a TRS·80 Level Il 16K. Order No. 0072R
$7.95

TRS-BO'

TRS-SO UTILITY 1 Ever wonder how some programmers
give their p rog ,ams that professional look? Instant Soft·
wa'e has the answer with the TRS·80 Utility 1 package.
Included are:
• RENUM-Now you can ea sHy renumbe r any Level II
program to make ,oom fo' modifi ca tion , 0' to clean up
the listing.
• DUPLIK_ This program will let you dupl,cate any
BASIC, assembler, or machlne·language proqrem, verify
the data, merge two 0 ' more programs in to one data
block, and even copy l evel I oroarams on a l evel I I
machine. For TRS-80 levei II 16K. Order No. oo8t R $7.95.

TRS.ao UTILITY 2 let Instant Soft ware change the
drudgery of ed,t ing you' programs into a quick, easy job
Included in this package are
• CFETCH- Search through any level II p'ogram tape

and get the fi le names for a li the programs. You can atso
merge BASIC programs. w,th consec utive line numbers,
into one program
• CWAITE - Combine subroutines, that wo'k in dif ·
lerent memory locatIOns in to one prog,am, This works
with BASIC or mactune-Ianquaqe prog,ams and gives
you a general checksum.
This package IS just the t hing for you, TRS·80 level II
16K, Order No. oo76R $7,95

TEACHER Now you can nave tne benefits of com puter
assisted instruc tion righ t in your own home, The pro,
grams allow you to Input any number o f queslions and
answers. Using this data , the computer will p repare
several types of tests. quiz studen ts , provide up to three
"hints" per question- even oller g,aphic 'ewards for
younger chil dren , a ll at t he user's d iscretion. Perlec t for
parents , teachers, or anyone faced wi th learning a lot o f
material in the shortest possible time. Furnished with
blank data cassette .
Teacher requi,es a 16K level II TRS·80, Order No . 0065R
$9.95.
DOODLES AND DISPLAYS Il Wait unti l your ch ildren get
a hold at th is package :
• Doodle Pld- Draw pict ures and save t hem on
cassette tapes.
• Symmetrlcs-An elect ric ka le idoscope that change's
from biack to white and back again. It's almost hypnot ic!
• Drlwlng_ like Doodle Pad. bu t for the ser ious art is t.

Over 40 user commands!
• Rlndom P. lllm Oilplly - The computer does the

drawing , but those w it h itchy tingers can tamper.
• M.th Curvee-Bring those Geometr y lessons to li fe .

Si x dillerent geometrical c urves on the sc reen of you '
TRS·80,
I Rug Pallerne- Yes. It does design rug patterns and,
with a choice o f us er or compute' contro l, it can do a
whol e lot more.
For the te-ernre« TRS-ao, Order No. oo42R $7.95.

Level II



The Selection
With over 300 programs now available for business,
home, education, science, and just plain fun , you'll
be able to do more with your computer than you ever
dreamed possible - and we add more programs to our
line every day.

The Price
Compare for yourself. Instant
Software's high-volume sales
bring you more programs _
for your computing
dollar th an
any other
brand .

Display package shown above only available
when purchased through dealers.

The Content
It takes a talented team of computer professionals,
over 800 associate editors, and the best equipped
microlab in the world to weed through the mountain
of submitted software and bring you programming that
is always topical , up-to-date, and error free.

,.p
~", ", The Cassette

~~~ ~~o , Top-quality, premium-cased
,;it~ .;f7 >--cassettes provide easy loading
• ./ . and long life .

/ .• r---- '•• •
, ~. ~-,· - .• •L . . _ ··J

~.\nC.

'~:~':::"::::''::'::::"<,
The Service
Each and every program
is backed by our guarantee.

To receive our free catalog,
writ e: INSTA NT SOFTWARE, DEPT. ISF4, Peterborough, N.H. 03458

Ask for Instant Software at a computer store near you.
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Food for Thought
Someday, every child will benefit from computer-assisted instruction .

Why not give your child the head start he deserves?

r-r-' For the Apple' ----..,

Math Tutor I Math Tutor II

,--For the TRS-80'_' _

Teacher
The Math Tuto r I package is designed to hdp younger

chi ldren learn the oone<:pt< of mathemalics. It uses Ihe
technique of positi•• , immediate reinforamenl. When the
child enleu a rorrect answer. he or . he is rewarded with th e
opportunity to move a sp&,<" hip. ca." a magic ,pell, or rescue
a man from a most unfortunat e fate. 8 y u,ing lhis method of
positive ~inforcemenl, children will [urn to associat e math ·
ematics with pleasant ,:xperience,. a5 opposed to th e sta rk
reality of numbers that has driven so many pupil, to an early
dislike of math. The program also provides the o pportuni ty
[Of parents to indulge in a unique lea rning experience
with th eir children, while introducing them to lhe ",citing
world of microcomputing. Teachers can also use the pro
gram in a c1a,sroom setling to provide that extra incentive .
Math tutor I contains the following programs:

Math Tutor II is designed to oomplement th e Mat h Tutor
I package and introduces students to mo re advanced mathe
maucal principles. Again, it uses the techniqu e of positive
reinforcement by offering rewards for oor=1 an,we,,_a
principle long recognized as effo~etive in helping student>
develop healthy attitudes towards study. To keep pace wilh
individual pu pil' s development , all of the programs in thi'
pac kage may be used with an~ o ne of fou r levels of difficulty.
Package includes:

Ca r Jump
Make the car jump over Ihe buses. Every time your ,tu_

dent correctly calculates Ihe areas of various geometric
planes the number of buses in the line is increased by one.

ThiSpraclica l program allow' ~ou to input an ~ numbe r of
question, and answers from the fields of ,c icn<.~. la nguages,
h i't or ~_you name it. Using th is data , the compUler wi ll pre
pare se..era l types of t",Is , qUil ,t udertt ,_pro,iding up to
three hint ' per que"ion-e"cn oHcr !,raphic t:",ard, for
~o u nger child ren, ali at the user', discretion. Tr ~e or False
I."t, ma~ also be given .

Ind_ded with the Teacher pa"kage is a >epa rat~ ~ rogram ,

Teacher Data tram fcr. that allows ..veral tellS to be re.:ord
ed sequent ially on onc casscrlC . t herb~ pe,mitti ng Ih. ad 
min istration o f whole le,so ns witho ut the incorwcnienc. of
wading individual ca 'sette'.Teacher i' effecti"e, practica l,
casy to wee -perfect for teachers, parent ' , bus ine.,men or
anyone faced wilh lea rning a lot of material in the ' hortest
possible time. Furn ished wilh bla nk da ta ca.,sett. _
Order No. 0065/1 $9_95

Check our list of dealers on the next page for the store nearest you,

Students are given the opportunity to lead an attack on an Note: All programs in th is pac kage require Applesofl II
evil planet. Ever~ time a corr""t answer is given to a malh BASIC.
problem posed b~ the computer, he can move his ship c1o,er
10 his goal. Every wrong ao"" er gives the enemy an oppcr -
tunity to fire back.
Order N o. 007JA J7.95

As with all Instant Software programs, Math Tutor I & II and Teacher
are sold complete with detailed instructions that take even the novice,
step by step, from loading and running the program, through suggestions
for use and care of cassettes .

o Mast &< Cha'ge

o Money orde,

o AM EX

Order your lnslsnl Softwsre today!

o VISA

o Ch,,<:k

AddreS...~ _

State. ~Zlp _

Sign"d, Oale' _

City _

Card NQ, _

If your local Instant Software dealer
doesn't have the program you're look
ing for, order your software direct: Just
use the order blank provided below or
call TolI·Free 1·800·258·5473.
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Robot Dud

~uh Atlad.

Each lime a student correctly answers a question involv ,
ing volumes of geometric solids, he's allowed one shot at Ihe
computer " robo t." For every incorrect an>wer, his shield
power drops, and the enemy robot is given the opportunity to
shoot bac k,

Student' gel to practice using p."""ntages as they
maneuver their sub into th e harbor. A correct an>wer lets
Ihem fire Ihei r torpedoes at Ihe enemy neet .
Order No. 0098A $7.95

ntSoftware"Inc
Peterborough, N.H. 03458

DEALER INQUIRIES INVITED

I
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Hanging
.\ variation of Ihe traditional game of Hangman. In

Hanging , studenls muM ' pare the graphic characler 'S " life"
by co rrect ly answering Ihe que,tion> pmed by the computer .

Whol... SPllIl't'

The student i, cast as a magician compeling again>t
another magician thai's controlled by the computer. He mu,t
answer Ihe questions aboUI fractions correct l ~ in order to
caS! magic clouds, fireball s, and other spell, at hi' rival.

No te : th e Ha nging and Spellbinder programs require Ap
ple,oft II BASIC. The Who le Space program can run in in
teger BASIC.



joel Eschmann K9MLD
132 Ohio 5,,",
Racint' WI 53405

More Power to You
- 12-V supply has current limiting, overvoltage

protectio n, the works

I f you have a solid-state
rig you wish to power,
check the ma nufactu rer 's
specif icat ions fo r current
consumption, Cho o se a
t ra nsfo rmer which will han
dle that lo ad current with a
vo ltage level sufficient
enough to maintain the un
regu lated supply require
ments we di scussed earlier.

to 18.5 V dc under a ma x
imum load . Wh at we are
ask ing the regu la to r to do
is to maintai n regu lat io n at
13.5 V dc with a difference
voltage of 4 to 5 V dc (13.5
V dc regula ted + 5 V de =
18.5 V de unregu lated).
Keep in mind that this is
the m inimum vo l t a ge
needed to mainta in regula
tion. If you choose a tran s
former tha t yie lds a higher
vo lt a ge difference (reg
ulated to unregulated). the
product o f thi s difference
vol tage and load current,
in power (heat), must be
di ssipa ted in the regulator,
which we will d iscuss later."

•

r r

•
cr

Fig. 1.

~U~~ ",AvE e~I[)<lE ~ 'U E ~E O

]

ad just it to fit you r needs .
Most of the pa rts used are
av aila ble from your junk
box or local pa rts sto re.
The ha rdest item to locate
at a reaso nable cos t is a
transforme r. The volt age
requirements fo r a good
13.5-V dc supply are a min i
mum of 36 V ec, center
tapped, or a single 18.v ac
winding (see Fig. 1). For a
13.5-V dc regu lator to per
form, we have an upper
vo ltage-sag limita tio n of 18

sign that provides over
current a nd overvoltage
p rotectio n. Good co mpo
nen ts and design consid
e ra t ions are important if
you are to have a rel iable
powe r unit .

The design which I will
describe will al low you to

W ith all of the so lid
sta te tr a nsmitters,

receivers, and transce ivers
o n the marke t, power sup
plies to provide the proper
vo ltage and c urre nt a re
some ti mes com plicated,
There has been a need for a
simp le power supply de-

Top view of completed supply.
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form er th at will o n ly
deliver 18.5 vo lts unreg
ulated at 20 Amps. The d if
ference between 13.5 vo lts
regulated and the unreg
ulated 18.5 volts is 5 volts.
So, a 5-vo lt difference X
20 Amps = 100 Watts,
whi ch is a big difference!
Using two pass transistors,
we can dissipate 50 Watts
in each device . With 50
Watts of heat to get rid of,
you must use a good heat
sink to pass this power into
t he a ir effectively , We
must keep the junction
temperature of the tran
sistor below its maximum
r ating to ke ep fr om
de stroying the device. In
thi s 20-Amp des ign, J used
a 12D-CFM muffin fan and
two heat sinks that would
handle 80 Watts using
natural convec t io n. By us
ing forced a ir instead of
natural co nvect ion, J could
mount the heat sinks in any
position. For natural co n
vect io n, pos it io n the heat

Fig. 3.

Fig. 4.
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job. O ne 20-Amp device
wo uld do it, but for a hea t
dissipation safe ty factor, I
used two.

l et's sto p for a moment
now and talk about the
difference vo ltage I men
t ioned earlier . If we ha ve
a n unregulated dc supply
voltage of 25 V dc and a
regulated output of 13.5 Y
de. the difference voltage
will be 11 .5 volts. The prod
uct of the difference vo ltage
and the load current will be
the power d issipated , in
Watts, by the pass transistor.
For example. 11 .5 vo lts X 2
Amps (load current) = 23
Watts of heat in the tran
sisto r. See Fig. 4.

My su pply circuit re
quirement was 20 Amps.
Now, 20Amps X 11 .5 volts
is 230 Watts! That is a lot of
power ! The transformer is
going to help in t his dissi
pation , th ough . Fortu 
nately, the unregul ated
vo ltage will sag, and we
have se lecte d a tran s-

I~ ~voc

There are man y manu
fac tu re rs of thi s device
w ho use pref ixes o the r
th an MC, but 7812 is the
device num ber . 78 is the
des ign se ries and 12 is the
regul ated out put vo ltage.
Yo u a re abo ut to ask a
q ue stion ! If I wan t 13.5 Y
de. wha t a m I doing with a
12-Y dc fixed regul ator? It
is very simple. To increase
the vo ltage of the regu
la tor, we add o ne diode in
se ries wi th the ground le ad
fo r eve ry .6-V dc inc rease
des ired . See Fig. 3. These
regul ators va ry slig htly in
re ga rd to their ac t ua l
regulated o utput vo ltage,
but th e add it iona l diodes
w il l a llow us to se lec t the
act ua l voltage needed.

Jn Figs. 2 a nd 3, I ha ve
used a .1-J-I F ca pacito r. This
capac itor is needed to sta
b ilize the regul ator from
gro und loo ps. Attach thi s
ca paci to r as close to the
reg ulator c hip as possibl e .

As I mentioned ea rlie r,
t his 3-lead reg ulator is
capa b le o f "l -Amp max
imum out put current. To
ach ieve a higher curre nt
ca pab ility, we add a pass
t rans isto r. This device will
give the cu rrent gain need
e d in the design. The pass
t ransistor, o r tra nsistors,
must handle the tota l o ut
put cu rre nt o f the supply.
For this 20-Amp su pply, I
se lected two 15-Amp PNP
power trans istors to do the

- voc
U~ R[~ULATEO

Se lect a d iode assembly
which will handle the ldc
o ut pu t. My requirem e nt
was a maximu m of 20
Amps to power a repeater
and am plifier. My d iode
a sse mb ly will t he refo re
have to handle 20 Amps,
Each d iode used wi ll ha ve
a vo ltage d rop of approx
imately 1 vo lt ac ross it,
and , at 20 Amps, P = I X
E, or 20 Amps X 1 volt =
20 Watts. Heat-sink these
devices we ll to d issipate
this energy.

The fi lte r ca pac ito r may
be gauged by a simple rule
of thumb. Fo r every Amp
Itdcl de live red , a minimum
of 3000 ~F of ca pac itance
is requ ired. Yo u can have
ri pp le in yo ur supp ly and
never notice it a t the o ut
pu t of the regula tor as long
as the maxim um ripple
co mpo ne nt ne ver d ro ps
be low the minimu m unreg
ulated vo ltage of 18 to 18.5
V de. This capac ito r va lue
is arrived at ma the matica l
ly, but, for simplic ity, le t's
st ick to the rule of thumb.

Now let's get to work on
the heart of the supply. The
key pa rt of ou r regul ated
supply is a simple 3-lead
po siti ve re g u lato r, an
MC7812 th at you can get at
Rad io Shac k. This device
will ha nd le a maximum of
1 Amp alone, a nd has de
signed-in curre nt limiting
a nd sho rt-ci rcu it pro tec
t io n. See Fig. 2.

Fig. 5. Fig. 6. Curren t limiter.
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is needed be twee n the base
a nd e mitter of Q3. This
voltage provides bias cu r
re nt whic h per mi ts co llec
tor current to flow wh ich,
in turn, energizes CR1 . CR1
must ha ndl e the total c ur
rent of t he supply even if it
mea ns pa rallel ing c o n
tacts . To se lect resistor IR,
use .6 V/20 A = .0 3 Ohms.
This " resisto r" turned out
to be a co il of 14-gauge
nichrome wire. By ad just
ing the 1DO-Ohm pot, we
may now select a sli ght ly
higher current limit. If your
supp ly is sma lle r. use .6
Vlyour current = IR. For
example . .6 VIS A = .12
Ohms. Th is resistor w ill
drop some voltage , so rate
the power ca re fu lly : P = .6
X 5 = 3 Watts, and re
member the vo ltage drop.
This .6 vo lts may not seem
like much. but the mini
mum unregu lated voltage
is18Vdc.

The last contro l circu it
to design is ca ll ed a " c row
ba r" circuit. Its inte nt is to
protect your gea r from
ove rvol t age due to a
regu la tor fai lure. See Fig. 7.
In th is circuit, we will se lect
a n ove rvoltage of approxi
mate ly 15 vo lts. This is
done by adjusti ng cont ro l
R1 un til the lam p just lights,
and then backing the con
trol off slightly until the
tamp does not light. Re
me mbe r. to turn off the
lam p you must reset the
SCR by momentarily di scon
nec ting the lamp or turning
off the supply. After this
calibration, remove the lamp
and connect the a node of
the SCR di rectly to the out
put of the supply. If, during
use, an overvoltage cond i
tion occurs. the SCR will
conduct, the output will be
short-circuited. and the cur
rent-limit circuit will turn
off the supply.

In Fig. 8, you ca n now ex
amine the whole ci rcu it a s
I am using it in my 2Q.Amp
supply. You may tailor
you r supply to the level of
you r needs with the infor
mation we ha ve di s
c ussed . •

c urrent areas . Also, kee p
the two wi re leads to the
emitte rs of the pass tran
sisto rs equal in length to
a llow ba la nced emitter
cu rrent.

We have discussed the
regul a tor; now let's ex
a mine a c urrent limiter.
See Fig. 6 . This c u rre n t
limiter operates instanta
neo usly a nd it will only
reset after the power is
turned off and the supply
bleeds down, or a reset
push-button , normally
closed. is added a t point X.
( 2 should be sized to allow
a delayed dropout, so relay
( R1 does not buzz when it
rea ches the c urre n t limit.
Resistor " IR" is se lected so
that the current-limit relay
will t rip at 20 Amps and
higher, depending on the
setting of the 1DO-Ohm pot.
To operate, a .6-V d c d rop

In the area of wiring, the
only point of note is to use
t he proper size wi re to han
dle the c urre nt in the high-

the 6.8-0hm. Y2-Watt re sis
tor w hich is used to estab
lish the bias of t he reg
ula tor and pass tra ns istors.
Using collec tor feedback
with this regu lator c hip
proves to be very effect ive
and sta ble . The supply will
even be free of rf instabil i
ty unless the regulator c hip
is involved in a concen
trated rf field .

.,.
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Fig. 7. Cro wbar circuit.

J

Fig. 8. Complete power supp ly schema tic diagram.

Bottom view of completed supply.

sink fins in a vertical direc
t ion .

Hea t-sin k considerat ions
should be given to the 7812
regu lato r, al so . At 20
Amps . and a maximum
beta per transistor o f ap
proximately 50, we will
have to handle a co mbined
base c urre n t of 400 mA o
The d ifference voltage of 5
volts will require a power
dissipat ion of .4 Amps x 5
vo lts = 2 Watts.

Fig. 5 illustrate s the com
plete regulator, including
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Frank Bates AA6C
2OS/-M Bering Drive
San Jose CA 9513/

Hit the Panic Button!
- a kill-switch system protects

you and your shack

Fig. 1. Schematic for the kill-swi tch sys tem. Only the hot
wire may be interrup ted- the neutral and earth wires must
not be broken. Check with local au thorities to verify respec
tive wire colors in your locality.

are readily ava ilab le at low
cost. You a lso can use 12 V
ac, whi ch is a sta nda rd and
readily available, but the
Curre nt draw by the con
tactor coil will be about
twice as mu ch and it wil l
tend to get warm . What
ever yo u use, the contac tor
sho uld be ra ted fo r con
tinuous duty, both in the
co il a nd in the contacts.

The kill switc hes a re
normally-closed pu sh-but
ton switc hes, a nd they
sho u ld be located so they
are easy to get to and easy
to operate . I prefer indu s
trial-grade actuators with
b ig red pu sh-buttons (3" or
so in diameter) so they ca n
be hit eas ily with an entire
hand -literall y, " pa n ic
buttons." On my own ser
vice benches, kill switc hes
are located so they al so
can be hit eas ily just by
moving a knee. If you use
more than one kill switc h,
they're just wired in se ries ,
as shown in Fig. 1. Indus
tri al -gr ade switc hes are
highly recommended be
ca use what is most im
portant is reli ability. It
would be mortif ying, to say
the le ast , to smas h one in
panic and then discover it
didn 't work because you
broke it!

The re set switc h is a

a contactor (relay) in series
with the main power line,
one or more kill switc hes,
and a reset switc h. This last
is nice if you ever wish to
restore power once it has
been killed. The c ircu it
also shows a transformer,
the purpose of which will
be explained shortly .

The contactor is the
he art of the syste m. It
sho uld have high-current
capacity co ntacts at least
eq ua l to the trip point of
the circuit breaker feeding
the shack, and preferably
twice that. The reason is
that the co ntacts will carry
all the cu rrent your shack
is using, and if it is
necessary to kill power at a
time of high-current draw,
yo u will want the co ntact
to open cleanly without
arcing. Good reliable co n
ta ctors (UL listed) are avail
able from your friendly lo
ca l electrical distributor.

The contactor should
have a low-voltage coil;
24 V a c is a read ily 
available standa rd. This is
so you won 't have any un
necessary high voltage run
ning around the shac k to
the kill sw itc hes. Th e
tran sformer se c o nd a ry
voltage sho uld match the
c o nt ac to r co il voltage ;
24~volt bell transformers

TO SH ACK
cuner s

the power yourself . Aside
from th ese sit uations, there
are times when it is merely
co nve nient to know that a ll
your shack power is off .

A properlv-engineered
kill-switch system thus has
a number of advantages,
and if you have not yet in
sta lled thi s basic safety!
conve nie nce feature, you
might consider it. In most
cases it is a simple thing to
do, it is economical , and
whether or not you ever
plan on using it, just getting
it in place is guaranteed
to give you a good feeling.
At the very least, your
station will have a new
touch of c lass.

The basic c ircu it for a
kill switc h is shown in Fig.
1. It consists of three parts:

RESET
I NORMALLV OPENI

---~----------~r- ENCLOS UR E ,,c- ,
eeoc , , ,
(MOfl , ,

• ,, ,,
II II

,,
"" 1I0V

,
,,"'T[ , ,
' .'UTUL' , ,, ,, ,
GRH M , ,
IEU'M' , ,, ,

'----- ------ _____ .J

" ' LL SW ITCHES
I NORMALLV CLOSED)

ro
CIRCU IT
URHHR

W hat would you do if
you were operating

away and noti ced a wisp of
smoke coming out of yo ur
new linear amplifier? Or if
you were working on so me
gear and felt a whole lot of
electrons running between
yo ur fingertip s and yo ur
toes? Or if you were going
on vacat io n and wanted to
make su re your sta t io n
wouldn ' t be operated in
your absence?

You 'd want to kill the
power (I hoper). and in at
least the first two cases,
you 'd want it off fa st . And
it might be even nicer if
this co uld be done easily
by somebody el se , suc h as
one of the kids -or eve n
the dog - if you got into
trouble and co uld n' t kill
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A Powerful Plus For Your TR-2200A
- improved supply/charger is a first- rate add ition

Two versions available.

I am su re o ther hams
who monitor 2 meters ex-

. . -
. - : ..

• - I-- -- -

Photo A.

.e.: /97'1

Ci rcuit Operat ion
The transformer, T'l . in

conjunct ion with 0 1-4 and
Cl -2. provides a raw de
source of a pproximate ly17
volts . C1 a nd C2 have a
tota l capacitance of 1&,000
uF to assure minimal rippl e
and droop in the 17 volts
when la rge amounts of cur
rent a re being drawn from
IC1. Remember that the
TR-2200A draws about .7 of
an Amp during transmit in
the high powe r mode. The
raw 17-volt source is used
to power both the IC
regu lator and the charge
circuit . IC1 provide s a
stable 12-V supply, and
diode 05 acts as a booster
to give a total regulated
output of 12 .6 V. C3 and ( 4
are high-frequency bypass
ca pacito rs a nd are neces
sa ry to ensu re sta bility in

TR-2200A is switched on or
off. Three LE D indicators
cons t a ntly mo nit or the
regulated de output and
th e c h a rg ing ci rc uit.
lE 0 l3 glows when the bat
terie s are up to the voltage
set by R4, indicating that
cha rging has been com
pleted.

d e ve lo ped t he ci rc u it
shown in Fig. 1. It consis ts
of a regula ted 12.&-V-dc
source rated at 1 Ampere, a
ba t te ry-c ha rging source,
and a n a utomatic cha rge r
shutoff circu it . The 12.6-V
supply is used to con
tinuously power the TR
2200A for receive and
transmi t. During operat ion
on the 12 ,6-V supply, the
b atterie s a lso c a n b e
simultaneously charged by
the flick of a switch (SW3).
The charger source pro
vides a c urre nt of roughly
45 rnA (.1e) into a nominal
battery voltage of 13 volts,
wh ich is the same curre nt
provided by the Kenwood
c harging un it. As an addi
t ional feature to avoid that
nagging menta l ques tion ,
"Are my batteries c ha rged
yet?" , I added a vol tage
sensi ng ci rcuit that auto
ma ticall y termi nate s the
battery cha rging when the
battery vo lta ge reaches a
predetermined level. The
c ha rging shutdown vo ltage
is adj ustab le and set by the
trimpot, R4 . Battery c ha rg
ing and automatic cha rg
ing shutdown ca n be used
regard less of whe ther the

tensivelv have run into this
sa me problem of running
down the batte ries o n
receive, with no powe r to
spare for a needed trans
mission . The c ha rging cy
cle nat urally takes about
16 hou rs, whic h uses up 6
hours of dayti me act ivity
as we ll as 6 hours at night.
The ne t re sult is at most 8
da ily hours of o pe ratio n,
provided the ba tteries stay
charged that long.

The Solution
To help myse lf out of

this frustrati ng situa tion. I
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Ah er using my new
Kenwood TR-2200A

for a few days. J d iscove red
that its standard battery
power a nd charging setup
was ra the r inconve nie nt
for a heavy usage cycle . It
was not possib le to liste n
o r transmit whil e charg ing
the batteries. and I found
th at , in va ri ab ly, the bat
teries were a lways ne a r
complete d isch arge when
eve r I had an importa nt use
for the transceiver.



normally-open push-button
switch, but can be any
other type of switch as
well. It needn't be especial
ly reliable o r easy to get to,
but it should not be lo
cated far from the ccotac
tor because it will have
high voltage (110 V ac) on
it. like the kill switches,
the reset switch need have
no great cu rrent-carrying
capac ity.

The contactor should be
mounted in an enclosure,
Ul-approved, of course,
near where the power line
first enters the shack. The
transformer and reset
switc h can be mounted
nea r the enclosure, or on it,
using knockouts, depend
ing on the enclosure you
get. The whole thing can be
placed inside a locked box,
if desi red , to prevent un
authorized access to the
reset button. The 24-volt
line (or whatever low
voltage line you have
selected) just runs out of

the box/enclosu re . Very
simple.

When wiring up the can
tactor, a few safety pre
cautions are in order. Fi rst,
make sure power is off at
the circuit breake r, and
verify that it is off by
means of a porta ble lamp
or c ircu it-tester inside the
shack at the point yo u plan
to cu t into the power line.
Secondly, make sure you
inse rt the contacts into the
hot side of the power line,
not the cold or " neutral"
side. In most localities, the
black wire is the hot and
the white wire is the neu
tral. You never, ever, want
to put a switch or any other
kind of interruption into
the neutral.

If you find a green wire
a lso, do n't cut it! It is the
earth wire, and if it gets
broken, you may have a ll
kinds of problems in a ll
sorts of places where you
don't want them when you
don't want them. (You may

even find you r t rusty
solderi ng iron is frying you
as well as the solder, fo r in
stance. Not much fun .) If
you have any doubts about
the color coding, c heck
with you r local power com
pany or a loca l e lectrical
cont ractor. Note: In some
communities it may be re
quired that a licensed e lec
tricia n actua lly mak e the
connect ion for you and/or
that the resu lt be inspected
by the loca l building in
spector.

Once the contactor is
wired up, just run the low
voltage line through the
kill switches a nd you're in
business . Now, a nd only
now, you can turn shack
power back on at the cir
cu it breake r. The shack will
still be de ad, however, be
cause the contactor co n
tacts a re open and thus
there can be no voltage on
the coil to energize it.
Pressing the reset button
applies 110 volts to the

transformer, which sup
plies the low voltage to the
contactor coil (through the
kill switches), energizing
the contactor and closing
the contacts . The contac
tor will remain energized
when the reset button is
released beca use the t rans
fo rmer- like all the othe r
equipment in the shack- is
now getting its prima ry
power through the con
tacts .

And there you are! With
luck, you 've got a nice new
convenience for the shack.
With somewhat less luck,
you've got a simple system
that'll keep you from hav
ing no luck at all. Just one
fi na l point: Teach the fami
ly how to kill power if they
ever need to. If you ever
need ass istance, smashing
one of the prominent red
buttons should be the fi rst
thing they do, and such a
time is defi nitely not the
time to explain the system
to them.•

The LE DER
In the orthwest!
ATLAS. ICOM • KENWOOD. YAESU

Kenwood 7600
2m FM Transceiver

Kenwood 7625
2m FM Transceiver

Yaesu FT101Z0ABC
COMMUNICATIONS ~ ...

17550 15th Ave. N.E. • Seattle WA 98155 . (206) 364-8300

ICOM-I C280

Other locations: (Wal k-in customers only) • Bellevue-1 2001 N.E. 12th. Everelt-4610 Evergreen Way. Open Mon. thru Sat.
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the 7812 regulator. Fuse F2
a nd zener 06 act as a
crowba r circu it to open up
the dc source to the TR
2200A, should the voltage
ri se above 15 V. This co uld
happen , for example, if IC1
shorted and provided 17
volts to its o ut put terminal.
F2 a nd 06 protect the TR
2200A fro m exceed ing its
maximum input voltage of
15.6 V, since 06 will draw
enough current to blow F2
at e levated vo ltages. At a
normal o ut put level of 12.6
volts, 06 doe s not co nduct
enough cu rrent to af fect
the c ircuit .

Th e battery-charg ing
current is provided by R2 in
se ries with the 17-volt
so u rce . When SW 3 is
switc hed o n, curre nt fl ows
th rough R2, SW3. and the
normally-closed contacts
of K1 to the ba ttery in the
TR-2200A. No te that the
battery pack is di scon
nected from the rest of the
TR-2200A ci rcuits when the
power ca ble is plugged in
to the back of the trans
ce ive r. This allows simul ta
neous bu t inde pendent
ope rat io n of the rig and
cha rgi ng of the batteries.

The automatic charging
shutdown is provided by
the d ifferent ial amplif ier
[Q1, Q 2, Q3) and the relay,
K1 . If swi tc h SW3 is
tu rned o n when the nicad
ba ttery voltage is less than
the voltage set at the base
of Q 2, then Q3 and K1 are
he ld off and the co ntacts
of K1 remain closed. W hen
the battery vo lt age rises
d uri ng charging to within
about 10 mV of the " set
point" voltage at Q 2, Q 3
wi ll cond uc t e nough to
turn on K1 and open the
cha rging c ircu it. The shut
down has a positive latch
since o pening the contacts
of K1 causes the vo ltage at
the base of Q1 to be pu lled
up to 17 volts by R2, wh ich
guarantees that K1 will re
main e nergized. While K1
is b eing dri ven , indi 
cato r L3 will glow, show
ing that the battery c ha rge
cycle is complete. R5, R4,

07, and C5 form a refer
ence set-po int voltage for
the differential amplifier.
R8 is a protection resi stor
to preve nt high cu rre nt
burnout of the batterie s
shou ld Q1 and Q2 deve lop
shorts . 08 prevents l2 from
glowing when SW3 is in the
off position. Without 06,
l2 ca n glow due to
breakdown curre nt flowi ng
in t he re ver se b iase d
base-emitte r ju nc tion o f
Q1.

Switch SW2 defeats the
automatic c harge circuit
by sho rt ing the contacts of
K1 . Note that in thi s
manual cha rge mode, in
di c a t o r l 3 s t il l gl ow s
whenever charging is com
pl ete and the battery
voltage is up to the set
po int level. SW2 also ha s
another important prac
tical function . When the
TR-2200A is used for trans
mitting. the auto shutdown
circu it tends to get falsely
triggered when the battery
is close to the final se t
point voltage. This is due
mostly to the sagging of
the 17-volt supply during
transmit , whi ch c hange s
the voltage at the base of
Q2. Although I managed to

Photo B.

eliminate this problem
electronically, the addi 
tional transistors, etc., that
were required co uld not
compe te with the sim
pli city or the cost o f the
single toggle switch, SW2.
In addition, the manual
mode se e me d to be a
worthwhile feature for cer
tain c ha rging situations.

Construction Details
I u sed a f ree-fo rm

chassis- less tec hnique to
buil d up t he d c sup
ply/charger ci rcuit. Th is
was mostly due to a lack of
a c hass is in my junk box,
but it was a lso due to an
unw illingne ss to corn
plicate a simple pro je ct
with a lot of sheet metal
work. The ci rcuit will work
with jus t about a ny con
struction technique, so you
can use epoxy PC boards
and painted cab ine ts if
that makes you feel more
comforta b le.

The re are a few co n
st ructio n items that de
se rve spec ia l a tt e ntio n.
The regulator package will
dissipate about 3.5 Watts
under full transmit load
a nd thu s ne ed s to be
mounted o n a heat sink.

The thermal resistance of
the heat sink sho uld be less
tha n 20° C/Wa tt. I used a
s m a ll piece of s c ra p
a luminum (2" x 3") bent
into an l sha pe. which runs
fairly cool under all co nd i
tions . The bu il de r can ex
periment with a ny hea t
s ink material s he has ava il
able to keep the regul ator
temperature down.

It shou ld be no ted that
the mounting tab of the
7812 regu lator is not at
ground potent ial and will
have to be insu lated if a
metal c hass is is used. Al so.
bypass capacitors C3 and
( 4 sho uld be mounted very
cl ose to the 7812 .

Photo A shows a p icture
of the completed supply
unit with the TR-2200A.
The power transformer pro
vi des a mounting base for
all compo ne nts, includin g
a Plexiglas" panel for the
togg le switches and LE Os.
Nea rly all of the ci rcuit
was built up on two ter
mina l strips which were
epoxied a long with the heat
s ink a nd fu se hold er
to t he top o f the trans
fo rmer case . Cable tie s
were used to mo unt the
8.000-u F e lec t rolytics to
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down when the individual
c e ll voltage in the
TR·2200A battery pack is
1.40 volts (there a re 10
b atterie s in t he pack).
Accordi ng to the GE Hand
book, I the ce ll voltage will
increase above 1.40 volts
at the beginning of an
overcharge co nd itio n. and
the t-t.c-vcn se tting I have
suggested above is based
on t his informat ion. An
a lte rnate way to adjus t R4
is to allow discha rged bat
teries to cha rge for 16
hours and then to adjust R4
until the cha rge complete
lamp just co mes on. Some
experimentation may be
necessa ry to get the best
vol tage t hres ho ld fo r you r
fig.
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Parts List

About the Paris

The parts to build th is
unit a re fai rly no nc ritica l
and should be ava ilab le at

the back of the trans 
former . Hardware that
mated with the mounting
studs of the transformer
was used to support the
Plexi g las swi tch pane l. The
components in the dif 
ferential amplifier were
"space wired" to simplify
co nst ruc t ion.

"n
°ICl
Ql , Q2
03
"01 , D2. 03, 04
"05
06
07
D8
"C1, C2
0C3, C4
C5
Rl
'R2
R3
R'
R5
R6
R7
R8
Kl.,
' 2
°SW1
SW2
"SW3
L1.l2. L3

a low cost from your neigh
borhood surplus dealer. I
managed to bu ild up my
supply from junk box com
ponents.

There are three par ts
items that deserve disc us
sion . Relay K1 must be
o perable at a coil voltage
between 5 and 12 volts and
a cu rrent of <10 rnA. This is
due to the 17-volt supply
used and the current ava il
able from Q3. My rel ay was
a reed type and had a coil

Filament transformer 12.6 Vac @ 3 Amps
7812 fixed voltage regulator: 12 Volts
2N3904 NPN transistor
2N3906 PNP transistor
Silicon diode 100 piv @1 Amp
1N914
Zener diode t s-vott . 400 mW
Zener diode 12·volt, 400 mW
lN914
8000 uF, 20 V
1 uF tantalum 35 V
16uF,20V
2.2k If. W 5%
82 Y: W 5%
3.0k v~ W 5%
500-0hm trimpot
510 'I. W 5%
560 'I. W 5%
6.8k % W5%
1.0k V. W5%
Relay, SPOT, dc coil 5- to 12-volt @ 5 rnA
Fuse 1 Amp delay type
Fuse 1 Amp
SPST toggle switc h
SPST toggle switch
OPST toggle switch
LED lamps, choose your own colors

re si s t an c e of 3k . The
bui lder sho uld be able to
fi nd a surpl us re lay that will
do t he job. Re me mbe r,
howeve r, t ha t no rmal ly
c losed co ntacts are used in
the c ircuit, so an SPST type
will not work.

The tra nsformer second
a ries shou ld be rated at
mo re than 1 Ampere to
ens ure low IR drops in the
windings. The tota l d rop in
ac voltage w it h a 1 Amp
lo ad o n t he second a ry
shou ld be less than .5 V
below the nomi nal to
assure a stable 17-volt sup
ply . A surp lus filament
t ra nsforme r ra te d at 3
Amps should be adequate,
b ut ex pe rime ntatio n here
by th e builde r is def inite ly
encou raged .

The va lues of (1 and (2
are fa irly a rbitrary and ca n
be changed by a fa ctor of
two with little perfor
mance change. If you buy
these ite ms, try to get all
the capacitance in one unit
to simp lify construc tion.

Adjustmenls
R4 is the only adjust

ment in the supply. To ad
just it. put an accurate
( h ig h· im pe d a n ce-tvpe )
vo ltmeter from t he base of
Q2 t o grou nd . Set t he
voltage fo r 14.0 volts so
that the charger will shut

A low-Cost Alternative
If you are interested in

building this d c s u p
ply/charge r b ut do not
want o r cannot afford all
of its features, a st ri pped
down vers ion is easil y
derived from the comple te
unit. Just eliminate all
co mpo nents except those
with an ° on the parts list.
This basic unit will still pro
v ide a dc supply and
simu lta neous charging, but
does not incorporate any
sa fe t y or convenience
features.

Regardless of which ver
sion you decide to build, I
am sure you will find th is
supp ly to be a va luable ac
cesso ry to you r TR·2200A.
For those of you with other
kinds of batterv-opereted
rigs, I am sure they co uld
be configured like the TR
2200A to make use o f this
circuit.

As far as I have been
ab le to lea rn, a supply of
th is type is not now com
mercia lly available, and I
would enjoy working with
any enterpri sing group that
would like to manufacture
the unit. .

Relerence
1. Joseph Grant. editor, Nlckel
Cadmium Bartery Application s
Engineering Handbooll , Gener
al Electric Co., 1975. page 4·38.
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Build a Wide-Range Rf
Resistance Bridge

- with a multitude of uses

Putting theory into practice.

Wi{/iom Vissers K4KJ
1245 S. Orlando Ave.
Cocoa Beach FL 32931

Excellent articles on rf
resistance bridges have

appeared in various publi
cations, particularly one
by Jerry Sevick in the Nov..
1975. issue of QST. How
ever , my own analysis
showed that a wide-range
bridge would have many
applicat ions rather than
the few for a bridge de
signed to measure a small
range of resistance for a
speci fic purpose.

The bridge I designed is
simple, and easy to build.
use . and calibrate . Its
direct reading feature
eliminates the need for an
auxiliary chart or graph
that ca n easily get lost or
damaged. The versatility of
the bridge makes it a
worthwhile addition to any
amateur s t a t io n. The

100

basic theory presented wil l
outline how wide range is
easi ly obta ined, and the
deta iled description of its
different uses w il l prove its
value.

The Basic Bridge
Fig. 1 shows the wide

range bridge principle ex
plained by a simple numer
ical example. The two legs
of the bridge, RA and RB,
are made up of a single
variable 100-0hm two
Watt linear potentiometer.
RC is a half-Watt S(}.Qhm
carbon resistance. RX sym
bolizes the unknown resis
tance we wish to measure.
E is a voltage source, and I
is the meter I will measure
our null with when the
bridge is in balance.

Without going into a lot
of bridge theory and proofs
that can be found in any
textbook, all we need to
know is the basic bridge
equation for a balanced
condition, which is: RxJRB
= SO/RA. Solving for RX,

we find that RX 
(RBXSO)jRA. Now, as I've
al ready sa id that RA and
RB a re nothing more t han a
100-0h m pote ntio me te r,
le t us set the pote n
tiometer near one end of
its travel so that RA is
equal to ten O hms. Then
RB will be equal to 100
10, or 90 Ohms.

Now, if we set the poten
tiometer near the end of its
travel so that RA is equal to
90 Ohms, we find that RB
will be equal to 10 Ohms.
And , solving for RX, we
now find that RX
(50Xl0V90 = 5.56 Ohms.
These calculations show
that a wide-range bridge
design can be achieved
quite easily.

I know that already
some of you will be saying,
"Why don 't you run the
potentiometer to zero for
both calculations just
shown and come up with a
bridge with a range of from
zero to inf inity?" That is a

ve ry good thought, bu t we
do run into some practical
limita t ions. We wou ld fi nd
that o ur b ridge sensitivi ty
would have d ropped to
ze ro, for o ne thi ng. And
second ly, as the re is no
suc h thing as zero resis
tance when the poten
tiometer is at the end of its
trave l, ou r actual bridge
range is somewhat less
than zero to infinity. But
with a small transistor
amplifier we can easily in
crease the basic bridge sen
sitivity. And this increased
sensitivity also allows our
exciting voltage to be any
thi ng from an ordinary rf
signal generator, to a grid
dip meter, to a simple low
powe red variable-fre
quency oscillator. If a grid
dip meter is used, a single
turn coupling coil attached
to the bridge input jack will
provide plenty of excita
tion voltage. In my own
case, I use a Heathkit'"
Model LG-1 signal genera
tor with a maximum output
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set t he sensit ivity control
to m in im u m sensi t iv ity
(m ax imum re s ist an c e ).
Turn the power switc h to
the "on" positio n. Now ad
just the bal an ce co nt ro l
un til t he meter reads ze ro.
App ly an rf vo ltage from
the signa l generato r to 11 ,
the input jack. The signal
gene ra tor frequency I used
wa s 3.75 MHz, al tho ugh
the freq uency is no t impor
ta nt since the basic bridge
is not freque ncy-se nsitive .
The me ter will read some
current. Adjust the 100
O hm bridge po te nt io meter
unti l a null is obta ined .
Now the se nsit ivi ty co ntro l
can be increased to max
imum se nsitivi ty , and the
out put o f the signal gener
a to r can be incre ased as
des ired . The bridge poten
tiometer is now rotated un
t il the best nu ll is o btained.
The d ia l scale can now be
ma rked for t he ca librat ion
resistance va lue . As many
c a li b ra ti on p o in t s as
d esired can be o bta ined in
this way. The zero resis
tance point can be ob
tai ned by shorting the bind-

Fig. 1. Basic wide-range
bridge.
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ca lib ra t io n s heet il
lustrating the me thod just
desc r ibed . The oreti c a l
va lue s were show n. a s
every individ ual ca ltbra
non wi ll vary somewhat
d epend ing up on t h e
linearity of the 10Q-0hm
potentiometer and the ac
tual va lues of the res is
tance of the potent iom eter
at the e nds of its travel.

I had mentioned earlier
that t his resistance wi ll no t
be ze ro. and its actu a l
va lue does affe ct th e
c a lib ra t io n poin t s o b
tained. However, I did find
th at in my case there was
close agreement betwee n
t heo ret ica l and a ctu a l
va lues within the range of
10 to 400 Ohms. In any
eve nt, the actu al va lues
o b ta ined d ur ing ca lib ra
tio n will a llow you to re ad
well beyond the va lues jus t
mentio ned . Naturall y, reo
producible accuracy will
no t be as great a t t he ex
treme ends as at t he middle
o f the resistance ra nge . As
in a ll ins tr uments, the
ca lib ratio n is o nly as good
as the sta nd a rds used .

Th e c a lib ra t io n s ta n
d ards used were ordi nar y
5 % to lerance sma ll fixed
ca r bo n re si st or s . Th e
c a lib ra t io n technique is
ve ry simple . Connec t the
c a l ib ra ti o n re s is t an c e
se lec ted ac ross bind ing
posts A and B. Set the
ba lance co ntro l to a bout
the midway position. and

Fig. 2. Wide-range rf b ridge.
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able 10k potentiome te r R2
used fo r ba la nci ng the
meter cu rre nt to zero dur
ing the initial null was a n
ava ilable 2-Watt poten
tiometer. alt hough a sma ll
t rimpot ca n be used if
desi red . R3 is a 2-Watt
po tentiomete r-ty pe va r i
able resistance used as a
sens it iv ity c o n t ro l that
limits the current through
the SQ-uA microammeter
when setti ng for initial nu ll.
Switc h 51 turns the tran
s istor a mplifier " o n" o r
"o ff" . Switc h 52 a llows the
trans istor amplifie r to be
used fo r o t he r pu rposes. as
will be de scribed later on.
The e ntire bridge is se lf
conta ined in a 7" x 5" x 2"
chass is. A co at of gray
e na mel pa int gives it a pro
fess iona l look. I ha ve
fou nd that paint ing the
chass is befo re final assem
bly and baking it in the
kitchen o ve n fo r abou t fif
t een mi nutes at 250
deg rees Fa ren heit p ro
du c e s a ha rd . smooth
finish.
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Calibratio n
The simp les t way to

make the bridge direct
read ing, which avoids th e
use of sepa rate ca libration
curves, is to paste a p ie ce
o f white card board di rect
ly on the c hass is under the
100·0hm potentiometer
knob. This allows actual
va lues to be inked in whe n
the ca li b ra tio n is made .
Fig . 3 is a t heo reti cal

of a tenth o f a vo lt. This is
adeq ua te for proper o pe ra
tion of the bridge. So. if
care is taken in our calibre
tion, we can co me up with
a wide-range bridge suff i
ci e nt ly a ccurate for a ll
a mate ur usage.

The Act ua l Bridge Circuit
The basic br idge ci rcuit

just de scribed is used in the
fina l ci rcuit of Fig. 2. As in
all rf circuitry. every effort
shou ld be mad e to keep
the internal bridge leads as
sho rt as possib le to avo id
excessive lead ind uctance
and capac ity to ground.
The input a nd ou tput co ax
jacks a re about an inc h and
a half a part o n the c hassis.
This a llowed very sho rt
le ads to be used .

A pa ir of binding posts. A
and B. a re in parallel w ith
the output jack J2 so that
ca li bration res isto rs a nd
wire-connected leads can
be eas ily connec ted with
out having to use cl ip leads
o r othe r methods of co n
nectio n. The 1N34 d iode
detec tor rect ifie s the null
ing vo ltage a nd feeds it to
the t ra nsi stor a mp lif ie r
through a 4 .7k re s is tor.
a long with a couple of
.00-uF bypass conde nse rs.
The transisto r amplifie r ci r
cuit was about t he simp lest
one I know; it is a sta nd a rd
differen tia l ampl ifier.

The t rans is to rs u sed
were a coup le o f su rp lus
PNP 2N396As donated by
my bu ddy K4YS. Any sta n
dard genera l-purpose tran
sistor will work as well. al
thoug h it may be necessary
to use anot her va lue of re
sistance fo r R4 o f Fig. 2. In
my own case, I te mpora ri ly
used a variable 25k resistor
for R4 and ad justed its
va lue unt il the ampl ifier
gave the ga in and sta bili ty I
des ired . The n the varia b le
resistance was me asured
with an o hmme te r. a nd a
fixed va lue used in its
place in the ci rcu it. It's a
quick and easy way to op
t imize a circuit. The va ri-
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Fig. 3. Direct-reading bridge scale.

How good is your matching
unit?

From the preceding step
it is easy to go a bit further
and establish the resistive
matching limits of your
tuning unit. It's a quick
method of comparing one
kind of a unit against
another. I'm sure we all
agree that to define the
limits of a matching unit as
" be ing able to load into a
random wire" is not a very
exact technical descrip
t ion. This is particu larly
true since random cou ld
mea n anything fro m a cou
ple of feet to a coup le of
wavelengths. I've found in
my own case that my
bridge has allowed me to
design a wide-range match
ing unit , and quick ly estab
lish which variables are im
portant to obtain the wide
range I desired for my
specific antenna needs.

All you do is see what
the resistance limits are
that your matching will
load into and still retain 50
Ohms at the input jack .
The technique is very easy.
You can use your 5% cali
brating re sisto rs for this
purpose. Just connect a
re sist ance to your ma tch
ing un it output and jack 12
of the bridge to the match
ing u nit input . Set t he
bridge resistance knob to
read 50 Ohms on the scale.
Now adjust your match ing
unit until you can achieve
a bridge null at the fre
quency of operation you
have selected on the signal
generator. In this way you
can quickly determine the
upper and lower resistance
loading limits of your
matching unit . If the
resistances you select are
too high o r too low, you
will not be able to obtain a
satisfactory null o n the
bri dge . My home-bu ilt
ma tchi ng un it matc hes
from about 1a to 200 O hms
wit ho ut any d iff icu lty .
Gene ra lly speaking, t he
wide r the resistance range,
the wider the range of the
matchi ng unit for varying
impedances. And you'll be

for mation is needed .
Tuning your matching unit:

This bridge is a wonde r
ful device to allow you to
load you r t ransmitter to ex
actly 50 Ohms without
even pu tt ing a test signal
o n the air. You no longer
have the worry of inad
vertently loading up into a
high swr condition and
possib ly damagi ng your
fina l. At t he same time, you
can't c reate any unneces
sa ry Q RM on our a lready
crowded bands . And once
you've do ne this fo r any
freq uencies, just note the
di al se tt ings o f yo u r
transmi tter and matching
unit, a nd you can q uickl y
put your transmitter on and
be assured that you will be
pe rfec tly ma tched. First
off, load up you r transm it
ter at the desired frequen
cy into a dummy load.
(Normally, this is 50 Ohms.)
Then connect J2 to the in
put of your matching unit,
and connect the output of
you r matching unit to you r
antenna system. Select the
freq uency you just tuned
up yo ur tra nsmi tter to on
your s igna l gene rato r. Then
set the va riab le 100--0 hm
poten ti om e ter o n your
bridge to 50 O hms o n the
ca lib rated sca le. Turn up
yo ur bridge, a nd adjust
you r match ing u nit until
the best null is obtained .
Pre sto! You a re now com
plete ly tuned up . You don 't
have to touch you r trans
mitte r tu ning o r loading at
all . Just reconnect your
transmitter to your match-
ing unit input and you are
finished. Actually, I can do
the above more quickly
tha n I've written about it.
And in add it ion, when you
are done, you can't even
see your swr meter or re
flected power meter wig
gle when you pu t you r
transmitte r o n the a ir. It' s
really fun to amaze your
fri ends by o btai ning suc h a
perf ect match, q uickl y and
sc ient ifica lly, and withou t
any QRM o n the a ir. It' s
tuning up you r station in a
really engineering fashion.

_ n o

solve.
Antenna re s istan c e a t
resonance:

Connect you r a ntenna
coax li ne to )2 and apply rf
voltage from the sig na l
generator. Establish a first
approximate nu ll by ro ta t
ing t he l()().()hm poten
tiomete r knob on the
bridge . Then vary the fre
quency of the signa l gener
ator unti l the null is more
pronou nced. The final nu ll
ing consists of adj ust ing
bo th the frequency of the
signal generator and the
va ria b le co nt ro l o n the
bridge . This is necessary to
obtain the be st null. At the
lowest null o bta ined, the
resistance will be the an
tenna system resistance ,
and the frequency will be
its resonant freq uency. I
was carefu l to say antenna
system, as this is defined as
you r antenna with the no r
mal coax feed line at
tached. If fo r some reaso n
you want to know the ac
tual antenna resistance,
the n your feedli ne will
have to be an electrical
ha lf wave length long. The
reaso ns fo r thi s a re
cove red more full y in
tr ansm ission line t heory,
a nd are co nside red a bit
too mu ch for the scope of
t his article. But, as we sha ll
see shortly, our br idge will
eas ily measure an e lec
trica l ha lf o r q uarter wave
length of coax line if this in-

Actual Uses of the Bridge
Although the bridge is

normally used to me asure
rf resistance, its wide ra nge
al lows it to establish othe r
measu remen ts whe re the
actual res istance va lues
are of secondary impor
ta nce . Therefo re, I am go
ing to include those items
which make the bridge so
useful under these ci r
cumstances. These second
ary uses are of great va lue,
not only for obtaining spe
cific data, but also in tying
many theoretical concepts
we read about to simple
observations that we are
now equipped to make. In
almost all rf measu re
ments , the c ircuit being
checked is freq ue ncy
sensitive so that at reson
ance the circuit becomes a
pu re resistance. Kn owl
edge of t he resona nt fre
qu en cy is read from the
signa l gene rato r. The resi s
tance val ue read from the
bridge will provide suff i
cient information fo r al
most any prob lem that the
amateur may wa nt to

"

" -

ing posts a nd o bserving the
nu ll. The infinite resistance
ca librat ion po int is found
in the same man ner except
that the binding posts are
left open. In both of these
instances, the null will be
poorer than those obtained
at other points on the
scale.
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Fig. 4. The effect o f secondary resistance being ref lected in
primary circuit.

"'

Conclusion
The devel opment of this

bridge and an in vestigatio n
into its man y uses has been
o ne of the most in teresting
projects I've done since
beco mi ng a n a ma te ur
more than fifty years ago.
Undo ubted ly, many more
uses will be found for it,
which will furthe r enhan ce
its va lue in you r stat ion.
And if you are like me,
you' ll f ind that actual ly
building somethi ng and us
ing it is a wonderfu l way to
imp ress theory o n your
min d . There is no better
way of learni ng than by ac
tuall y doing. •

pnma rv. This item de
scribed is an easy way to
demo nstrate rather com
plex princip le s, part icu la r
ly whe n teachi ng bas ics to
st udents st udy ing fo r an
amateur li cense .
The transistor amplifier:

In addit ion to the many
uses just described, I found
that t he add ition of an
SPDT switc h, 52, a nd a cou
ple of bind ing posts, C and
D, would allow me to use
the transistor am plifier for
othe r duties in my amateur
stat ion. O ne val uab le use
is as a f ield-strength-mete r
amplif ier. My regular sim
pl e fie ld-strengt h mete r
d iode circuit is now far
mo re se nsit ive, which a l
lows me to make my fiel d
stre ng t h measu remen ts
fu rt he r away f ro m the
a nte nna and avoid close
fiel d effec ts. This makes
my field-strengt h me asure
ments more acc urate and
mea ni ngfu l. A second use
is as a sma ll expe rimenta l
capacity bridge, which I
bu ilt using the same prin
ci p les as t he br idge
previousl y desc ribed.

~ RI "'ARY RE S'STA~CE
MEO SUREo o~ e RIOGE

I

To 8 1 ~O I ~G
POSTS .-e
o~ e RI OGE

pedan ce of the coaxial
cab le. It is an easy matter
to t ry seve ra l different
va lues of resist an ce to te r
minate the cable, so that a
va riat ion of signal gene ra
tor freq uency will show no
cha nge in the meter read
ing. The nu ll can now be
obtai ned, a nd the resis
ta nce read ing will be the
cha racte rist ic impedance
of th e cab le. The va lue
read will be equ a l to the
te rminating resistance at
the e nd of the line. This il 
lustrates the basic pr inci
ple tha t a properl y te r
minated li ne pre sents a
consta nt pu re resi stance to
a va ryi ng in put freque ncy .
Reflec ted resistance of
tuned coupled circuits:

Altho ugh it is poss ib le to
wade through a great de al
of ci rcu it theory to prove
that re sis t an ce ca n be
reflected fro m o ne c ircu it
to ano ther, this eas ily pe r
for med ex pe riment will
show it in a man ne r in
whic h, if o nce performed,
it wil l neve r be forgo tten.
An actual expe rime nt is
suc h a wo nde rfu l way of
firm ing up any theo retical
proof in anyo ne's mind.
The principl e of refl ected
res ist ance can be demon
strated as show n in Fi g. 4,
where a pa ra lle l-t uned cir
c uit is inductively coupled
to a se ries c ircu it. l oading
down the seconda ry wi th a
re si stan c e ge ner a te s a
refl e cted resistance in the
prima ry whose va lue can
be determined by measur
ing the change of resis
t a nc e with th e b ridge.
Close-cou pling effec ts can
a lso be demonstrated by
observi ng the re-tunin g
nece ssary to ree sta bli sh
resonance whe n the sec
o ndary is cou pled into t he

of) open at the far end acts
like a se ries-tuned circu it
at t he near, or measured,
end. Just connect yo ur
piece of coax cable to J2
and nu ll the bridge at the
low re sista nce end of the
sca le, at the same time
va rying the signal ge nera
to r fre q uency fo r t he
lowest freq uency for the
best null obtainable. The
equation fo r ve loc ity fac
tor in th is case is: Velocity
f a c t or (le ngth in
fe e t )(FMH z l/2 46 fo r a
quarte r-wave section of
line . And now, as an experi
ment, if you t ri p le yo ur
signa l frequency, your li ne
will again null the bridge. It
is now acting as a three
quarte r-wavel ength line. In
this way, it is very easy to
demonst rate ba sic t rans
missio n line theo ry.

The same pr inc iple is
used in dete rmining the
electrica l hal f of a line
open at the far end. This
condi t ion is equivale nt to a
para ll e l-t uned circuit. Just
ad just your bridge null at
the hi gh resistance e nd of
its sca le, and at the same
ti me adju st your s ig na l
generator fo r the lowest
freque ncy th at wi ll give
you the best nu ll. The
ve loci ty facto r can be
checked and the form ula
wil l be ve loc ity fac to r =
(length in fee tXFM Hz)/492
fo r a half -wave sect ion of
line. Yo u can also use t his
method for setting up for a
half-wave sect ion of li ne if
desired.
Characteris tic impedance
of coax cable:

The cha racteris tic im
pedance of a coax cab le
can eas ily be determined
with the rf bridge. All you
do is connect o ne end of
the cable to J2 a nd connect
a se lected resisto r ac ross
the othe r end of the cable.
Th e se lection o f th is
re si st a nce is such t ha t
when the sig na l ge ne rator
frequency is va ried there is
no change in the br idge
readi ng. At that po int, the
resista nce selected is equal
to the characte ristic im-

surpr ised to find the dif
ferent ranges obta ined by
differen t kinds of matching
uni ts. It's a n education in
itself .
Reso nan t frequency of
tu ned circuits:

The ease with which the
bridge can deter mine the
reso nan t frequency of a
totally enclosed t uned c ir
cu it is qu ite amazing. And
it will even tell you
whethe r or not it is a se ries
tuned circu it or a para llel
t uned circuit. All you need
is two leads from the cir
cu it being tes ted . Connect
the leads to output binding
posts A and B. We know
that if a circuit is a se ries
one, its e lectrica l res is
ta nce will be low. So, just
to obta in the best null , vary
the signa l generator fre
q uency a nd the 100-0 hm
cont ro l at the low resis
tance end of the sca le. At
the best null obta ined, t he
signa l gene rator freq uency
will be the reso nant fre
que ncy of the tu ned ci r
cu it. The resistance read
ing wi ll be its equ iva lent
series resi sta nce .

The para ll e l circu it is
measured in the same way,
except tha t t he b ridge
poten tio meter is at t he
high e nd of the sca le. The
resistance val ue measu red
will be the eq uivale nt
parall el resistance of the
t un ed ci rc ui t. And, as
before, the signa l ge ne ra
tor will ind icate the reso
nant fr e qu e nc y of t he
tuned circu it. I men tio ned
tha t t he tu ne d c irc uit
could be completely e n
c losed . This b ridge can
measure resona nt freque n
cies whe re it wou ld be im
poss ib le to indu c tivel y
coup le in a grid-di p meter
to make a similar me asure
ment.
Measu rement of velocity
factor of coax cable:

The techniq ue of mea
su ring the veloci ty facto r
of coaxia l cable is simple
whe n it is reali zed th at an
e lec t rica l quarter wave
length of line (or odd
num bered multip les there-
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Try the Potted J
- a 2m antenna impervious to the elements

Structural integrity and simple construction.

Fig. 1. Ba sic / antenna (a) and varia tion where lower ~ ).

section is in the form of a cylinder (b).

So me anten na is better
tha n no antenna at all.

In mahy c ircu msta nces
whe re a dve rse wea the r
cond itions are encountered,
a prima ry conside ra tio n
shou ld be to have an anten
na that will func t ion de
pendably even though it
might not prov ide the last
dB of gain . This article
describes such an antenna
designed primarily for 2
meter repeater usage. The
antenna has only a modest
a mo unt of gain over a sim
ple ground-plane antenna.

- ,~

I

,.,

But, it has fa r better struc
tu ral integr ity. The materi
als used to construct the
anten na might va ry a bit
depending on what is ava il
able locall y, bu t the design
perm its const ruc tion by
anyone us ing only simple
hand tools.

The anten na fo rm is a
commonly used va riation
of the old-fashioned J
antenna shown in Fig. 1{a).
The variation, as shown in
Fig. l(b), simply uses a
closed metal cylinder for
the lower 14 ). section in-

I

••,,
~'.
; 21;{, "
" '•• ••.;•., t, ,
" ,, ,

'"

stead of the open-style
construc tion of the o rigi na l
J a nte nna . This type of con
struct ion has a nu mbe r of
advantages, suc h as easy
mo unting o n a ny type of
mast, rel ativel y inconspic
uous appearance, and an
a ll -metal , dc g rounded
structure . Since the anten
na 's centra l e lement and
the metal cylinder are elec
trically shorted at the base
o f the antenna , that point
will be a low impedance
point. At the other end of
the Y4). cylinder. there will
be a high impedance point .
The latter is the only point
whe re consideration has to
be given to p roper insula
tion be tween t he metal ele
ments of the antenna .

The mechanical d imen
sions of the a nte nna are
given in Fig. 2(a). Depend
ing o n the mate rials avai l
able locally, the diameters
of the cy linde r and the
rad iati ng element can vary
a b it from t hose show n.
But. the lengths should be

close ly mai ntained and di
mens io ned using the for
mu las shown in Fig.1 (a) fo r
t he part icular segme nt o f
the 2 meter band of in
te rest. The me chan ic al
constructio n can vary a bit
fro m tha t show n as lo ng as
the d imens ions are mai n
ta ined , the cent ra l element
is secure ly grounded to the
bottom of the Y4 ). cylinder.
and the coaxial feedl ine is
connected properly.

In the method of co n
struction shown. the end of
the central element is flat
tened out at the bottom
and bent and bolted to the
bottom side of the If.). cy l
inder. Additiona lly, a small
piece of the same materia l
as the central e lement is
flattened out and used as a
brace to the othe r bottom
side of the cyl inder. The
coaxia l cable shie ld is co n
nected via a ground lug to
the inside of the cylinder
and the inner conductor is
either solde red o r connect
ed to the central element
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fig. 2 . (a) A cross-sectional view of the antenna g/vmg
dimensions centered in the 2 meter band. (b) A PVC pipe
reducer used to insulate and center the vertical radiator at
the top o f the !4 J. cylinder.
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sta llat ion paramount, it
would be better to have
two spa ced antennas of the
type desc ribed with se pa
rate feedJines. Then, the
necessa ry phasing, matc h
ing, and switching can be
done from the protected
e nv iro n me n t inside the
shack . •
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a careful process of see ing
that the feedpoint of the
mai n e lement is altered to
co m pe nsate fo r the p res
ence of t he parasitic e le
ment. In sp ite of t he in
creased cable cost, e tc., if
o ne really wants to keep
the weather-ruggedness for
a directive a ntenna in-

ing com po unds can be
used as long as they co n
tain no form of metal filler .
The pl a st ic re s in body
fillers so ld in automotive
store s, w ith o r withou t
fibergla ss reinforc ement,
a re read il y available. How
ever, to make the fi ller
flow readily in the cylinder,
the fil ler should be heated
so that it is fairly liq uid.
Don't use an open flame to
make the fil ler liquid, but
rather insert the container (a
tin can will do) containing
the fill er into a bath of very
hot water. Temporarily plug
the top end o f the PVC fit
ting where the ce ntral el e
ment p ro trudes and , with
the cy li nd er init ia lly held
at an a ngle, pou r in the
filler from the coaxia l
ca ble e nd .

The use of a coaxial con
ne ctor o n th e antenna was
deliberatel y avo id ed . Sim
ple co ax ia l co nnec to rs ,
when used in a harsh o ut
d oor e nvi ro nme nt . wi ll
almo st a lways eventual ly
become the source of a
problem. This is the same
reason why sc rew- in ele
ments, e tc .. are avoided .
Of co urse, this all means
that the ante nna becomes
a thro w-away un it in case
so me t h ing sho u ld re all y
damage it. But, the cost of
material s invo lved to build
another antenna is re la tive
ly low. As long as it d oes
last , o ne can use the anten
na with the confidence
that none o f the electrica l
o r mechan ical connect ions
insid e the ante nna are like
ly to become co rroded .

The V. A cylinde r need
not be insu lated from a
metal mas t as lo ng as it is
fastened to the mast at the
bottom of the cylinder with
the usual meta l U-type
ma st clamps.

One can add parasitic or
phased e lements a round
the basic antenna if it is
desired to o b tai n some
dir e c ti vit y . Para sit ic
e le me nts, o f co u rse, re
quire no ca ble co nnec tio n
to the main element , but
then o ne has to go through

at the point indica ted via a
ground lug. The connec
tion to the ce nt ra l e lemen t
can be made before that
e lement is inserted in the
cy linde r. The connec tion
of the cable shield mu st be
made afte r insertion. This
requi res a bit of dexte rity
working in the na rrow
cylind er, but with good
light ing and pa tience it can
be done . One ha ndy way to
help things a lo ng is to tem
poraril y glue the nut for
the bolt hold ing the ground
lug on a thin pie ce o f
wood . O nce the nu t is
sta rted o n the bolt, th e
wood p iece can be broken
away.

Be fore the final assem
b ly step, c heck the e le ctr i
cal perfo rmance of the an 
tenna for swr. It sho u ld
check out with a very low
swr if proper dimensions
ha ve been maintained . If
one wants to optim ize the
swr. the feed point o n the
centra l e lement ca n be va r
ied slightly up o r down.
Usua lly this ca n be done
without having to c hange
the connec tio n point for
the ground shi eld o f the
coax ia l feed line. This does
mean going th rough the
pro ced ure of havi ng to
take out and re insert the
ce ntra l e le me nt, but it is
not a t a ll that tedious after
o ne doe s it o nce or twi ce .
Dur ing this te st , the cent ra l
e lement can be held ce n
tered in the upper end o f
the cy li nder by a PVC re
d ucer fitt ing as shown in
Fig. 2( b)_ These reducer
f ittings ca n be found
wherever PVC piping fit
tings are av ailab le and one
ca n be fo und which wil l fit
exact ly over a pipe hav ing
a 1 14 " o uts ide diameter.

The fina l and most im
portant ste p in a ssembly is
to fill the cy linder in com
plete ly with an insulating
com pound . This will give
the antenna its final me
chanica l rigidity and , more
importantly , compl etel y
exclude mo istu re leakage
or condensat io n in the cy l
inder, Many potting or sea l-
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Testing the DSI 3600A
Frequency Counter

as much accuracy as you'll ever need

Score anothe r one for DSI!

Bill Pastemak: WA 61TF
A ssociate Editor

11M easures f requen-
c ies to 600 M Hz;

includes o ven-com pen
sa ted crysta l time base; in
clude s built-in 600 MHz
prescaler . .. not an ad-on;
resolution to 1 Hz direct
and 10 Hz presca led; sen
sit ivity 10 mV rm s @ 146
and 220 MHz to 50 mY
rms @ 450 MHz; accuracy
.5 PPM over temperature;
automatic decimal po int
placement; 8 large bright
.s-mcb dig its and more!"
. .. Yes. these are nice
claims for any piece of
equipment, and, when you
realize that this counter
costs o nly $199.95, it a ll
seems eve n sweeter. Ah,
but there is always a " but."
1n this case, the " but" was,
" but will it work the way
OSI claims under actual
amateur sha ck c ond i
tions?" The answer is a
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large-sized " ye s," so, if you
are interested in a Irequen
cy co unte r of your very
own, read on.

When OSI says that the
co unter comes complete
and ready to operate, they
are no t foo ling . Pa cked
a long with the 3600A, in
the neat little white ship
ping ca rton, one wil l find a
11O-V ac to 12-V de power
conve rte r, a telescoping
whip antenna, and one of
t he finest instru cti on
manua ls I have seen in a
long time. The book not on
ly conta ins the " how to's"
of using the 3600A, but
also has detailed sc he
matics that take up two
full pages and are very
easy to read . Should you
fi nd it necessa ry to per
form service on th is instru
ment, such schematics are
a true asset.

The bas ic cou nte r is
ho used in a sc ratch-res is
tant, highly durab le black
plastic case. Plastic, you
say .. . why plasti c? light
we ight and portabi lity are
but two of the reaso ns and

I'll bet t here are many
others. The fa ct is that the
3600A is so light in weight
that it feel s like you a re
carrying a portab le tran
sistor rad io without the
batte ries . OSI c laims that
t he re a re vi rt ua lly no
spurious e miss ions from
the case, and I corroborat
ed that using my o id sta nd
by Millen gdo as an absorp
t ion wavemete r. Nothing
co uld be detected on the
Millen from the BC band
through the highe st fre
quency of the gdo . Score
o ne for OSI.

The front of the counter
is a transparent dark red
panel which ha s high light
t ransfer p roperties , and
about the only place you
may have prob lems read
ing the .5"-l EOs is in d irect
b right sunlight. Along with
the 8-d igit disp lay for fre
quency re ado ut there are
two other l EOs. One in
d icates gat ing time, while
t he other monitors the
cycl ing of the crysta l oven.
The base frequency o scill a
to r is temperature-compen-

sa ted using the time-prov
en crystal oven technique,
and I suspect tha t it 's this
oven that accounts for the
re m ar ka b le long-term
stab ility of the uni t. Sco re
anothe r one for OSl.

There is but o ne contro l
on the counter, and that is
its " ga ting switc h," which
se lec ts one o f two time
bases in e ither the direct o r
presca led ranges. The rear
of the uni t has three con
nectors. A min i phone jack
serves as power input, and
two S0-239 UHF connec
tors are used fo r both rf in
puts. To use the counters,
o ne need o nly plug t he
power conve rter into the
unit, connect e it her an in
put probe o r the telescop
ing ante nna, se t range!
gating, and read frequen
cv.

OSI includes a warning
in the ir manual that reads
in bo ld bla ck le tters ,
"Wa rning-do not trans
mit directly into counter."
Actually, the co u n te r
seems so se nsit ive that, in
most cases, the whip sup-
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for assembly . . .

and labor. DSI also pays
the return postage. This
guarantee is pe rsona lly
backed by DSI' s marketing
vice pres ident Denn is
Romack WA60YL I know
Dennis and he is the one guy
who means every word he
says. •
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... What better way to give your circuit de
s igns a professional looK. House them in top
qua lity en closures .. .

Road #C, San Diego CA
9211 1. Or, if, afte r re ading
this, you are in a hurry to
o rder one, you ca n ca ll DSI
a t (800).854-2049 In Cali
fo rn ia, ca ll (714}-565·8402
collect. O h yes, lest we
forget, DSI gives a warran
ty of one fu ll year o n parts

does work to specs in the
440-MHz range as checked
using a Motoro la HT-220
belong ing to a good fr iend
who owns one of t hose
" se c re t " Ca lifo rn ia re 
motes. Again, the test was
from the den to the living
ro om, whip to whip. I al so
checked the lower limits of
t he 3600A by using an
Audiovox CB rad io and my
C lobe Scout/Hallic rafte rs
HA-5 combo. I'll tell you
one thing-that HA·5 is
one st ab le vfo. even when
m ult ipl ied to six and 10
mete rs. I always suspec ted
th is to be the case, but hav
ing a co u nte r really proved
th is o nce a nd for all. Again,
these were the same kind
of tests you might use a
counter for.

In a ll, I t ried the counte r
from t he 80 meter amateur
band up to 450 MHz which
were t he Iimits of t he test rf
available to me. In each
case, the 3600A Iived up to
the cla ims made for it by
OSI in the ir advertise
ments. What more is the re?
If so met hing proves to be
as it's cla imed, it 's very
nice to be ab le to recom
mend it to others. The OSI
3600A counter is suc h an
instrument.

More info rmat ion o n the
complete li ne of OSI in
strume nts can be had by
w riting DSI, 7914 Ronson

plied by DSI 1$ mo re th an
suff ic ient.

To c heck a frequency
co u n t e r , one needs a
squrce of signa ls to read, as
wpll as something to com
pare agai nst. We ll, what
can the "average" amateur
use as a standard of corn
par ison? In my case, I hap
pened to have tweaked my
Clegg FM-76 220 M Hz
rad io earlier in the week on
a mu lti-kilobuck cou nting
device. Since it had only
been a few days, r f igu red
that it was close enough
for " a mateur work." The
3600A showed that t he
FM-76 was w ith in 50 to 100
H z on each of its 11
crysta lled-up transmit posi
t ions . I n my book, that was
enough proof of the ac
curacy claim- fa r more
than is necessary for mo st
amateu r app licat ions.
" Real nice," I thought to
myself.

Over the next week, r
t ried t he counter under a
number of d ifferent condi
t ions. In each case, I was
a ll but amazed by the ex
treme se ns it ivity of the
unit. One experiment J

tr ied was p lac ing the
3600A atop the Sylvania
co lo r TV set in the living
room and keying my FMH
in the den so me sixtee n
feet away. The d isplay li t
up to read 146.52053. Not
bad fo r a 1.5-Watt ha nd
he ld and a rubber duck to a
counter wit h a whip as an
input probe. This " sens it ivi
ty feature" was rea l ha ndy
when I decided to reset t he
t ransmitter in my tru nk
mou nt Motorola . I simply
made up a ca ble with a
mini phone plug o n one
end and a c igar lighte r plug
on the other, shoved the
3600A o n the rear deck of
the Torino to shie ld it fro m
direct s u n l ig h t a nd
tweaked the T-power w ith
ease. No extension cords
we re needed . The c a r
powered both the rad io
and the co unte r.

OS1 claims a 600-MHz top
end for the 3600A. I can' t
tell you about that, but it
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Prices in l his catalog subject to change
without nonce. Pr ices good only
while supply lasts.

KENWOOD TS·180S HF transceiver
W,th O,g,lal Frequency control w ,th 4 me-nones &. m anual
sc an rnnq. all solid state, 200w PEP SSB/160W DC. 160-10 meters.
WWV , ad aptable to 3 proposed bands. e ncrcptocessoe. IF sh ,tl.
norse blanker. RF AGC. O..al Ri l (VFO &. memory / t, x), SSe. CW, &.
FSK , t38 VOC operatroo

1149.95 Lrs C,,, '01 quote

A" all mode HF tOlal commun,cat,ons system Freq cove rage 160
lhru 10 m eters. 200W PEP. RF speech processor , bu,lt ·on VFO ,
reject luning. vanabre IF band WId th tunong LED tree d,splay w,th
memory , b UI II-,n curus Keyer. 6146 tonal lubes AC/OC power
supp ly buut-m audio pea k tree tunong
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MFJ CWF·2BX super CW filler
ThIS un it I..alur", an 8 pole ',Ile ' ~n 80 HI
bi!on d w,dlh . a sel""labl" band w,d tr., " .. nle,
t'l'qu..ney 750 HI R..q u",", 9 _all ball"""
2" _ 3" • ~ . Compact "gt>1 "''''9r. ! un,!

MFJ-941B Versa Tuner II
f .. ..IU. ... $ W R a nd du"l ''''''9'/ 'Ullm,,''''
.. nlenn.. , w,let> bu, ll·,n b.llun JODW RF
OUlpul M ..'e t>~ ...... ' ylr.''''! hom , 8 It>.u
30 MHI u,"" , ..nlenn ~. " .." ........s It>"
u'"b''' b .. ...,... ,dlr. r. .., SO-239"onneclofS

MFJ·752 dual tunable
$$B/CW utter
,...,... you can Z"'O ,n SSB CW "'9"1115 ~ncl

nolet> OUI me "" ..01...."'9 '"9"'" ~II~ ........
to..... Till' P''''''''Y toll", "'Is yOU Pe'"
notch IOwp,oss or h.q"panS'9n~ls W1)f "

...,It> ~ny ''9 '''''en~t>Il' """... l,m,l",
PO...... . l"qu".........1.11DVA,Cor').18VDC

.. _.... "" _..... "-'-'

~.~~~~.. "" "- '-- . ............ . , ~ .
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MFJ-981 Versa Tuner IV
3 I(W PEP. mlle~~t>,"'1 ' . om 1 8 ' t>. u 3D IoIH I COl _ tloIItlnc<!(!
lines. Ind ,~_ .." , " " luis ~ bu,ll·on balun SWR dWlI ,"..
IQf... ~'d """ .e-Ilecle<l PO_ -''''
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BENCHER BY-1
lam~c paddle
TN UlIo....I...mbol; pad.
d'- f " lu' n IOltd .'_
conlacl pelOnl• . lu ll r....
..1....1........ non·.~od ,..,1
."" IINvy ItHl b1Kk
1",.lu'l'd to.M

39.95 C&II IOC1. V

BENCHER BY·2
Iambic paddle
The BY·2 h...I! tile fN ·
lure> 01 th. BY·' bul
cornea . ,Ih CII,ome ball!

49.95 C. 1t lodav

LARSEN LM-150 antenna
T... I. mous .," qUlf/drupllfl pl.led
,",n_ II"'"' ' OCI . ,111 lI'9h etl,
c-..;y. '" . _ lengl ll . 3 dB 9"''"
"KI rangoe ,U·1U 111Hz. Comes
. " h ...1.... w' ...eh Ind cu" 'ng
Cl\lrI l lll·O '~ w.....nl"",n••1$0
•••,I.1)lIfI 265

23.85 eo",,,,,.,

YAESU QTR·24 wortd clock
... gr"l IfIdd ,11Otl 10 )'QU' hIfIm st>ac ~' Now
.,..,.. Cln ten -..or ld lun• • 1 • g lanee II ..
bln..,- pt)WIfI'''' . "" luloma lif;lt", ,eI.,~

, ... cce rect Ii....

TELEX CM·1320
tt..dMt
- Top o ! I'" 10....- w ,tI'I •
_moc,~.·

moe;. 11'911 ,mPlf/daf>Clfl The
choice 01 DX· PIf/d'11Of1'

75.25 ce« Io<!.y

TELEX CM·1320S
head..t
The CIII · 132OS h...11 lhe
!'ne lea tu ,ea 0 1 Ihe CIII
1320 but wil h .,ngle e,,'
p,ece O'd&l VOU,.lo<!mv

59.95 c.!t lo d. v



The Tri-Polarized VHC Antenna
- should be a killer for VHF

Vertical, horizontal, circular.

suited in the purchase of
many identical anten nas to
hang off the tower for ver
t ica l, ho ri zo ntal, or a com
binat io n of the two to
achieve circular po lariza
tion .

The ante nna I am about
to desc ribe is a single
a ntenna to be used for all
modes of pola ri zation 
ve rti cal , ho rizontal , and
circu lar. All of these polari
zations are becoming more
common due to the ama
teurs ' diverse intere st s:
VHF-FM, SSB, and OSCAR.
Why use one array for FM,
anot her for SSB, and anoth
er yet fo r OSCAR when on
the VHF band s?

The VHC antenna idea
carr.e to mind while I was
operating on 80 mete rs, ac
tua lly. I often found it ad
visab le to use a par ticular
mode of polarization fo r
DX wo rk there which was
de pen den t u po n cond i
t ions o n a pa rt icu lar night
or even the particu lar pa rt
of t he opening. Vertical

- - - -l
1
1

, 1
1
1
1
1
1
1
1

I ~HAY 80X
VER. I {~CLO suRE
,~, 1/
lEIIGTH

..,

•." \'-=--,,-']--

A' · " u ·nll

The attempts of a nten
nas in a mateu r use to
ac hieve th e d iffe re nt
modes were either expen
sive (multip le arrays and
multi ple do lla rs) o r ex
cl us ive to a pa rt ic u lar
mode. This u lt imate ly re-

,

,
."

• -----' CO

L _

r--- - - - - -----
I
I

Fig. 1. VHC antenna.

T his art icle is abou t an
easy way to ac hieve

the variou s modes of pol ar
iz at ion f rom a single anten
na system, the VHC anten
na. VHC-V for ve rtica l, H
for horizontal, and C for
ci rc u lar.

D. M itchell K8UR
13356 Wabash
Milan M/ 48/60
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cCLEGG FM-28
(Shown Wl.h scereeropllon)

Go with
the Leader!
The Clegg FM-28 is the
value leader in 2 meter
FM Transceivers.
CHECK THE FEATURES AND vouu KNOW
WHY.
~ Fully sururesized
'OJ 144- 148 MHzCoverege
~ 25 wall Transmiller (IW1eM'

PCl"v'VEr)

~ Provisions For non-sterdero
offsets

tlI One 'lear warramy
~ BCD Channel Scanner OpllOn

available
~ Only S295.00 (S395.00 Wllh

scanner optiorn corrplete w ith
microphone. mobile moum. err.

Transmit
Ind icator

Channel
Busy Lamp

Display

On "Off

5 KHz Up

Priority Channel

Memory and
Band Auto Scan

Clear /Busy Auto
.- Scan Se lector

Repealer !S imp le x
- Ollse! SWItch

Automatic Banery Saver
Feature fOf LED Display

144·148 MHz Range

3 Watts Output

Rubber Flex Antenna

5-Dlgit LED

Readout

BNC Antenna
Connector

Aud io Ga in -,
Control

FT·207R

\lil
YIoISU

V

• Optional EqUipment:

Tone SquelCh, Speaker/ Mike. Nicads. Battery Charger

Squelch Control

4 Memories pius

Programmable ONset

Keyboard Encoded
Frequency Entry

Condensor Mike

Keyboard l ock
guards against

accidental frequency
change

A Breakthrough In Technology!
MICROPROCESSOR COIITROLLED

SYIITHESIlED HANDlE

1911 Olde Homestead lane
Greenfield Industrial Park East

Lancaster, PA 17601
(717) 299·7221~C3

°5(a""','I' I',K avauetse 10

modify eeter rnxle'I
FM·2Bs Call or WIllE.' for
oeeeeo occroe

24001 Alicia Pky•• Mission Viejo, CA 92691

(714) 768-8900

1he Southwest' , full- line YHIU Distributor"

1. r.n- n.zo7ff S,.1ItnizH HlRtdie
us ,II til. INhmn ,_ ceM/ _,;. ••." c_,.cl plICa",.

TOWER ELECTRONICS
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Life aboard your big
sailing yacht is informal
Relaxed. Romantic.

There's good food .
And 'grog: And a few
pleasant comforts . ..
but any resemblance
to a plush pretentious
resort hotel is
accidental.

Spend 6 days
exploring paradise.

Spend six nights watching the moon rise and
gett ing to know interesting people. It could be

the most meaningful experience of your life
.. .and it's easily the best vacation you've had.

A cruise is forming
now. Your share from
$290. Write Cap'n Mike
for your free
advent ure booklet
in fu ll colo r.

Come on and live.

know the names of many
more . You'll know intimite ly

the enchant ing different
mood of each... and its
own beauty and charm.

A sleek graceful sailing vessel glidesacross the sometimesgreen,
sometimes blue Caribbean. The cargo : you. And an intimate group
of lively. fun-loving shipmates.

Uniform of the day: Shorts
and tee shirts. Or your bikini

if you want. And bare feet.

Mission: A leisurely cruise to
remote islands with names
like Martinique. G renada.

Antigua-those are the
ones you've heard of. Before

the cruise ends. you'll

------ -- - - ~---

8 Windjammer Cruises.
... Wl0

-- - - - - - - - --

-- -- - - - - - - - - - - -I I
I I
I I
I - I
I I

I "" :
I - I
I _P.O. ~: 122, Oe~ 622 ~iami~ach. F~31 39_J



DCA '

....., ~Ll ~ u

RL3
Off
Oil
On
On

TB5EM

85 dbd
28 db
1.3/1
4 KWP
52 o hm
60 0 3 ba nd s
10. 15.20
35 db

FIve
2.2 .5".1811
20 II.
210 lbs.
7 sq. It .
36 11.
49 1bs.
60 res.
13 ft .

RL2
On
Off
On
Off

Two meters should be the
ideal frequency for the
VHC antenna. with SSB us
ing horizontal . FM using
vertical. and OSCAR using
circular. The addition of
pa rasitic directo rs a nd
reflectors a lso has possib il
ities fo r t he VHC. For t he 80
meter band . where two e le
ments a lone a re a lready
large, it can be eas ily made
to reverse dire c tions by
feedi ng RL1 firs t instead of
RL2, as shown in Fig. 1,.

~O"'l

rl7'+- --""'-, " [ L AY
VOLTAGE

Fig. 2. Rela ys.

RLI
Vert ical polarization On
Horizontal polarization Off
Right-hand circular Off
Left·hand circular On

Gain rn DB re fe renc e ' /J w ave dipole
Fro nt to ba ck ratio
VIS/W/R at reso na nt pom t
Maximum Power Inpu !
Nom ina l Inpu! Imped enc e
geamwro tn to " J power Inp ut
Fr eq ue ncy ra nge
Side Nul ls

ELECTRI CAL

ME CHANI CAL

N umber 01 Elements
Alu m , Bo om. Dla & Lglh , a ppro.
TUln in g Rad iUS appro.
W ind Load at 100 mph (app ro...)
W ind A re <J.
Longest Element
Net W eig hI (approx,)
Shipping we ight (domestic pack)
Le ngth 01 Shipping c arton

TELREX "Tri-Band" - $415.00

the antenna relay box to
the transmitter is of any
length.

The ability to switch in
stantly from ve rt ica l to
horizontal or circular has
taken the guesswork out of
whic h antenna or polariza
tion is best at any pa r"
ticular moment. The anten
na used on 80 meters does
not include the ci rcula r
featu re . but it is worth the
effort with vertica l a nd
horizontal modes a lone .

MADISON ~."

ELECTRONICS SUPPLY, INC.
1508 McKINNEY· HOUSTON, TEXAS 77002

71 31658·0268

wSGJ. WSM88 , KSAAO. N5J J. AGSK. WSVVM . W5EGP.
WA STGU. WB SAYF. K58G8

MASTERCHARGE • VISA

The id ea of t he 1/4-wave
sect ions marked A and B is
as follows . When feeding
A. B (be ing an open-ended
Y.i wave length) appears
sho rted at the anten na con
nection and does not come
into play. When feedi ng B,
the v. wavelength of A
does not co me into play.
Both e le ments are iden
tica l and the only thing
that must be emphasized is
that when e it he r A or B
length is left unconnected
directly to the feed line,
neither side of the coax
cente r cond ucto r or shield
shou ld be attached to the
swi tc hbox in an y wa y.
OPOT relays are highly recom
mended so that the builder
doe s not have problems
with the end of the Y.i -wave
sec t ions of A a nd B not a p
pearing as a sho rt at the
antenna end .

The switc bbox contain
ing the OPOT relays shou ld
have the 50-239s insu lated
from the co nta ine r and
tower. if mo un ted on one.
Regu lar a-lead rotor cable
is used at K8UR to su pply
the switc hing voltages to
the relays .

A logical way to switch
the correct combination of
antenna e lements into play
is shown in Fig. 2. The
switching mat r ix u se s
d iodes large enough for the
relays chosen. The diodes can
be mounted on the back of
the rel ay voltage se le ct
swit ch t hat most likely wil l
be in the power supp ly fo r
the re lays, convenient to
the operating position.

All lengths of coax used
are Y.i -wavelengtb. with the
exception being the length
be twe e n RL1 and RL2 ,
where it is actually two
1/8-wave p ieces intersect
ing at RL3 and co nnec ted
to RL3 . When installing the
loops. ca re must be taken
to keep the cente r co nd uc
tors of A and A' going to
the sa me s id e of their
lo ops, re spectively. The
sa me is true for Band B' . If
you follow Fig. 1 carefully.
yo u shou ld co me out OK.
The length of coax from

pol ar ization proved superi
or on some o c c a sions,
while horizontal polariza
tion would prove better on
ot he rs.

While the problems en
co unte red o n 80 meters
may not be thought of in
the same light for the VHF
frequencies, it is sti ll useful
insight. as the VHC a nten
na did first come from
th inking of 80 meter anten
nas .

The difference be twee n
the 80 meter and VHF phi 
losophy is that, o n 80. it is
not the ac tua l pol arization
that is im porta nt. but the
angle o f transmitted o r
rece ived rad iation. It is
ofte n found that a low
angle o f rad iation on 80
makes for a good OX anten
na . but there are t ime s
when a horizontal antenna
outpe rforms the low-angle
ve rtical antennas that are
often used. The many var
iations in antenna he ight
and radiat ion ang les of an
tenna s. mixed with the
ionosphere he ight. distance
to the OX stat io n. and his
anten na system, are too
complex for the human
mind, and I will not attempt
to sha re my igno rance of
the matter with you . But I
will tell you of an antenna
to try .

The 80 meter version of
the VHC antenna appears
in Fig. 1. The basic prem ise
is that by feeding the loo p
antenna at the bottom or
top, horizontal pol ariza
tion resul ts. By feeding the
loop at either side, vert ica l
polarization result s. And .
as sta ted ea rlier. I feel it is
no t the pol ari zat ion th at
cou nts here. but ra ther the
lower angle of rad iation
achieved by the vertic a l
pola ri za tion.

The o rientat ion of the
full -wa ve loop c a n be
ei t he r sq ua re o r d iamond
or ci rc u la r. The ve rsion
that is in use at K8UR is o f
the diamond va riety so
t hat o nly o ne support is re
quired .
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Glenn Jacobs WB 7CMZ
Rathole 857
Poverty Flat
Eagar AZ 85915

The One-Note Pipe Organ
- CW never sounded sweeter

The latest from Rathole 857.

Fig. 1. Diagram and drawings of " One-No te Organ."

U ROBOARO

'52, p. 66.) The half page of
text gives two vers ions of a
so rt o f one-note p ipe
orga n, attrib uted to the
R.S.G.BJ

I have a Tech ticket
(WB7CMZ) but my house is
beh ind a hill and under the
power Iines, so I cannot
key up the " lo ca l" repeater
(fifty mi les away). Ali i real
lv have is a sort of five-yea r
Novice license. (T hese
d ays, I cou ld've gotten
that' anyway, without lo s
ing a day 's wages and
t rave ling f ive hun dred
miles to ge t it, but that was
t he best I co uld do t his past
win ter .) " See Double You"
is a ll I get to do. My an
tique Ha llicrafters SX-28 is
not rea lly selective enoug h
to suit me. The dev ice in
te res ted me, so I bu il t my
own versio n of it. Here's
how (d ime nsio ns are not
cri tica l, and t he re are prob
ab ly 347 different ways to
bu ild thi s gadget success
fully),

radi o in s te a d of d oi ng
radio .

A few days ago, 1noticed
an ad for a spec ial speaker
for CWoIt shapes the to nes
o r muffles the off frequen
c ies o r somet hi ng like
that - there is even a gra p h
fu ll of dec ibels to show
wh at it does. Aha! A rea lly
new idea. The re is "some
thing new under the sun."!
Nobody ever t hought of
t his before. Maybe I'll buy
o ne of t hese instead of an
active a udio filter.

Browsing in my pi le of
o ld rad io magaz ines ...
(Do n't get the idea I got all
these magazines by sub
sc ription. I jus t recent ly
got my ticket and more re
cent ly began to subsc ribe
to 73 . I got mo st of them at
hamfe sts and from t he
lockheed Rad io Club for
20q: apiece.')

Well , we ll. Look !e here !
He re's something alo ng the
same line, and twenty-s ix
yea rs earlier! (QS T, Sept.,

TUBE

~/B' Sl OTS

WOOD""
OOu O.. .. uT

SP€A~E R

COTTO..

MOVE ABL E
WOOO PLUG

...

sc raps that held a ll those
wires up in t he a ir.

Mr. Hawkins run s a saw
m il l just a coup le of miles
down t he road and he lets
me have all the slabs and
sc ra ps I wa nt. I h av e
burned many tons of them
in my he ater, besides bu il d
ing th e woods hed , t he
ch icken house, a nd the
ante nna supports. Bu t, it 's
snow ing, and I don't re ally
want to go scrounge slabs
in a snowstorm. So, th a t' s
w hy I'm wr it ing abou t

•""'

~
•

•

~ \,.
'"BIN D

~"

SPEA~Ell MOU"TE
ON WOOOEN Oo<,JGH

I t is sp ringtime. Today is
the sixth of May, 1978. It

is snowi ng outside and it is
Saturday. So, why am I
pushing typewriter keys in
stead of pushing a st raight
key down and pu lling it
back up? Be c a use the )
spr ing winds blew al l d ay
yeste rday , and bes ides
w rec king t he c h ic ke n
house and blowing down
branches and trees, it a lso
blew down my entire an
tenna farm and brok e up
all t he woode n slabs a nd
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CALL TOLL FREE

e!
18HT
18AVTIWB
14AVaMa
12Ava
14R MQ
580 a
2BOO
66.
203
205
208
2 14
LA·'

TH6D X X
TH3MK 3
TH3JR
H y ·Qu-S
205M
155BA
,00BA
204BA
204MK5
1538A
103BA
402BA
BN-86
TH2MK3

Super Thunderbird
3eL lO-lS-20M beam
3el. lO·lS-2OM beam
2el. lO·lS·20M Quad
5 et . " Lorlg John" 20M beam
5 81. " Long John" 15M beam
5 el; ' ''Long Jahfl" 10M beam
4 81. 20M beam
5 et. conversion k it
3el . 15M beam
3 et . 10M beam
2e l .40Mbeam
Balun lor beam enlennas
2 e l. lO -I S ·20M beam

Regular
$299.95

229.95
149.95
229.95
289.95
169.95
119.95
219.95
99.95
79.95
5 4.95

209.95
15 .95

149 .95

HY·GA IN
Special
$239.95

179.95
129.95
179.95
229.95
139.95
99.95

179.95
79.95
69.95
44.95

169 .95
15 .95

119 95

liy-Tower S().lOM III!rt ical
SO-10M Trap vert ica l
4Q·l0M Trap vert ical
2().10M Trap Vertical
Roof Mounting kit (verticalsl
SO·IOM Trap doublet
8D-40M Trllp doublet
6 el. 6M beam
3eL 2M beam
5 el. 2M beam
8 et. 2M beam
14 el. 2M beam
Deluxe lightning arrestor

Regular
299.95
99.95
69.9'
39.95
33.95
89.95
49 .9 5

119.95
15.95
17 .9 5
25.95
31.95
59.95

Special
239.95

79.95
57.00
32.95
29.9'
69.95
39.95
99.95

49.95

30.95
89.95
34.95
52.95
52.95
29.95
49 .95

36.95
109.95
42 .95
62.95
62.95
34.95
59.95

Special
209 .95
269 .95
189.95
269.95
149 .95
89.95

189 .9 5
79.95
99.95
14.50
27.50
59.95
89.9'

TAYLOR

11 ele. 146-1 48 Mhz. beam
22 ale. Power Pack
2 Mtr. "Twist" 10 ere .
1 Mtr. "Twist" 20 ere .
2 Mtr. beam
432 Mhz. l1 ete .beem
430-436 Mhz. Beam

Reg ula r
304 .75
392 .75
264.00
392.75
197.00
11 9.95

259.95
99.95

134 .95
16.95
31.95
79.95

119.95

CUSHCRAFT
289.95 2 19.95 A147·11

89.95 69 .95 A147·22
109.95 89.95 Al44·10T
39.95 32 .95 A144-20T
36.95 32.95 A147·20T
39.95 32 .95 A4JO -l1
39.95 32.95 A4J2-20T
36.95 30.95

HUSTLER

MOSLEY
3 el. 10. 15, 20 Mtr. beam
6el. 10. 15, 20 Mtr. beam
3el. 10, 15,20 Mtr. beam
6 et. 10, 15. 20 Mtr . beam
3e1. 10, 15. 20 Mtr . beam
40 Mtr. Add On

3 ere: 10. 15 , 20 Mu. beam
10-40 Mtr. Vertical
10-80 Mtr. Vertical
75 Meter Resonator
75 Meter Super Resonator
2 Mtr. Base Co linear
2 Mtr. Base Colinear

3-TBA
4-BTV
5·BTV
RM-75
RM-755
G6-144B
G7·144

WI LSON

Clawic: 33
Classic: 36
TA-33
TA·36
TA-33 Jr .
TA·40K R

ATB-J4 4 ale . 10, 15, 20 Mtr . beam
ATV·4 10, 15, 20, 40 Mu. Vertical
ATV·5 la, 15 ,20.40.80 Mtr. Vertical
ARX·2 2 Mtr. Ringo Ranger
AR-6 6 Mtr. R ingo
ARX·220 220 Mhz. Ringo Ranger
ARX·45Q 435 Mhz. Ringo Ranger
A144·1 1 11 ele . 144· 146 Mhz . beam

S't'Ifl m Dol 5 ele. 10, 15, 20. Mu_Beam S299.95 $239.95 HQ 10 40AV 10·40 Mlr . 59.95 49 ,95
Systl m Two e ese. 10, 15,20 Mtr. Beam 2 49.95 199,95 Trap vert ical
Sptlm Thr.. 3ele.l0. 15.20Mtr .Beam 199 .95 159 .95
WV·1 10-40 Mtr. Vertical 79.95 69 .95

ROTORS
HIIm lll $125.00 T2X Tl iltwister $199.95 Allilnw HD 73 $109 .95

Call for prices o n rotor cable . Coax. Towers, and Accesscnes. All prices do not include shipping.

18HT We carry all major brandsof ham radios
AT DISCOUNT PRICES

Yaesu - Kenwood - Droke - ICOM- Denlron 
Ten-Tec - Swan - Te m po - Midland - E.T.O. - Wilson
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Parts list

Wooden I rult-luq end (or equiva lent)
4" ·d iameter cardboard mai ling tube (or equivalent)
3" speaker (or equivalent)- one that will fit inside t he mai ling tube
Handful of cotton (Of equivalent)
4" circle of corrugated cardboard (or equivalent )
2 binding posts -optional
Hookup wi re
Eye-bol t , screw-eye. or other finger handle

First , cu t two round
plugs of wood a littl e big
ger th an the inside of the
mailing tube . Trim them
with a very sharp knife o r a
rasp until they just fit in
s ide the tube, bu t wo n' t
mo v e with out being
pushed .

Mount the eyebo lt or
other handle in the ce nte r
of one plug, so you can
slide it in and o ut of the
tube . You may tune the
"o rga n" by cha ng ing the
length of the resonan t col
umn o f air.

Make a two-inch hol e in
the middle of th e other
plug and mount the speak
er on it. Now is a good t ime
to so lder the wires o nto
your speake r. It will be
ve ry inconvenient later.
This is the vo ice of ex
peri ence . Glue thi s asse m
bly three inches into o ne
end o f the tube. See Fig. 1 .
Mount the binding posts in
the tube wall a nd so lder
the wires in place . Fill up
the s pace be h in d th e

speaker wit h th e cotton.
Don't stuff it in so tight
th a t the speake r co ne ca n
not vibrate . Glue the ca rd
bo ard c irc le into the e nd of
the tube so the cotton
stays in.

Cut three o r four slits
3/6" wid e around most of
the circ umfe rence of the
tube just ahead of the
speake r plug, so the sound
can come ou t.

Sla ther plenty of glue o n
all the cut ed ges of the
ca rdboard to rein force it.

Push the movable plug
in to the o pen end of the
tu be . Hook t he binding
posts up to your receiver
spea ke r ter min al s w it h
fl exi ble w ire. Ad just the
movabl e pl ug to resona te
the speaker to the CW note
you like best, o r to t he note
yo u r re c ei ver pro du ce s
loudest , and e njoy a purer
cl e aner note, wi th le ss
buzz, hum, pop, grind , and
QRM. And you did it a l
most for free , in one eve
ning .s•

References
1. Ecclesiastes 1:9 and 10.
2. 2814 Empire Avenue, Bur
bank CA 9151 4.
3. Radio Society of Great art
tain.
4. Recent FCC change makes
Novice license renewab le.
5. Unless you used epoxy glue.
It ha rdens overnight.

Other Notes
1.1f you don' t happen to have

a mailing tu be, I suppose you
could use plastic or metal pipe,
lin cans, or a square wooden
tube.

2. If you don 't have a speaker
that f its inside your tube, put
the speaker in a separate box
318" away from the tube. If
you're a sharp t inkerer, you can
thin k of a way to make do with
wh at you have.

3. If you don't like the looks
of it when you get finished , it
will work just as well painted,
wallpapered, or with a lamp
shade.

4. I took a picture of thi s
t hing, but it just looks like two
feet of mailing tube with sli ts
and binding post s. (You can cut
it shorter if you don't like low
notes.)

5. 11 you pu ll out the plug en
t irely, the whole th ing turns
back into just a funny·looking
speaker for listening to SSB or
AM.

6. If you don 't have binding
posts, send me a quarter and
an SASE to Glenn's Trad ing
Post , Rathcte 857, Poverty Flat ,
Eagar AZ 85925. I'll send you a
pai r you 'll l ike.

MODEL:V1BO

1> Ill uminated Panel Melter
1'; Au to m a t ic TIR Switch'ng
1'; VSWR Prot"'ctt'<1
,., + 13VI3A A c c e s s ory Sock""
t.- U .S . MaflufacturedAll Solid-StateI

MODEL:V350

n Built -in 115/230 VAC Supply
fr AM ·FM ·CW-SSB-RTTY
<'> 60d B Harmonics
fr 60dB S pur ious
fr Heavy Duly Deaig n

ALL-MODE VHF amplifiers
'-- '-F"'OR BASE STATION & REPEATER USE

Fe" Kit . I 15VAC
Fa " K,t, 230VAC
Fa" Kit , \ lSVAC
Fa" K". 230VAC

19 I" ch Rack Ad ap to,
19 Inch Rack Ada p tor

MODEL

" V76
, oV360

V'"vn
v reo
V"""
V I308
V1 35 B

F l 10
F220

' F1 35
° F2 35

AM-l
' RM 2

FREQUENCV

50 5 2 MHZ
50-52MHz

144_14BMHz
1 44- 148 M Hz
1 44 148 M Hz
144 148 M Hz
220225MHz
220-225M Hz

INPUT

8-15W
5-10W

10-15W
1-3W

5-15W
10-20W
10-15W
25-35W

OUTPUT

100 1 20W
400-4 50W

7590W
75 90W

1702Ol:!W
350-4OQW

7065W
1 40160W

SIZE W EIGHT FAN KIT PRIC E
W ..D .. H REQUIRED

216.330. 178 ",,,, 11 7 ~ \l (26 tl,s) No $33900
4 32.3 3O. 1 '78 m m 23 4 <s (52 tos) Yes $005.00
21 6.330.1 78",,,, 11 .7 kg 126 1bs1 No $31500
2 16.3 30 . 1 '78m", 117kg 12Blos) No $349.00
216.330. 178",,,, 13.5 kg 130lbs1 eWEr FM $53900
432.330.1'78mm 234 kg 152 11)s ) Y .." $B95.00
216.330 .178",,,., 11.7k1l 126 1bs1 No $329.00
216.330.178mm 117kg 126 1bs) CWEr FM $46900

135.135.50mm 1 kgl2 21bsl s 3300
135.135.50m", 1 kg 12_21hsl s 3300
381 .140.69mr;n 3.2 kg l 7lbs) " 59.00
JIll . 140 . 69m", 32 '91 7 I!:>s) e 5900

483. 3.1 78 ",m I kg 12.2 Ibs1 e 2500
197.32.26",m , 5 ~y (l llbsl , 1:;>,00

• U s"d wit h the V360 & V350A",p lof,e rs , . Fo. Expo<t Only I Other hequencle. A v ail..b leon Req..... t

Deafer Inquiries Invited

RF POWER LABS, INC. .... R27

VISA'

11 0 13-1 18 th Place N.E. · Ki rkland, Washington 98033 T e lephone: (206) 8 22·1 251 • TELEX No , 3 2· 10 4 2
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• S~~ Soh.,,,., nighl "Cl;"II~'

• S,...P ......... In~ ..ndoul
• ARRL 1..ll<s .. nd l opic •

• F........ . nd Int<'ting.
• C""""",c,,"1n.hibl ts

• HGully p<lzu
• /"I."l<>r . ",.rd.

Now Iflll$ 14 rl! yea ,
Sepl.mbe, 7, a I nd 9, 1919

/"I.e.. t US"I the e l, ·cond itionc:d l"I..lbou,,,,,
..udltori"m. Hamful headq....rt..' . a l lhe

Rarrwoda Inn, US I . T.lk· in o n 25/85.
Tickets a~ 13.50 pe' person.

-trmrr:>-,-.e~ : 'm-'~4 ~:J-.-GUW-
P RETU N EO. COMP LETLY A S SEMBLED __.. '"OR ALL MAKES ~ MODELS OF AMATEUR
O NLY O N E NEAT SMALL ANTENNA FOR TRANSRECEI VERS. TRANSMITTERS ,
UP T O 6 eANDS I EXC EL LE N T r OA CO N· GUA R A N T EIED rOA 200 0 WATTS sse
G ESTED H OU SING AREA S · APARTMENTS 10 0 0 WATTS CWo FOR NOVICE ANO IUL
LIGHT. STRONG • ALMOST INVISIBLE r CL A S S AMATEURS!

C O M P L ET E A S S HOW N ..."' 10 eo n. RG 5 8U. 1S2 ollm ' ••clllno, .nd PL2 159 eonnoctot. .... .. 111• • '., 30 ,• .
300 ,_ a cron . nd ._. • .... .. CO" " • • '" willi _ In 1, .._. ••t. a .... Itot lc. dl• •_,• •
_.d U' , , ' .._'" tr_ f"Xe-_,." wllc"'o b " rar ••u __•
_.UOn • U n" WT. U S S THAN 5 LBS.
I~O·2C>lf5-1O _ 2 tr..... -.. eo ,1. RG58U· "......101.. • M_TT1BU •• .5 59 .9 15
80·~ -20.t5-10 ba..... 2 tr., _ 102 f t. w ltll lIO n. flGSaU - cu u _ _ M _ au • • .$ 54.9 5
4 0.2 0 _15 _10 _ 2 ttu - 5"". wlllo 90 ft. RGS e U u n _ . ... ... . Mo lOO18U •.. $ 53.95
2 0-15_10 ..._ 2 u-... - 26 ft . "" II" 90 rt. RG 58U _ •• C.N• • __ Mod.. K>OT B U • ••• • 52.95

S E ND '-UL l PFUeI: F OR P OST PAID IN SURE O DE:l. IN U S A. (C aoo , 01.," •C_ .' _c"., _.tc..J ...." ... ...... V IS A 8 .... A..._ • MASTER CH ARGE: _ AMER. X-
P RESS.Gto _ .n" ••._ •. p" 1-308_238-5333 9 A M _ S P M INU. "., • . W . ... .. 2 _3 ".,1.
PRICES M AY INCREASE SO _ ORDIER NOW AND S AVEl ......., . .. .... 8""'_U" 1011 'U, . Mo ... ,
bee. tNll M." .... USA . ,.REE INFO . AVAILABLE ON LY ,.R OM .

WESTIERN ELIECTR ONIC S O. cot. A 7. 8 ....., .. . , . N.blooko. 6884 7

For l ull ln lo ,m. lI on cont.ct:
PI"lln"m Coas' Am.f.", ll"d/O Soc/."
PO BOl 1004
U.,tIov.... Fl .1211IU DOVETRON

( ( 1.805.485.0942) I
VINEYARD AMATEUR RADIO

We sell 'ren-rec, Aida, SST, Wilson,
lunar, Mirage, and many others fo r less.

Mpc-l000c
Multipath Correction
In-Band Diversity &
AFSK Tone Keyer
Amateur Net: $545.00

* INTRODUCING *
The RM·101 and T5-82O rcvr mod k it

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
~p key&r (20 to 60 ml) . Both EIA and MIL FSK outputs are provided for d irect
Interface to m icroprocessor and video term inal peripherals.

Improves overload. c rossmod, and sen
si livity (noise l ig.)

Mpc-l000cR
Signal Regenerat ion &
Speed Conversion
Amateur Net: $645.00

A f ront panel switch permits intern al TSR-200 Signal Regenerator·Speed convert
er assembly to electronically " gear·shift " between 60, 67, 75 and 100 WPM. AU
incom ing and outgo ing signals are regenerated to less than 0.5% bias distortion•
Also ava ilable with DIGITAL Auto5tart (TSR-200D): Amateur Net: $695.00

Vineyard Amateur Radio-4407 Vi neyard Rd. ,.;;;;".
Oxna rd, CA 93030 ==.... '175

BESTOF ALL. the ki t sells for $1 4.95 (hall
01the cost of other kit s)

The Mpc·1000R;TSR-SOO provides Preloading and Recirculation of the 200 character
Fl FO Mem ory. a keyboard.c;ont rolled Word Correction ci rcu it, Variable Character
Rate. Tee Dee Inhibit , Blank/lTRS Diddle, a Triple Tene-Pair AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS-100) Autostart mode.

·The Mpc·1000R is also available without a TSR assembly and funct ions as a Mpc·
1000C with a Triple Tone-Pair AFSK Tone xeyer, This "Baslc-R" permits future ex
pansion with a TSR·loo, 1 SR·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 co m plet e specifications, or call: 213·682·3705.

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA, CA. 91030DDVETRDN

Mpc-l000R/·
TSR-500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor·
rection & DIGITAL
Autostart
Amateur Net: $895.00"

SCANNERS· SCANNERS· SCANNERS

YOU'V IE BIElEN TH IE RIEBT , NOW BUY THIE RST

HAMSCAN·2
K... d 74OOA, KDK 2015A, KDK 2016A, P_
Cornrn II, Midland 13- 510, HW-i!036,ot~

• ,..t".... _ chan_l col _.....,. ...ithout .....t
'" ...-tting d•• I. to nrDII _ ............, by otn-.

. lJn4 _ totally~' Df"t, no."-""

bo....
• an N-'OII rMiO 21XI kH:r_, not SO kHr, ..;u, .

3 .r.nd~ 01> _I~ cJo,.,oN.... bef_
, - ....- .

• M ,.....-ad ....... po ovicMtl 3 functa..:
_ MM"tIHop, r _ n . I,..". ICy~

int, ..... v-....i1; ifrC.wtoc" ing """- in ~Mo_......
• Tot. II, ......b lad .nd t..ud .5• .85 .1.50

"".
Ord.r HAM BeAN·1l! . nd pl. ... apKily tyP'l of rill

QechnicldraUnic
P.O. BOX 636
STERLING HTS. MI 48078 ~ ,..
Phone Orders C.II: (313] 286-4836
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H. C. Sherrod W5ZG
4715 Crockett Blvd.
Gafwston TX 77550

A Better Heathkit "Cantenna"
- improved metering circuit for an old standby

Update your dummy load.

Fig. 1. Schematic of the Heathk i~ "Cantenna."

200 Watts full scale was
des ired.

The first operation was
to modify the c ircu it
shown in Fig. 1 to that
show n in Fig. 2. Note that
in Fig. 2 the va lue of res is
tor R3 has been changed
from 1000 O hm s to 2500
O hms. It wi ll be noted that
Fig. 2 incl udes the addi
tiona l components noted
in Table 1.

All of these additional
components a re installed
within the small metal box
which is attached to the pail
lid of the Heathki~ "Can-
tenna." .

The indicating meter
employed had a 2()().micro
am pere fu ll -sca le move
ment with an internal resis
ta nce of twelve hundred
Ohms. This meter was di-

1.5-7.0-pF glass, piston-type variable capacitor
.01-uF disk ceramic capacitor
1Q()().Ohm miniature rnrcro-potenucmeter, Bourns trimpot
120-14-E1000
12QO.Ohm, Y. ·Walt resistor, 10% tolerance
4.7-pF disk ceramic capac itor

shown in Fig. 2. the in
d icating meter can be
made to read the same
va lue for a given amount
of power whe ther it be at
3.5 MHz, 29.7 MHz, or at
any freq ue ncy betwee n
these va lues .

When this has bee n ac
complished , t he ind icat ing
meter may be calibrated in
Watts and will prov ide sat
isfactory ind ica tio n of
transmitter output power
at any frequency between
3.5 MHz and 29.7 MHz.

The basic difference be
tween the indicator cir
cuits shown in Fig, 1 and
Fig. 2 is that the circuit
shown in Fig. 2 incorpo
rate s a frequency-compen
sating netwo rk.

In my case, an indicat
ing meter tha t wou ld read

crI ,00..'

a means of indicating
relative power.

With the c ircuit shown
in Fig. 1, a n am oun t of
power at 3.5 MHz appli ed
to th e dummy load will
p rod uce a certain meter
defle ction. If the sa me
amount of power is ap
plied to the dummy load at
29.7 MH z, the meter de
flectio n will be con
siderably greater.

By modify ing the in
dicator ci rcuit to that

..- ,

"'
.. .. ec OVT," ..

C2
" C3T"" cs..

'" " 1 °'''' cr R'' ~·10 .' r ,0' ,,'
R5
C'

"'-

,.--- --.,
'OIL ,

, ""
: ~ll I, ,l ..J

"''00'

..---- ---,
,~ ,. "' ,• ~Il', ,, ,L J

T he He a thkit't " Ca n
te nna" d ummy load ,

Model HN·31 . consists of a
fifty-Ohm d umm y load re
sisto r, R1 , imm ersed in o il,
and an indicating circuit
consis ting of resistors R2
and R3, capaci tor C1, and
diode D1. Fig. 1 shows the
sche ma tic d iagram.

The indicati ng ci rcuit
provides for connection of
a di rect cu rrent me te r to
the jack marked DC OUT.
This arrangement provides

Fig. 2. Modified schematic of the Heathkit'" "Cantenna." Table 1. The additional components included in Fig. 2.
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Fig. 3. Setup fo r frequenc y-compensation ad justment.

r- "" ••TT"UI. OII .~ . ....UI.

~~." .'" '''M,~~~
~~ "'Dl(&fI"Gr- ee 00< " <;0& "

A " [T( .

Ta T. US"'TT( .

! -'©~

~ ~ ~ / Ioi)-J
1
©

/' .
H(.THKIT · CUH.... . · -...J OC~. " . lL

rectly co nnected to the DC
O UT jack of the Heath
ki~ dummy load.

An indicato r that will
show the a mou nt of power
app lied to t he dummy load
is necessary fo r proper ad
justme nt of the frequ ency
com pe ns a ti ng network .
Either an ammeter o r a
wattmeter of known ac
curacy m ay be employed.
The se tu p for frequency
adj us t men t for proper
com pe nsa t io n is shown in
Fig. 3.

The adjustment pro
cedu re is as fo llows :

1. Se t C2 at minimum
capac ity and se t R4 a t
maximum resistance .

2. Se t the transmitter o n
3.5 MHz . Grad ua lly in
c rease the power leve l u n
til the ammeter reads two
Amperes or the wattmeter
reads 200 Watts. Decrease
t he resistance o f R4 until
the indica ting meter reads
fu ll sca le .

3 . Se t the transmitter on
29.7 MHz . Grad ua lly in
crease the power leve l un
t il the amme ter reads two
Am peres o r the wattmeter
reads 200 Wa tts. Note that
the indica t ing meter will
read full sca le before the
ammeter reads two Am
pe re s o r the wattmeter
reads 200 Watts. Reduce
the re ading of the mdicat-

o
DC OUT

ing meter by increasing the
capac ity of C2 until the in
dic ating me te r reads full
sca le when e it he r the a m
meter reads two Amperes
o r the wattmeter reads 200
Watts.

4. Repeat ste ps 2 and 3
in seq uence unti l the in
d icating meter reads fuJI
sca le when the ammeter
reads two Amperes o r the
wattmeter reads 200 Watts,
whether the app lied fre
quency is 3.5 MH z o r 29.7
MH z.

If a wattmeter was em
p loyed in the ad jus t ment
se tu p, the ind icati ng meter
may be direct ly calibrated
from the wattmeter read-

Ammeter Indicating
Reading, Meter,
Amperes Watts

.4472 10

.6325 20

.7746 30

.8944 40
1.0000 50
1.0955 60
1.1832 70
1.2649 80
1.3416 90
1.4142 100
1.4832 110
1.5492 120
1.6125 130
1.6733 140
1.7320 150
1.7889 160
1.8439 170
1.8974 180
1.9494 190
2.0000 200

Table 2.

mgs.
If an ammeter was em

ployed in the adj ustment
setup, the Watts corres
ponding to the a mmeter
read ing are shown in Ta ble
2, and the ind icating meter
may be ca lib ra ted from
th is data .•

The personal Antenna
...Custom created with Hustler components.

•
Make your choice of Hustler components. Aluminum and
chrome plated brass mast with bumper mounting or stainless
stee l 180° adjustable ball fender/ deck mou nt. Standard 500
wan PEP resonators or Super 2 KW PEP resonators wIth large
'" H i-O" computer designed inductor and stainless steel t ip roo.
Optional Quick disconnect sta inless steel resonator spring.
Quali ty manufac tured 50 0hm coax. You want top performance.
That' s why you should customize with the ...
MO/ RM series antennas and components
from Hust ler. the name recognized for
personal quality in antennas!

~
DEALERS

Amateur Electronic Supply
621 Commonwealth Ave.
Orlando, Fl 32803
305-894-3238

Delaware Amateur Supply
71 Meadow Road
New Castle. DE 19720
302-328-7728

Evans Radio, Inc .
Route 3-A Bow Junct ion
Concord. NH 03301
603-224-9961

Sunrise Amateur Radio
1351State Road 84
Ft. Lauderdale. Fl 33315
305-761-7676

Un ion Electronic Distributors
1601 2 South Cottage Grove
South Holland, Il 60473
312-723-1500

Western Radio
1415 India St.
San Diego. CA 92101
714·239-0361

v o-a
$22 .95

MO. '
$22.95

RM-75 S
$31 .9 5

RM -40S
$16 .95

~ H"

•
RSS-2
$ 5 9 5

0 0 -1
$ 16 .95

3275 North B. Ave. • Kissimmee, Florida 327 41

Clearly the choice of those w ho know qual ity.

RM-20 S

(l#~BB)' ,::5
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Harry W. Pardue AA4AGIDA IKV
PSC Box 1674
APONY 09J1J

The 80 Meter Coax L
- compact design really works

the feedltne. The length of
the feedline is not crit ica l
and can be made to meet
individual requirements .
Strip the feed line (opposite
the transm itter co nnecto r)
back one inch and main
tain the separat ion be
tween the center co nd uc
tor and braid.

Now it' s tim e to connec t
the feedline to the anten
na . This is ac hi eved by con
necting the braid of the
feedline to the center con
ductor of the antenna and
the center conductor of
the feed line to the braid of
the antenna. Next, drive a
ground rod into good old
Mother Earth and attach 1
or 2 radial s (',4 wave length
of #14 copper wire each) to
the ground rod , leaving the
remaining portion of eac h
radial stretched out across
the ground. Now, connect
the feed line braid and an
tenna center cond uc to r to
the grounding system and
so lde r and tape all connec
tions. The antenna itse lf
can be erected in many
ways, depending on avail
able space, as depicted in
the illustrations. Select the
method that best suits your
individual requirements
and erect the antenna. It
shou ld be noted that the
ve rtical and horizontal
distances are not critica l,
but the connection be
tween the feedline and
antenna always should be
kept at ground level. After

one or more radials laid
along t he ground. If a
matchbox is available, thi s
antenna, as described, will
work well on 80 and 40 me
ters without pruning the
antenna. It also ca n be
used on other bands by
making the length of the
coax Y4 wavelength for the
band desired . If no match
box is available, quite a bit
of cut-and-try work is re
quired . However , when
you reac h optimum res
onance using this method ,
the anten na will show an
swr of about 1:1 across the
e nti re 80 meter band from
3500 to 4000 kHz.

Well, so much for the
background history and
specifications, and on to
the construction and ways
to get it in the air.

Construction is started
by simply cutting a quarter
wavelength of coax (ap
proximately 63 feet ) and
stripp ing one end back o ne
inch. Short the braid and
cente r conductor together,
attach a three-foot piece of
copper wire (#14) to the
braid and center conduc
tor connection, and solder.
The #14 wire will be used
to tu ne the antenna. Strip
the other end of the coax
back one inch also and
ma intai n the separation be
tween the braid and center
co nd ucto r.

When you reach this
point, it is time to prepare

fEED LI ~E

work and works very we ll. I
am presently in West Ger
many wit h the US Air
Force, and I have worked
stations all along the east
coast and in central USA,
and, of course, all around
Europe. I received co n
siste nt 5/6 and 517 reports
from all contach.

Construction and initial
testing were conducted
whi le I was stationed in
Oklahoma, knowing that
when I arrived in Germany,
with its narrow, crowded
streets and houses touch
ing each othe r, I wou ld not
be able to put up a full
sized 80 meter di pole . This
a nte nna is basically a
qua rter-wave shorted stub
of RG-58 (or other common
coax) fed out of phase
against earth ground with
the outer braid of the coax
acting as the radiating por
tion of the antenna. Better
results can be obtained by
using a counterpoise or a
radial system consisting of

It'-=fE==='::=':=':''~ c[~TE ~ CONDUCTOR
-- - - - - - -- - ~~BR"'D

Fig. 1. The 80 meter coax inverted L.

~ '.-"'---"._---,
I ----- - -- - - ,

T he re have been ma ny
a rt icles written about

do-it-yourself antennas for
just about every purpose
imaginable - mu Iti-band,
longwires. verticals, big
ones, small ones, and on
and on, but all of these
antenna articles have this
in common: You must have
certain hardware item s
available and some elec
tronics expertise to put
them together. The anten
na I am about to describe
to you is simple, small (for
cramped spaces), and very
eff ic ient. The best part
about this antenna is the
fact tha t al l you need to
bui ld it is some solder, a
so lde ri ng iro n, #14 copper
wi re, some common hand
tools, and a ro ll of coaxial
cable.

I am not an e lectronics
engineer by any stretch of
the imagination and I don't
fully understand how this
antenna works, but I can
honestly say that it does

------- --,,,,,,,,,,,
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Fig. 2. Hanging method A- inverted L. This method re
quires only 33' of yard space. The an tenna is raised to a
vertical height o f 30', using a tree or mast to secure the
antenna to, and then our horizontally a distance of 33'.
This method also provides vertical and horizontal
polarization.

the antenna in 6 -inc h
pieces until the swr is
sat isfacto ry. A lot of time
could be saved in this pro
ce ss if a friend co uld cu t
and pru ne the antenna
while you remain in the
shac k to co nd uc t the swr
checks, shouting instruc
tio ns to him.

As I said be fore, thi s
antenna is ve ry s imp le,
sma ll , a nd efficient, and an
excellent o ne especia lly
fo r t he Novice because of
the low cost and ea se of
construc tio n. •

--- 'OTLOOO ROO1:

•' ''SUu f Oll

Fig. 3. Hanging method B- sloper. Th is method requ ires
about 60' of yard space, but can be used if a tree or mast
near the house cannot be utilized.

sa tisfacto ry. If you co n
tinue to trim the #14 wire
to a point where there is no
more wire to trim and the
swr is still too high, you
must start cutting off
6-inch pieces of the anten
na itself . Be sure that t he
bra id a nd ce nter conduc
to r o f t he a nte nna a re
reconnected each time thi s
is do ne , befo re the swr
check is made. If, on t he
other ha nd, the swr went
up after the fi rst piece of
wire was cut off, you must
add #14 wire to the end of

Tuning is a ccomplished by
t rimming the #14 wire at
t he end of the a nte nna . Cut
a 6-inch piece of the #14
wire fro m the end of t he a n
tenna and the n c heck t he
swr again . If the swr has
dropped, but no t e nough,
cut off another 6-i nc h
piece of wire, c heck the
swr aga in, and repeat this
process until the swr is

' ''SUL . fOll

,

l ....... ./ <,
-

GROV "O ROO----..

' n -

t he an te nna has be en
e rected, connect the feed
line to the tra nsmitte r
through the sw r br idge .

Sta rt out test ing t he
ante nna with low power
and remain on low power
throughout the testing a nd
tuning stage. You may start
with an swr as high as 2.5:1 ,
bu t don't despair. This is
when the tuning starts .

..
Liletime guarantee against
manulacturing defects.

• Registered serial number.
• Vibroplex@quality throug t!·O!Jt .

"standard' model witt! wrink le
finished ca st iron base available

for $49.50

VIBROPLEX.

• Adjustable jeweled bearings.
• Tension and contact spacing

fu lly adjustable ,
• Large, solid. coin silver contact •

poi nts.
• 2 V~ lb. chromeplated steel

base rests on non-skid leet .
• Top parts designed fromour

world famou s
Vibroplex@"Original. ' ,

Availab le at your dealers or through thefactory.
Send check. money order. or use your VISA or
Master Charge. We pay all Ship~ing charges
ex cept on orders outside the contt nentat U S.

see your diller or wrile lor Iitenture on all our world Ilmous line 10:

The Vlbroplu: Company. Inc. ....V24
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212-925-7000

• Complete repair lab on premises
• Tubes and parts in stock
• Export inquiries expedited
• Span ish spoken

Men·Wed.
Thurs.
Fri.
Sa l.

BARRY ELECTRONICS CORP.

The la rge s t and o ldest ham radio s tore in New York
We s tock all popular brands-

YAESU, DRAKE, TEMPO, SWAN,ICOM,
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HY·GAIN, MOSLEY, TRI·EX TOWERS,
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AHF/ANTENNAS
2814 S . Baywater Ave.
San Pedro Ca. 90731
Phone (213) 831 ·5444

Dealerships lIuilable

INTRODUCES
OUR NEW

EXCLUSIVE

MOBIL ANTENNA .
* GREATER AElD STRENGTH* GREATER TUNING RANGE
* ALL NON-CORROSIVEPARTS* ALL THREADS U_S. STANDARD

3/ 8 x 24
* MADE ENn RElY OF DUAUTY

MATERIALS

OUR FINEST KIT only $8500
Radiator, Mast, 10 MeIer Adaplor, and
1 ea. 75, 40, 20 and 15 Meier Coils

(Parts maoy be purchased separately)

Common 2- 4 · 6 and 8 MHz MARINE
freQuency coils a lso ava i lab le

2 to 30 MHz Custom Frequency
Coils. made to order
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Write for brochure
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Box 7307
Waco. Texas 76710
8 171776·4 444

WACUm
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I - I
lOUR NEW BANDPASS- I
I REJECT DUPLEXERS WITH I
lOUR EXCLUSIVE I
I BpBr CIRCUIT* I
I ... provides superior perter- I
I mance, especially at close I
I frequency spacing. I

Models available for all Ham I
I bands. Special price fo r
I Amateur Repeafer Clubs I

CAll OR WRITE FOR DETAILS:

D

•

•

"""A~16T or ARC·94 or ARG-102.
B-490T or CU-l658 or CU·1669.
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DIV. OF MILITARY ELECTRONIC CORP.
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N.J . 07606, (20 1) 44().8787 "V51
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FOR THESE ITEMS
ALSO WA NT ANY OTHER
COLLI NS AVO INIC EQU Ip·
MENT, MODULES, OR PARTS.
ALSO NAVY AND GROUND
EQUIPMENT.
IF IT'S MILITARY, WE ARE
INTERESTED.
FIND OUT WHAT YOUR EQUIPMENT
IS WORTH .
Absolutel y no obligat ion, call collect
NOW for in formation and prices.
WHO KNOWS? YOU MIGHT BE SIT·
TING ON A " GOLD MINE" .
CALL COLLECT TODAY AND FIND
OUT.
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Para-graphics isproud to announce its' new
portfolio of QSL's. The portfolio contains o ur
complete line of QSL Cards ... not small
reproductions, but a ctual size, FULL COLOR
prints. Included in the portfolio are twelve
brand new, FULL COLOR cards.

Send $1 .00 today. for your QSl portfolio .
The $1.00 is redeemable

with your first o rder of QSL's.

BRAND NEWI

f'taCl;cal
ANTENNAS
tor the RacIO Amateur

You've never seen an antenna book quite
l ike th is:

o How to build practical beams, quads
and wire antennas.

o Computer-generated beam headings to
every known country in the world .

o Charts and tables to el iminate tr icky
calculat ions.

o Practical ideas for the newcomer.
o Complete bibl iography of magaz ine

articles on antennas.
o Tips on how to keep you r antenna up.

And much, much more.

New format , big d iagrams, easv-to-read
text . And it's completely brand new!
Durable v inyl cover. $9 .95 . Order now!

I enclose $10.95 for Practical Antennas for
Ihe Radio Amaleur. (BK1015)
($9.95 for book, plus $1.00 handling)

Enc losed: 0 Check 0 Money Order

o Mast er Charge 0 Visa
Card # _

Interbank # Exp. dal e _
Signature _
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State Zip, _
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To calculate successive OSCAR B orbits, make a list of the f irst
orbit number (from the OSCAR Bchart) and the next thirteen orbits
for that day. list the t ime of the fi rst orbi t. Each successive orbit is
then 103 minutes la ter. The chart gives the longitude of the day's
first ascending equatoria l c rossing. Add 26 - for each succeeding
orbit. To find the t ime OSCAR B passes the North Pole. add 26
minutes to the time it crosses the equator. OSCAR 8 wilt cross the
imag inary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4·29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-1 46.00 MHz
upl ink , 435.20-435.10 MHz downli nk, beacon on 435.090 MHz.

OSCAR Orbits..,,------,-,~
Court"., o f AMSA T

The listed dala tells you the t ime and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. list
the time of the first orbit. Each successive orbit is 115 minutes
later (two hours less five minutes). The chart gives the longitude 01
the day's first ascending (northbound) equatorial crossing. Add
29- for each succeeding orbit. When OSCAR is ascending on the
other side of the world from you, it wi ll descend over you. To find
the equatorial descend ing longitude, subtract 166 0 f rom the
ascending longi tude. To flnd 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 determine If OSCAR Is above the horizon (and thus
within range) at your locat ion is to take a globe and draw a circ le
with a rad ius of 2450 miles (4000 kilometers) from your OTH. If
OSCAR passes above that circle, you shou ld be able to hear it. If it
passes right overhead , you should hear It for about 24 minutes
total. OSCAR 7 wil l pass an imag inary line drawn from San Fran
cisco to Norfolk about 12 minutes after passing the equator. Add
about aminute for each 200 miles that you live north of this l ine. If
OSCAR passes 15- east or west of you, add another minute; at 30 ",
three minutes; at 45 -, ten minutes. Mode A: 145.85-.95 MHz up link,
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 B calculations are sim ilar to those for OSCAR 7, with
some important exceptions. Instead o f making 13 orb its each day,
OSCAR B makes 14 orbi ts during each 24·hour period . The orbital
period of OSCAR 8 Is therefore somewhat shorter: 103 minutes.

New Products
from page 24

order: (1) With too-high selec
tivity set in , the f ilter may
" ring," so go easy and only use
the degree of selectivi ty you
need. Also, remember that It's
hard to tune your receiver wi th
400Hz bandwidth set in ! (2) The
auxiliary fil ter is wired in series
with the main filter, so you have
to remember 10 set it at m ini
mum settings when it's not in
use. (3) The filter can't com
pletely overcome poor receiver
i-f selectivity or overloadi ng on
strong signals. You may be able
to minimize overload problems
by turn ing off the age and riding
the rf gain control on your set.

All things considered, the
f ilter is undoubtedly a good buy
and has a number of very con
venient features bu ilt In; I en
joyed reviewing and using it.
Nevertheless, a lew minor Im
provements could be made: (1 )
The power adapter furnished
with my unit didn't enable the
filter to develop quite enough
audio. The instructions say that
a full 18 volts at 300 mA is re
qu ired for full two-Watt audio
output. A huskier adapter would
be useful. (2) The headphone
jack could be transferred to the
front panel, and a multiple
position speaker/phones selec
tor switch added. (3) An "on-off"
LED panel indicator would be a

ni ce feature, as it's easy to
forget to turn the filter oft when
not in use. (4) A schematic dia
gram, along with alignment In
structions, should be provided
for the day when maintenance
may be requi red. (5) There Is an
audib le c lick heard In the speak.
er whenever the unit is switched
on and off. It's not loud enough
to be object ionable, however.

At about sao at th is writing,
the MFJ-752 filter packs In a lot
of features at a modest pri ce;
for S20 less, the Model 751 is
ava ilable (similar to the 752 but
without the aux iliary tuter.
hlghpass function, bypass fea
ture. and connections for a sec
ond receiver). I found the Signal
Enhancer II to be a very com
petrtrve, seven-to design that
should be a handy accessory
and worthwhile investment for
t he ol d-timer and beg inner
alike. For further informat ion,
contact MFJ Enterprises, Inc.,
PO Box 494, Mississippi State
MS 39762; (BOO}647-1800. Read
er Service number M52.

Kart T. Thurber, Jr. W8FXJ4
FL Walton Beach FL

AVANTI'S NEW MOBILE
ANTENNA

Avant l Research and Devel
opment, Inc., has come up with
a new concept in VHF mobile
an tennas, an antenna tha t
mounts on glass in minutes

without tools. No ground p lane
is requ ired, and there are no
holes to drill.

A row-prctne, one-inch sta in
less steel mount ho lds the whip
to the window by a new aero
space adhesive discovery that
is 50 i nch pounds stronger than
a 1/4" x 20 metal bo lt. It can be
easi ly removed, though, ac
cording to in structions, and is
guaran teed by Avanti to ho ld
securely under even abnormal
weather conditions and exces
sive vehicular vibrations.

There are no external e lectri
cal connections to corrode, as
the coax cable and capacitor
box are mounted inside the ve
hic le . The new AH 151.36anten
na has tested 1 dB stronger
than conven tional 5/B·wave
trunk-mount antennas, accord
ing to the manufacturer. It is
also claimed to have a more
uniform omn t patte rn than
"ground" -p lane-type antennas.

Because this unique 1I2-wave
design is mounted higher than
a trunk-mounted Sl8-wave an
tenna, It o ffers a higher ettec-

IHam Help
I have a Motoro la UHF rig,

model U44BBT-1000A which I
plan to convert to 440 FM. I
would like help in obtaining all
schematics and informat ion
possibl e on the radio and its

live radiation point wel l above
the roof o f the vehicle lor mexr
mum performance in all appli
cations. The capacitive coupler
forms a highly tuned c ircui t be
tween the antenna and the ra
d io to assure max imum perter 
mance th roughout the 2 meter
band.

Its fu ll hart-wave design is
sa id to provide a radiat ion pa t
tern that is not di rec tionally in
fl uenced by mounting location
as are conventional 1/4·wave
and SIB-wave mobile antennas.
Typical mounting o f 1J4-wave
and 5/B -wa ve gro und·plane
mobile antenna s frequently
blocks radiation patterns.

The stainless steel whip and
hardware connec t to a chrome
p lated casti ng. The tough ABS
c a p ac i t i v e c oupling b ox
houses a line·tunlng coil con
nected to the rad io by a preas
sembled coaxial cable assem
bly . For fu rther inform ation,
co ntact Avanti Research and
Development, Inc., 340 Stewart
Avenue, Addi son 1L 60101;
(312}628·9350. Reader Service
number A93.

conversion. I also need wiring
diag rams or schematics for the
control head, which is missing.

Bob Lombardi WB4EHS
22246 SW 64 Way

Boca Raton Fl 33433
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For over 18 years, 73 Magazine has been the innovator in amateur radio , 73 led
the way in developing the use of solid-sta te circuitry, a nd was the first to pro
mote suc h things as SSTV, radioteletype, compute r applications for radio com
munica tions, and single sideba nd.

FREE TRIAL COPY

Radio electronics has changed as 73 ha s changed. Ever notice how other
magazines published in t he field of rad io electronics are just like the ones before
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VLF

THE WOODPECKER

L....--__I
I have just had the pleasure of

reading Mr. Ralph W. Burhans'
article on VLF reception. and
would li ke to Inform readers
that they can obtain more mtor
mation from the manual Na~al
Shore Electronics Criteria, VLF,
LF, and MF Communications
Systems, Navelex No. 0101,113
(Federal Stock No. 008-059-

William D. Mauldin
Boca Raton Fl

Thanks for the most kind letter.
If you get any more data on the
woodpecker, please pass it
along!-Wayne.

I wanted to write you about
the letter in May's 73 MagaZine
concerning the Russian "wood
pecker." I tried the recommend
ed procedure from the shack at
the store, and it worked. It may
have been coi ncidence, but
soon after I began to send dlts
in time with the clicks, the In
terference stopped. Even if it
was coincidence (both t imes), it
made me feel better! I hope it is
really Working, for that damn
noise has helped me lose more
OX than just about anyth ing.
The gent lemen from the West
Coast OX Association are to be
applauded. Now the Russians
are probably hot on UFO chas
ing, w ith the recent glitches in
their litt le radar. Brll1 iant!

One other thing , Wa yne .
Don't be too hard on those pee
pte who are loyal fan s of you rs. I
understand your position on
wanting people to agree with
you with their brains and not
their guts, but you are a public
figure-in the public eye. To
many, you are bigger than l ife
whether you like it or not. Their
gut react ions begin In their
brains, for their brains filter your
wo rds down to the level of emo
lion. Th is is basi c human
nature, and this is an emotional
subject, unfortunately. I think
YOU'd be surprised at how many
friends you have that never
speak up for the mselves; they
like to hear you speak for them. I
think they would come through
In a pinch, however, and their
group should be cul tivated . You
have the rare talent of being
controversial combined with
the abili ty to make friends. Well,
I don't want to get too far Into
this, for I don't want you to think
I'm a sentimental c lod. Ju st
know that you have friends who
are behind you.

Steve Baumrucker WD4M KO
Chapel Hili NC

please check "up fro nt" to see if
I am there. I would enjoy talk ing
with you.

I
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The tetter from Jack McCord
KA4EXD published in the May,
1979, Issue of 73 was most in
teresting - made me stop and
thi nk a li ttle. Here I am at age 42
working on a Novice ham li
cense, looking forward to all of
the possible new contacts and
friends out there, and wo n
dering why someone of Mr.
Mccord's radio experience and
background wou ld even think
thoughts l ike that, much less
write them!

I have sat by the rad io lor
many years Just l istening, and
now I sincerely have to search
my soul to try and find just why I
never rea lized what a truly
wonderful hobby media arne
teur radio Is . I could k ick myself
for never taking the trouble to
sit down and learn the code that
bonds all rad io amateurs into a
group that Is l ike no other. I
hope the code requirement is
there always.

Dur ing the past few weeks,
my understanding of the rad io
service, the amateur wh o does
the talking or communicati ng,
and the fraternity that this rela
tionsh ip and association really
is has been Increased with each
dah and dit that has entered my
mind. And believe me, it hasn't
been easy. That has probably
made it even more worthwhile!

Certainly ham radio has the
rag chewers, the aSL collec
tors, the weather askers, and
the guys who do all of the other
things that Mr. McCord wrote
about. It is a hobby, not a pro
fession, and It is to be enjoyed,
With all of the many hams out
there, somewhere there is a per
son who enjoys the same thing
you do. This is the reward of
ham radio-trying to f ind th is
person-and making many ,
many con tacts and frien ds
along the way. I am really look
ing fo rward to It! I am just sorry I
wai ted so long to get started.

Since Mr. McCord is a loco
motive engineer, maybe his
feelings have something to do
with going down the same old
tracks, In the same old trains,
pulling the same old cars, never
looking at the different people
he is passing on his ride
through nte. The day will come
when he will realize that he is
wrong, and If not, I feel sorry for
him

Again, thanks very much for
your excellent publication and
study materia ls. Although I pur
chased the ARRL package. too,
I found your material and tapes
much more valuable with regard
to the tests. I am planning to
press on for the General, Ad
vanced, and Extra as my knowl
edge and understanding in
crease. I will be using your
materials to get me there.

I am a Captain with National
Airlines, fly ing the Boeing 727
on routes all over the cou ntry.
Should you ever fly Nat ional,

•
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Ralph H. Fellows II
KA2RFIWB5FTV

Box 2785
APQ San Francisco CA 96328

I enjoyed your June, 1979,
issue of 73 Magazine. Your arti
cle on page 138, " Protect Your
sel f with a GFI," Is very true and
something all of us should be
aware of. I notice, however, that
the price schedule on page 140
for the components and what it
would take to bui ld this ap
paratus does conflict quite a bit
with available ready-made kits.
For example, Hubbell Electr ic
Company has a portable model
GRP-115 available which has
been on the market for some
time. This unit sells complete
for $53.60. Likewise, Slater atec
tnc Company has a ground
fau lt interrupter ($30.60) with
the entire component layout
built into a receptacle which
can be placed in a normal-sized
t a-cubrc-roch box. The two de
vices I am mentioning have a
reset and test button already
built into the receptacle, and, of
course, do not need a 6 x 9 box
with handles to enclose same.

Such devices have been re
qu ired in any new construction
si nce January 1, 1975. In other
words, thousands and thou
sands have been produced and
installed with very few prob
lems. This could very well be the
basis for a fu ture artic le for your
magazine.
Carroll T. Overton, Jr. WD4FZG

Goldsboro NC

I have listened to your voice
so much on the 73 Novice code
study tape that I feel like I know
you. I hope to l inish up the
Novice test next week and take
the General in the next 30 days
or so. Please let me thank you
for the outstand ing study mate
rial.

Wou ld such a change only
cause more confusion? Wou ld
it make the KAs In Japan a
unique, recognizab le group
again? Has anybody got a bet
ter idea? Let 's hear from some
of the former KAs who have
operated from Japan. Let 's hear
from some of the new KAs in the
States !

I

I
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DOUBLING

I recorded, on a standard tape
cassette, much 01 their opera
tion. I even caught one net when
they switched 10 high-speed
CWoThe cassette, along with a
detai led log, was sent to the
ARRL " Intruder Watch." Alter a
couple of months, with no reply,
I sent a letter directly to Dick
Baldwin asking if they had re
ceived the cassette. Again, no
reply . Finally, after a few more
months, I asked Harry Dannals
to check on this. His verbal
report was thai they had re
ceived it, but apparently lost
track of the cassette- t hey
didn't know where it was ! So
much for " Intruder Watch."

Yes, 40 meters distu rbs me,
too, like 160 meters disturbs
me. Yes, I know, the ARRL is the
only " game in town." With all
the money they have (our
money), why can't they repre
sent us properly in Was hington
and in Geneva? It Is no wo nder
that not all hams are members
of the ARRL.

A n in te res ti ng side lig ht;
Many Long Island (th is is Dan
nal s country) hams, staunch
defenders of the ARRL and loud
detractors of Wayne Green, do
not subscribe to 73 and don't
read his editorials elsewhere!
Guess who tell s the radio clubs
in the Hudson Division that
Wayne is " ly ing"?

Thanks again for tel ling it l ike
it is.

Byron H. Kretzman W2JTP
Huntington NY

.( ,. '

In the midst 0 1 the confusion
generated here In JNKA land by
the FCC's new " system" 0 1 as
signing amateur callslgns, a
dim ray of hope came to me the
other day. I'd like your opinion
and the opinions of your read
ers on this.

What about doubling t he
number In the present KA
call signs in Japan? Instead of
KA2RF, why not KA22RF? In
stead 0 1 KA60J , why not
KA660J? I'm not sure If the
authorities here would go along
with the idea, but it seems
worth a try to me.

As I understand the system
here, the FCC doesn't have to
agree with such a Change. They
don', make our present callslgn
assignments.

1
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NO MORE NET

WARMED OVER?

The April issue of 73contains
comments by Wayne regarding
the $100,000 fiasco by the ARRL
last year. This is old, old news.

The fiasco was disclosed at
the Pacific Division Convention
at Reno last August as explan
ation for the large number of
Handbooks donated for use as
door prizes. I was the recipient
of one.

I know Wayne laughs all the
wayto the bank with his ARRL
"disclosures." We look to him
to amuse us with new stories,
not those that are warmed over.

Vince Salemme
Livermore CA

The Novice 15m WAS Net has
been discontinued and a 40m
version started. Check- in on
7.135 at 0800 UTC on Saturdays.
KA8AKL is net control.

Rick Todd KA8AKL
Newbury OH

1 1
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representatives from amateur
radio clubs from Manitoba and
North Dakota . it usually gets to
gether twi ce a year and meets
on the air in between. It was our
opinion that some group should
be formed to suggest frequen
cies for th e use of repeaters on
both sides of the border so they
would not interfere with each
other.

It was hoped that groups
planning repeaters would con
tact the Council before they
picked the ir frequencies to see
that it was not likely to interfere
with some other group.

We would like to see every
club in Manitoba and North
Dakota have a representat ive on
th e Council.

Fo r f urt her i n f o rmati o n ,
please contact: Bill Graham
VE4QG, 16 Frontenac Crescent,
Shi lo, Manitoba, Canada ROK
2AO, or Ken Larsen K0PYG, A.R.
#1, Devils Lake ND 58301.

Dave Snydal VE4XN
secretary-Trea surer

Brandon Amateur Radio Club
Brandon, Manitoba

CANAM COUNCIL

tests, i.e., computer CW, RTTY,
SSTV, satellite, etc.? Your men
tioned contest ideas are very
good.

Th e " IAR L" sho uld be
separate from 73 Magazine. I
say that because I hate to be
fo rced In t o an yt hi ng- th e
choice should be left to the in
dividual. A package price for the
two would be welcomed, I'm
sure.

The officers of the organiza
tion shou ld be elected by th e
rank and file members and they
should hold a two-year term.

In summary, I th ink we need a
strong lobby voice in Washi ng
ton, and I have ful l faith that you
can get the job done. Go to it!

Randall L. Rife KA4BAX
Clearwater FL

T he Canam (Canadian,
American) Repeater Council
was fo rmed in 1973 on the Ini
tiative of the Brandon Amateu r
Radio Club.

The Council is made up of

1 1

IARL

Please count me in as a
charter member of the new In
ternational Amate ur Radio Lob
by. I' ll join as soon as you call
for members! Whatever hap
pens during WARC '79, we all
need to be more prepa red the
next time around. The orqenue
tron you outlined in the Apri l,
1979, issue of 73 looks as close
to ideal as possible. I hope you
can get it all together by the end
of the year.

In answer to your questions,
ten dollars a year is more than
tair. With t he ARRL asking eigh
teen dollars a year, you could
probably justi fy twelve to fifteen
dollars a year.

Contests have a defini te
place in amateur radio-how
about the special mode con-

00015-2, $3.50), available from
the Superintendent of Docu
ments, US Government Printi ng
Office, Washington DC 20402.

Harry A. Weber
Chicago IL

1 1

editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
from page 7

During the mucn- too-brtet
planning sessions for the linear
amplifier testimony, I tried hard
to convince the ham manufac
turers and Bob Booth to th ink
along these lines, but the re was
no way to conv ince them. They
knew that the Commission was
dead wrong and t hey were
determi ned to tell them that.
The Commissioners did not
want to hear this news, so it
went in one ear and out th e
other.

If we want a Communicator
Class license, we can have it.
First, we have to f ind out what
the problems are which are
holding It up with the Commis
sian . . . and th ere is no di ffi
culty in getting this information.
Next, we have to come up with
some good solutions to these
problems . .. solu tions whic h
wi ll make it beneficial for the
FCC to do what we want. If we
provide enough benefits to the
FCC and don't give them addi
tional problems, we' ll get
everything we want. tt's as sim
ple as that. This is the way I
organized the hearing in 1973
and it worked perfectly. it can
work again.

BENEFITS
The key to any sales pitch,

whether it be fo r subscriptions
to a magazine, to advertisers, to
sell a product, or to convince
the FCC to act the way we want,
lies in the simple concept of em
phasizing the benefits and hav
ing a ready and simple answer
to any objections. For instance,
when our ad department ta lks
wi th advertisers, we point out
th at our readers are spending
an average of $500 each per
year on ham gear according to
our latest poll. If you work that
out, it comes to roughly $3.75
million per month .. . and that
comes to about $37.50 in return
for every dollar spent in th e
magazine for advertisi ng.That' s
one hell of an ad return, and it
perhaps explains why 73 has
more ads than any other ham
magazine. Most adve rtisers are
primarily interested in the bot
tom li ne . .. not in a bunch of
talk abou t circu lation (which
can include thousands of librar
ies ... which don't buy prod
ucts).

With the drop in newcomers
to amateur radio, it might be
prudent for both the ind ustry
and the clubs to think seriously
in terms of getting some action

on a Communicator Class li
cense ... th ere are certainly a
bunch of advantages fo r hams.
We've seen what the sparse
use of 220 MHz has done to
us ... f irst wi th CB try ing to
poach it and t hen with the
maritime interests sneaking
around In back of us and grab
bing it via the WARC route. We
desperately need new hams,
and I think we've seen that the
traditional way of getting them
has not been working.

WARC
There has been nothing much

new on the WARC front . .. still
no reason for optimism. But
once t hat is past if we are
reasonabl y intact we wi ll
have to get started on a pro
gram of growth and moderniza
tion. I've written before on our
need fo r a three-pronged ap
proac h to the situation ... wi th
a lobby In Wash ington to work
on getting the rules we need
throug h the FCC expeditiously
... a national lobby to get news
of amateur radio into the media
and encourage the growth of
the hobby .. . and an interna
t ional lobby to get amateur
radio into everyone of the
emerging nations and make
them supportive of amateur
radio at future internat ional
conferences.

l et me say this clearly: If the
ARRL doesn't shape up and ac
cept the responsibil ities out
lined above ... I wi ll do it. I
prefer to do more fun things and
deve lop computer software
sales ... perhaps DXpedition a
bit, etc. From here on it Is up to
you .. . either you get t he

League to stop was ting your
money or else I'll get something
going to do the job they should
be doing. Note that, ARRldirec
tors.

If I do get something working
along this line, it is going to cost
a lot more than $18 per year and
you are going to enthusiastical
ly support it. But then, I will get
the job done and not come up
with an emerdement of obfus
cation about why nothing hap
pened .

APRI L WINNER
Philip S. Rand WlDBM ran

away with April's $100 bonus
check for his article "An
a-Element, An- Driven Vertical
Beam." Remember, you can
vote for your favorite article by
using your Reader Service card
ballot at the back of the mag
azine.

BRITISH HAMFEST
The RSGB was kind enough

to arrange their yearly hamfest
during my short visit to England
In May, bless their hearts. My
main purpose for the trip was to
set up distribution of Instant
Software in the UK and other
European countries, but you
can be sure that I didn't miss
visiting the yearly hamfest.

It was quite a way from the
center of town. Sherry and ,
found it at the end of an Under
ground line .. . plus a bus
trip .. . at the Alexandra Palace
.. . a large building. My ego got
a boost right away when I was
recognized by some local 73
readers. That's fun.

1 snapped a few pictures so
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This is the front of the palace. The exhibits haff ran the entire length
of the bUilding! You had to go way around to the side of the building
to get in.

Most of the ham gear was pretty much what we have. It comes from
Japan, lust like ours.

This view may help give you an Idea of the size of the place. ThIs
shows lust the exhibits In the left·hand side of the main hall.

In case you th ink I wasn't there . . . that's me talking crystals with
OuartSLab.

ment and parts. They had ocz
ens of booths selling zlllions of
radio parts.

you could get an idea of the size
of the hamfest.lt was mostly ln
volved with the selling of equip-

The RSGB group was actively pushing 73 ... see tee-shirt proof.

This is a wide-angle view showing the center part of the exhibits
floor. There is an antenna booth at the lower right and an enormous
pile of used test equipment (much of It laboratory) in the center.

On each side of the main hall was a smaller section, again filled
with booths selling used equipment and parts. It was perhaps 70%
giant flea market in US terms.
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Microcomputer
Interfacing _

Fig. 4. Block diagram of a ez-cnennet analog multiplexer using
16-channel multiplexer chips.

A NALOG
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tween the two multiplexers by
enabling one whi le disabl ing
the other. With the aid of such
an enable input and additional
decoder circuits , such a
mul tiplexer scheme can be ex
panded almost Indefinitely.
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A typica l example is the
az-channet multiplexer circui t
shown In Fig. 4. In this exam
ple, a Siliconix DG506 multi
plexer is used. Note the use of
the enable input at pin 18. This
input allows us to switch be-

use in applications where more
than one switch is to be ac
tuated at one time, or where in
dividual switch cont rol is need
ed .

Switches employed for ana
log signal mul tiplexing are
generally more usefu l when
they are equipped with built-In,
or on-chip, decoder circ uits.
Such decoder circu its typically
accept parallel binary TTL in
put and then actuate the cor
rect sw itch that corresponds to
the binary code applied. The
binary code can only represent
a single binary value at one
t ime, so only one switch at a
t ime Is actuated. Block eta
grams and tru th tables for the
Analog Devices 7506 and 7507
analog multiplexers are shown
in Fig. 3.

When using analog multi
plexers with on-ch ip decoders,
ttrs still the user's responsibili
ty to provide the correct code of
t he channel requi red. Many de
coder chips also contain an
enab le input t hat permits
multiplexer schemes to be ex
panded to include a larger
number of selectable channels.

wanted noise generated by the
switching transients.

Analog switches may be
used in almost any ci rcu it that
requ ires a voltage switch.
Typical applications for analog
switches include their use in
D/A converters , programmable
gain ampl if iers, fi lters, and in
tegrators. OUf main interest in
these switc hing devices
centers around their use in
analog multiplexers used to
switch multiple signal inputs to
a common point for amplifica
tion and dig itizalion. The two
types of sWitching devices that
we shall consider are those
without decoders and those
with decoders .

Some analog switches, such
as the Texas Instrument s
TL182C and the Analog Devices
7510,7511, and 7512 devices,
have control inputs fo r each in
dividual switch. Pin con figu ra
tions for t hese chips are shown
in Fig. 2. Th is type of analog
switch requi res a separate
logic signal to actuate each
switch. These switches f ind

from page 26

Looking West
from page 12

the area. Paul said that with
higher antennas, their distress
beacon would have been more
likely to be heard and rescue
could have begun more quickly.
It was very effective, si nce it em
phaslzed in a direct way the
sometimes life or death sttua
trona which occur and the value
of our activi ties in dealing with
them.

The Plann ing Commission
voted to recommend to the
Board an amendment excepting
amateur antennas up to 100feet
in height from the minor use
permit requiremen t. This was
encouraging, but not entirely
satisfactory. The Commission
reasoned th at a 1QO.foot thresh·
old would exempt nearly all in
sta llations.

, did not mention the peti
tions to the Planning Commis
sion. The Planning Commission
is composed of citizens ap
pointed by the Board of Super
visors. Pet itions, it seemed to
me, are most im pressive to
elected officia ls who run for of
fice and who can be expected to
be more sensitive to public

opinion.
We were encouraged by the

Planning Commission action.
After all , for our purposes, 100
feet is more than twice as good
as 50 feet. Since the Planning
Commission action was unani
mous and also supported , If
somewhat belatedly, by the
LUER staff, I was confident that
the Board would approve at
least 100 feet.

The Board of Supervlsora
hearing was set for April 29. An
intensive effort was made to get
a large turnout, since we fel t
that our turnout of a dozen or so
at the Planning Commission
hearing was definitely a helpfu l
factor in obtaining the t oo-toot
recommendation.

About 30 hams appeared at
the Board hearing on April 29.
We found ou rselves near the
end of a long agenda. Arrange
ments had been made, as we
had done at the Planning corn
mission hearing, to announce
on the Otay repeater what time
we wou ld be heard so that all of
us would be spared the ordeal
of silt ing th ere all day wa iting.
As it turned out, we sat there un
til after 4 pm when the Board

real ized that they would not get
to us. The hearing was cont in
ued to May 16, with a promise
that we would be heard early on.

We had decided, o n t he
theory that there's no harm in
asking, to take the approach
that, wh ile we definitely favored
an amendment, we would be
most In favor of a total exemp
tion, being limited only by FCC
rules which allow up to 200 feet
in most areas.

We redoubled our efforts to
obtain a large turnout, with
hams even taking a day off from
work to attend. Paul WA6GDC, a
most talented artist, had come
up with th e great idea of Inviting
local hams to the "county's
largest antenna-raising party, at
t hei r (Board of Supervisors)
place." Paul drew th is up and
got it circulated and published
in several newsletters and post
ed in all the local ham equip
ment outlets. This was another
terrific example of the extraor
dinary creativi ty and Wi lling
ness to work that many hams
displayed.

Our efforts were rewa rded by
the appearance of about 60
hams at the hearing on May 16.
This accounted for about 90%
of th e total attendance at the
hearing, at which several other
Items were to be considered
besides ours.

I had arranged for Bob
WA6QOO, who Is a rad io
engineer and consultant to the
broadcast and TV industry with
too-notch credentials, to give a
short technical presentation.
He worked up a number of good
points, but the Board indicated
they didn't really want to hear
the technical side of it. ' thought
th is was a real shame, since he
had done a lot of work prepar
Ing. His Input was very valuable
in helping me prepare my re
marks, and so his effort was by
no means lost, even though he
didn't give his presentation.

Don WB6DPO, President of
the EI Cajon Amateu r Radio
Club, gave a brief but effective
statement on behalf of that
club's membership. The club's
newsletter edi to r, Charlie
WD6GVR, brought out, in a very
impressive way, by asking a
question, that the cost of a
minor use permit was at least
$450-wlth no refund if denied.
Jim Smith W6VCE gave a short
talk emphasIzing th e value of
our emergency services to the
Weather Bureau, among others.
His remarks drew brief ap
plause.

Supervisor Lucil le Moore's
late husband was a ham, and
she had a very good idea of
what we were talking about.
Supervisor Roger Hedgecock
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surprised many of us by ln
dlcatlng that he f elt local
government would do well to
avoid regu lating amateur radio
in a manner Inconsistent with
FCC rules, which, he said,
"cover every detai!."

Mrs. Moore Initially moved
acceptance 01100 feet. The vote
was a 2 to 2 tie. After further
discussion among the Board
and several questions about
FCC rules to t he staff and to me,
Mrs. Moore moved acceptance
of an exemption of 200 feet.
This time the vote was unani
mously In favor. Sustained ap
plause and cheering greeted
th e vote. We had won!

How had it happened? Pri
maril y, I th ink, we learned that if
we "ci rc le the wagons" and all
pull together, and If we prepare
ourselves to sell ou r program in
a positive, reasonable manner,
our chances of success are con
siderably Improved. Ham radio
has an excellent record in most
places and can be sold. By t he
way, it seems to me extremely
important to preserve and guard
this excellent record from being
sullied by unfortunate and im
prudent conduct.

In our case, three factors
seem to account for the suc
cess of this effort. First, we had
a fairly large turnout at the hear
ing. We would have been more
secure had we had a large turn
out at each hearing, but not
everyone can arrange his affairs
to attend . Hams have to
work, travel , etc., just li ke
anyone else. But It was definite
ly important that the Super
visors could look out Into th e
audience and see that, if noth·
Ing else, the ir action was going
to be wi tnessed by a roomfu l of
vote rs who were concerne d
enough to come out and par
ticipate, who would probably
remember this come the next
election, and who were prob
ably interested enough- to tell
their buddies how they were
treated.

Second, the petition had a
very Important positive effect
on th e Supervisors. We didn't
tell them how many signatures
were gathered. I gave the peli·
tlon to the Clerk of the Board
without fanfare at the first hear
Ing, which was continued. The
Supervisors had the exact
number of signatures at the
time of the linal hearing. They
had had a count made by their
staff, and when I mentioned the
petition, they indicated that
they had definitely reacted to U.

Third, we tried to presen t our
arguments in a positive, ra
tlonal way. Thi s was in contrast
to a group which appeared on
another matter prior to ours.
The thrust of their argument was
negative. They eventually berat
ed th e Supervisors for passing
such "stupid laws and for being
such stu pid je rks" who couldn't
see the justice of th e change
th e group sought. Needless to
say, this was very poorly re
ceived. They went home empty
handed.

We tried to structure our
presentation to emphasize the
public Interest, balancing the
competing diverse interests in
aesthetics versus the impor
tance of reliable public service
communications. The function
of the Board, and any deliber·
anve law·making body, is to
b a l a nc e t h es e competing
values, and this seemed to
strike a responsive chord.

Special credit for th is affair
goes to SANDARC delegates
and o fficers, SC M , WSINI ,
WSGIC, W6SLF, NSLY, ween,
KSNA, WSUS, KSKOI, WASGDC,
WSPDA, WBSDPO, WDSGVR,
WSVCE, WAsaaa, WASHJJ,
th e officers of th e several radi o
clubs In th e county, and cou nt
less hams who pitched in and
helped in many ways.

Who says you can't win at
City Hall? We did!

••• * *

There you have the story from
someone who was a part of it.

Looking West wishes to add lis
congratulations for the fine
teamwork shown by the San
Diego amateur community in
stopping this ordinance from
becoming a disaster for the
Amateur Radio Service. Special
thanks to Sybil Albright wSGle
for sending along Jim Allen's
fine story.

TWO METERS AND THE
GREAT BALLOON RACE

About ten years ago, the
famed Fift h Dimension vocal
group had a million-plus-selling
record tilled " Up, Up, and
Away! " It was a dream song; it
told of sailing freely th rough the
air, free of th e earthly bonds
that shackle mankind to his oh
so-hum-drum existence. It was
a song th at any dreamer could
relate to. It has stayed wi th me
ever since ...

There are balloons of one's
dreams and then t here are the
real kind, the ones fi lled with
helium or just hot air (no pun in·
tended) that do indeed lift man
from his earthly bonds. The fact
is that ballooning is a very big
hobby with many today and in
terest in it grows with each
passing year. It was because of
this Interest that, in the year
1906, an expatriate US publish
er named James Gordon Ben
nett lent his name in sponsor
ship to what came to be known
as the Gordon Bennett tntem a
tional Cup Race. With the ex
ception of the World War I
years, the race continued unin
te rrupted until 1938. Poland
won th at one. However, then
World War II in tervened and a
cloud of silence fell upon the
event from 1939 to 1979.

Th ings mig ht have stayed
th is way If not fo r th e mterven
tlon of Dr. Tom Heinsheimer. Dr.
Helnsheimer is not a ham; he Is
an aerospace scientist with a
sincere love of ballooning, ac
cording to Nate Brightman
K60SC, who supplied much 01

the Input for this story. It was
because of the unyielding devo
tion of Dr. Heinsheimer that the
yea r 1979 saw the revival of this
event . Herein lies an amateur
radio story to capture the imago
ination of any ham.

The "New Gordon Bennett
Race" took a path from l ong
Beach, California, eastward to
the "Duke City" of Albuquer.
que, New Mexico. It was expect
ed that any balloon completing
the race would be airborne for a
minimum of 72 to 96 hours. No
body could really be sure, since
gas-filled balloons do not per
form in the exact same manner
as do other aircraft. You really
can't steer a balloon. You can
make it go up, you can make it
come down, and thai 's abou t It.
Once airborne, you are strictly
at th e mercy of Mother Nature
herself. You go where t he
prevailing winds take you and
the final outcome is anyone's
guess. On the weekend of May
27th, some 18 gas·fliled
balloons took to the "wild blue
yonder," scattered hither and
yon as the winds carr ied them,
in hopes of being the first to set
down in the " Duke City."

OrganiZing a race such as
this really presents quite a
logistics problem, as you can
well imag ine. How do you keep
track of eighteen Iree-flying
balloons that might go any
place? Enter amateur radio and
an organization known as the
Associated Radio Amateurs of
Long Beach. Since the race was
to begin in the parking lot lor
the Queen Mary, now per
manently docked In Lo ng
Beach, California, harbor, using
th e newly-restored "wireless
room" aboard th e Queen Mary
as a con trol point seemed to be
the logical first step. The FAA
must have thought this was a
good idea since they declared
the " wireless room" a tempo
rary control tower for the dura
t ion of the race. The balloons

Thirty-five members of the Associated Radio Amateurs 01 Long
Beach took part In communications handling l or the Gordon Ben
nett International Balloon Race. The ARAL B boasts a membership
of 225. Photos by Nate Brightman K60SC.

Ron Boan AK6Y, member of the ARALB, who set up the net with
Arizona and New Mexico hams, Is shown acting as net control. A
minimum of32 hams maintained a vigil on the net until released by
Ron. Na te Brightman K60SC, Projects Chairman for the ARALB,
was Director of Communications for the balloon rece.
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Afternightfall, Howard Brightman K60 SD fol/owed his field opere
tion with a night of monitoring phone calls from the balloon chase
crews and the news media. Logging the most number of contin
uous hours, he slept with the phones and totaled 81 hours of
operation. Behind Howard, a member of a chase crew club records
reported balloon position. All field HT opera tors wore green rIb
bons on their right shoulders for easy identification.

As balloonist Ernest Iselin HB98J (on e of two hams racIng) looks
up at his balloon, Howard Brightman K60 SD uses an HT to report
progress to the command center in the Queen Mary wireless room.
The other ham racing, pilot of the Japanese balloon, was Saburo
Ichiyoshi JR1/HI.

were ordered to carry portable
battery-powered VHF aircraft
transceivers; however, t here
was no way to recharge bat
teries should they fall. Another
sure-fire method to keep track
of the balloonists was needed.

Since each balloon would
have a chase car following it, it
was decided that each car
would be supplied wi th an ama
teur transceiver and a licensed
amateur to operate it. To ensure
ongoing communications, a
two-meter interlink stretching
from Los Angeles to Albuquer
que by way of Kingman, Ari·
zona, was established so that
those serving as communica
tors would never be out of con
tact with the command center
aboard the Queen Mary. Oper
ators with hand-helds were also
solicited and dispersed as
lookouts from some 01 our
"natural towers" that abound in
the southwest. Under the gU id
ance of the Associated Ama
teurs of Long Beach, a com
plete communications network
was set up and checked out
prior to the race. During the
event, it performed flawlessly.

As the balloons took to the
air, things reached a fever pitch
on 146.52 and remained that
way for close to three days.
Even though .52 is a heavily
used simplex channel arou nd
Los Angeles, virtually the entire
amateur community stayed
clear of the channel fo r the
duration of the event, thus per
mitting an uninterrupted flow of
information among those ama
teurs involved in t he track
ing operation. As an added mea
sure of protection, a group
known as the " Happy Flyers"
was on standby alert should
their services be needed.
Operating under the direction of
Squadron 5 Com mander Lee
Osborne WA6FSP, the Happy
Flyers, who are a group of
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amateur radio operator pilots
who normally invol ve t hem
selves In search and rescue
missions of downed aircraft,
would take to the air to locate
any balloon that might be lost
from ground-level visual con
tact. Being amateurs t hem
selves, the Happy Flyers could
converse directly with both the
com ma nd center and th e
ground units, thus eli minating
the need for crossband relays.
Luckily, noth ing in the way of a
true emergency occurred; now
ever, for the fi rst few hours of
the race, an aircraft p iloted by
Commander Osborne was In the
ai r to oversee things.

None of the balloons reached
Albuquerque. One wen-known
balloon, the Double Eagle If,
reached Las Vegas and under
the rules was declared the wt n
neroOthers did not even get that
far. Another US entry named the
Rosie O'Grady touched down a
few short hours later In the park
Ing lot of the Jet Propulsion
Laboratory in Pasadena, Call ·
tomre, thus taking about f ive
hours to make the trip from
Long Beach that can be driven
in 40 mi nutes. However, to
ball o on i st s , tim e has no
relevance whatsoever; II's the
freedom that counts. " To dance
across a silver sky . . . to fly ...
free as a bird." To follow a
dream-that's the real mean
Ing. A US entry won this year's
Gordon Bennett Race and next
year the US will again host the
event. Already the Associated
Amateurs of Long Beach are
planning for it. They did an ex
cellent job this year and they in
tend to make next year even bet
ter.

220: THE WAR TO SAVE IT
CONTINUES

The May 25th edition 01 HR
Report contained a front-page
statement that has angered

many Southern Cal ifornia ama
teurs. It is HR Report' s claim
that the " Figh t to Save 220"
c ampa ign ini tia ted by the
220·SMA of Southern California
and taken up nationally by other
groups Is actually hurt ing the
growth of 220. The story states
that the current campaign is
making people adopt a wait
and-see altitude and that this
has sti f led growth of the spec
trum.

Rational e for th is closing
statement comes from HR's
belief that surface facts con
cerning the future of this spec
t rum poin t to the US posit ion as
bei ng one of " bargaining" with
220 as nothing but another
pawn in an overall chess game,
that in the end, 220 will be safe
and therefore this campaign is
really not necessary. If only we
could be sure that such was the
case. However, the bureaucracy
has sold amateur radio down
the tubes so many t imes that in
this case amateurs are totally
convi nced that their only
defense is a st rong offense, t hat
once and fo r all it is time to put a
stop to the "woodpecker effect"
that has over the years eroded
our spectrum. Every 220 opera
tor I talk with, and that is a good
ly number each week, is con
vinced that thi s is a fi ght to the
death, th at th is i s t he one
singular battle that will deter
mine the destiny of all amateur
spect rum . If inroads of any type
are permitted to take place on
220, then no band Is safe. Will
450 be next? Two meters or 20
meters perhaps? Regard less of
what HR Report, the ARRL, or
anyone else says, the battle will
cont inue until such ti me as one
side or the other has fallen. The
objective is to once and for all
make it c lear that amateu rs will
not perm it even the slig htest bit
of spectrum theft and w ill not
to lerate further threats to 220 or
any spectrum now assigned to
the amateur service fro m any

quarter.
220 operators from all over

the nation have jumped onto the
"Save 220" bandwagon, but, as
of yet, on ly one magazine.
Neither OSTnor the ARRL prop
er has been heard from and
everyone else seems to be wait
ing in the wings for something
to happen. The 220 people t
have spoken with have made it
clear that with or without the
blessing of the Newington
hierarchy, they will continue.
They never expected any real
ARRL support from the outset
and could care less if it does
come. Even ARMA, which has a
vested financial Interest in this
spectrum, has yet to come forth
and say yea or nay. In the end,
this has become a fight of the
"people" against the "estab
lishment," and the only support
they have asked has been from
one another. By far, the people
of 220 are far more "together"
than any other group I have ever
had the opportunity to witness.
Other amateur special interest
groups can really take a lesson
in strategy planning from them.
They have, In effect, placed
everything on the line in f ighting
to protect their spectrum and no
vei led promises or threats will
dissuade them. They could care
less what the establishment
thinks. They're out for only one
goal-to win!

Along these lines, it was
recognized that one of the most
Important aspects of any cam
paign is the ability to readily
communicate. However, chan
nelized relay operation does not
readil y lend itsel f to this without
complex interlle systems. In
seeking an alternative to this,
22o-SMA Advisor Ray Von Neu
mann K6PUW and Henry tach
miller WB6JLG hit upon a sim
ple solu tion. J ust as UHF
remote bases have established
146.46 MHz as the National
Remote Base Intert ie Channel,
why not have a similar gather-



ing spot for 22o-MHz systems?
Consu ltation between th e
22o-SMA and TASMA led to the
establishment of 145.56 MHz as
the " Regional 220 rntertte chan
nel" with recomm endation s
from both groups that it be
adopted nationally and be in
cluded in the overall nat ional
z-meter bandplan. The concept
here is to keep the people of 220
MHz in contact with one aneth
er without the need of synthe
sized radios or special equip
ment. Rather, each system pro
vides a downl ink to the common
meeting ground of 145.56 MHz
and conversation is automatic.
In the few short weeks since the

Awards
from page 28

band, mode, or time restr!c
none. General ce rtif ication
rules apply.
ZONE3AWARD

This award is offered in fou r
(4) levels of operating achieve
ment:

1. Basic Zone 3 Award. This
award Is issued to those sta
tions submitting written evl
dence of having worked an ama
teur in each state and Canadian
province in Zone 3. These geo
graphical limits wou ld include
Ar izona, Oregon , California,
Nevada, Utah, Washington, and
the province of British cotum
bla. Contacts may be made in
any amateur band and mode
and must have been made on or
after January 1, 1946.

2. Master Zone 3 Award. Ap
pli cant must fo llow the same
rules as stated for the Basic
Award with the exception that
all contacts must be made with
a station located in the capital
city of each state and provi nce
in Zone 3.

3. Special Zone 3 Award . This
speci al award recognition re
quires the applicant to work five
(5) Zone 3 stations whose last
call let t ers spe ll t he word
BEARS. All other rules for the
Basic Zone 3 Award apply.

4. Extra Zone 3 Award. This
award combines the difficulty
of both the Master and Special
Award and undoubtedly be
comes the most souqnt-etter in
the Zone 3 prog ram. To qualify,
contacts must be made with
stations located in capital cities
of Zone 3 states and provinces.
In addition, the last letters of
their ca lls must spell the word
BEARS.

All awards offered by the
BEARS are avai lable free of
charge. Applicants must make
a self-prepared list of required
contacts, including the ci ty and
state of each amateur contact
claimed, the date of each aso,

chan nel was annou nced, a
goodly number of systems have
ini t iated such operation and
each week finds new ones. Ray
has reported that Arizona may
soon initiate a simi lar operat ion
on 145.56 and hopes that it will
eventually become a national
220-MHz intert ie whereby rntor
mation can be sent all over the
place by relay from district to
district. The abi li ty to cont inual
ly communicate is very impor
tant, more so now than ever
before. VHF propagation tends
to limit our communication
ab ility. The 220 downlink con
cept is a step toward remedying
this.

the band, and the mode. This
list must be verified by at least
two (2) amateurs, Techn ici ans
or above, an officer of an active
radio club, or a notary public. In
each case, t he applicant must
have wri tten conf irmations on
hand for each contact claimed.
Submit your award application
to: The Boein g Employees'
Amateur Radio Society, Willis
Propst K7RS, 1841 5 38t h
Ave nue, Sou th Seattle WA
98188.

Represen t in g the Finn ish
Amateur Radio League, Inc., our
good fr iend Mervl Huotar l,
awa rd manage r fo r SRAL,
writes to inform us about the
beautiful OH ser ies of awards
being offered by th is dedicated
o rga n ization i n no r t hern
Europe.

Mervi indicates that all ap
plications must be forwarded to
the attention of theSRAL Award
Manager, PO Box 306, Helsinki
10, Finland, and suggests that
QSL cards not be sent. Instead,
Mervi states that all claimed
contacts shou ld be ver ified
locally by two licensed ama
teu rs, a club official, or a notary
public.

To be valid, all contacts qual i
fy ing for t he Of-t-sertes awards
must have been made since
June 10, 1947. The OH awards
consist of the following:
OHA

1. Applicants in Denmark,
Norway, and Sweden need con
tact with at least 50 different
OH stations, inc luding 8 OH call
areas on one band, plus 8 dif
ferent OH ca ll areas together on
other band(s).

2. Other European applicants
need contact wi th at least 20
different OH stations, includ ing
at least 7 OH call areas. The
maximum number of contacts
per band is 15, so at least two
different bands must be used.

3. Non-European appli cants
need contact with 15 diff erent
OH stations, includ ing at least 5

"AND THEN THERE IS
14.285 MHZ" DEPARTMENT
Another frequency to keep

your ears on Is 14.285 MHz on 20
meters. It seems to have be
come a very popular lowband In
tertre channel for VHF and UHF
remote downli nk HF operation
and LW is getti ng qu ite a few
report s of such operations. Ac·
tual ly t here is no part icul ar
reason that 14.285 was chosen
by the remote people. The story
Is simply that the first remote to
install a zc- meter downl ink
radio ju st set it there and
everyone else seems to have
taken the same route. There is
no way to know how many re-

OH call areas on any band or
combination of bands. Con
tacts made on 3.5 MHz will
count for two contact points
each.

4. CW, phone, or mixed mode
contacts count. The min imum
accep tab le report s are 338
RSm . Contacts with Finnish
mar it ime mobile stat ions do not
cou nt.

5. The award fee is 5 IRCs, to
be sent wit h each application .

6. The OH8 stations wi th suf
fixes ND, NJ, NS, NV, NX, OA,
OB, OC, OG, 0 1, ON, OP, OQ,
OR, OU, OX, OZ, PA, PB, PD, PF,
PL, PM, and PO are counted as
OH9 stations i f contac ted
before June 1,1954.
ens-too

The applicant mu st have
worked at least 100 different OH
stat ions, including all 10 call
areas on one band plus (again)
al1 10 OH cal l areas on another
(one) band. The 100 stations
must all be di fferent, but In
order to meet the ca ll area re
qui rement, the same station
may be worked on different
bands; in this case, the total
number of contacts will be over
100. All authorized bands may
be used, as well as CW, phone,
or both.

The application list must be
in dist rict and al phabet ica l
order (only callsigns and dates),
giving separate dec larat ion of

motes downlink to 14.285; how
ever, the number is growing
rapid ly. Wh ile it 's doubtful t hat
many systems will go to the
trouble of ins ta lling a 20-meter
SSB rad io and antenna at their
site, the fact is that a number
have and users report it to be
one heck of a way to operate HF
whi le eating dinner at t he local
diner or drivi ng home on a
crowded freeway. A number of
remotes are reported to have all
band/all·mode HF capabi li ty
which Includes remotely tun
ab le receivers and remotely
ro t at able be am an tennas.
Squelch tales and " PL" on 20
meters? What next!?

the required 2 x 10 call areas!
bands.

See also parag raphs 4, 5, and
6 of OHA rules above.
OHA-300

The applicant must have
worked and confirmed at least
300 different OH stations, in
cludi ng all 10 OH call areas
separa tely on each of three
bands, i.e., 3 x 10 OH districts.
The 300 OH stations must be all
diffe rent, but in order to meet
the ca ll-area/band requirement,
the same OH station may be
worked on different bands. In
this case, the number of asos
wi ll exceed 300. All bands, CW,
and/or phone may be used.

The application list must be
In d istrict and alphabet ical
order (on ly call signs and dates),
giving separate declarat ion of
the required 3 x 10 districts!
bands.

See also paragraphs 4, 5, and
6 of the OHA rules.
OHA-SOO

This award will be avail able
to any foreign applicant for con
firmed contact with 500 dltfer
ent OH stations, regardless of
time, mode, or band used. For
OH appl icants, only contacts
made since February 1, 1967,
wi ll count.

A list of the 500 OH OSL
cards on hand must be sub
mitted to the awards manager.
As with all o a-eenes awards,
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Table 1. In areas above where more than one confirmation is re
quired, contacts may be made with any or all of the territories
grouped together. VK9: Where a territory is no longer under
Australian jurisdiction, contacts up to the date of independence
will be accepted.

Call QSLs
Area requi red

VK' 1

VK' 1

VK' 3
VK3 3

V", 3

VK5 3
VK' 3

VK7 3

VK8 ,

issue. Should you learn of any
operating awards in the rnean
t ime, why not share them with
our many readers throughout
t he world? I'd be pleased to hear
from those who read this col
umn and would appreciate you r
comments both pro and con,
any suggestions you might
have, and most certainly any
award input you might care to
submit.

this list must be verified by at
least two amateurs, a club offi
cial, or a notary public. The
award manager reserves th e
right to call for any aSL to be
submitted in support of any
claim. Thi s list mu st be written
in alphabetical order by cart
sign, and no other details are
necessary.

The OHA-5oo is given to qual
ified applicants free of charge,
compli ments of SRAL.

From down under, the boys at
t he Wireless Ins tit u t e of
Australia were kind enough to
forward the March, 1979, issue
of thei r publication, Amateur
Radio Journal. In that edition,
WIA columnists presented the
entire portfol io of WIA-spon
soreo achievement awards. We
wil l review t he wen-known
Worked All VKCal1 Areas Award
(WAVKCA):
WAVKCA

Objects:
1. Thi s award is offered by the

WIA as tangible evidence of the
proficiency of overseas ama
teurs in making con tacts with
the various call areas of the
Commonwealth of Austral ia.

2. The award may be claimed
by any amateur in the world who
is a member of an affiliated
society of the IARU, but no
Australian amateur will be eltql
ble.

Requirements:
1. A handsome certificate will

be awarded to any applicant
who makes contacts with Aus
tralian amateur stations in the

areas shown in Table 1. A total
of 22 contacts must be made.

Operation:
1. Contacts between cvet

seas stations and Australian
stations must have been made
on or after January 1, 1946.

2. Contacts may be made us
ing any authorized frequency
band or type of emission permit
ted to Australian amateurs, but
crossband contacts will not be
allowed.

3. No contacts made with
ship or aircraft stations in
Australian territories will be
el ig ible, but land-mobile or por
table stations may be contact
ed provided the location at the
t ime of contact is shown on the
confirmation.

Verifications:
1. The applicant must submit

proof in the form of aSL cards
or another form of written
evidence confirming two-way
contacts have been made. Such
verification must show the date
and time of contact, call of the
station worked, type of emls
sion and frequency used, signal
reports, and location (portable
or land-mobile stations only) of
the stations contacted.

2. If the applicant is a mem
ber of a society which has a
reciprocal agreement with WIA
to verify claimed contacts for Its
members, submit your csts to
th at society, being sure to
enclose sufficient postage fees
for their safe return.

Application:
1. Applicants should submit

their certified list of contacts
andlor list of contacts with aSL
cards to the Federal Awards
Manager, WIA, Postbox 150,
Toorak, Victoria 3142, Australia.
There Is no fee for the award
it's compl iments of WIA!

Join me next month as we
span the globe in search of
operating incentives such as
those wh ich appeared th is

Territory
Australian An tarctica
Hea rd Isiand
Macquarie Island
Australian Capital Terri tory
Lord Howe Island
Sta te of New South Wales
State of Victoria
State of Queensland
Thursday Island
Willis Island
State of South Australia
State of Wes tern Australia

Flinders Island
King Island
State of Tasmania
Northern Territory
Admiralty Islands
Bougalnville Isiand
Christmas Island
Cocos Islands
Nauru
New Guinea
New Ireland
Norfolk Island
Papua Territory

VK9 1

Review
AMATEUR TELEVISION

IN A NUTSHELL
Sooner or later every ham

gets the urge to try something
new and different. For some
t his means a better rig. The
more adventuresome types may
wan t to try a new mode. Fast
scan television is one such op
portunity. Activity starts at 432
MHz and is even found in t he
m icrowave bands. Until re
cently, there has been no uni
versa lly good source of infor
mation fo r the beginner. Th is
void is partially f illed by the
book, Amateur Television in a
Nutshell: Everything you need
to know to build or operate you r
own ham TV station.

The book was first published
in early 1978 by Henry Ruh
WB9WWM, th e publisher of A-5
Magazine. Despite Its 81/2" x 11"
cover size, there are only 60
pages of text, making it tru ly a
" nutshel l" of Information; price
is $5.00. The contents include a
short theory section followed by
chapters on receiver, transmit
ter, and antenna construction
projects. A lis ti ng of ATV
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operators, several charts, and a
few pages of advertisements
comprise the rest of the book.

Since th e world of video is
new to mos t prospective
ATVers , t he author gives a
rather detailed explanation of
the TV signal and describes
how a camera works. Once the
basics are mastered, it is t ime
to think about gear. Ruh lists
specific recommendations
about the individual units an
ATV station will need. The
prices are s ure to have
changed, but the model and
manufacturer Information is
l ikely to be usefu l for a few more
years.

Although the easiest way to
get involved in ATV is by pur
chas ing ready-made equip
ment, many hams fi nd th at the
long-term attraction of fast
scan operation Is home-brew
ing. The projects discussed in
the book are l ifted from the
pages of A·5 Magazine. They are
wri tten in a cookbook fashion
with li ttle attention given to the
mysteries of UHF construction.
Despite the frequent occu r-

reneeof pictorial aids, a number
of th e photographs and dia
grams are of questionable value
because of blurry or crude
repro duction.

Prospective ATVers are likely
to ask, "What can I do with my
sta t ion once it Is built?"
Ama teur Television in a Nut
shell lacks any good answer.
For amateurs new to UHF and
video, t he best source of infor
mation and help is probably an

Ham Help
I have a Heutcratters receiver,

model S-40A, and I need align
ment instruct ions and identi f i
cation of the trimmer capacl
tors.! also have an Elmac Model
A54H portable transmitter fo r
which I need instructions for
aligning the vfo and identifica
tion of the trimmer capacitors. I
will be glad to pay a reasonable
Charge for copies and postage.

Benford Rhodes W4RKW
126 Elizabeth SI.

Jacksonville Ne 28540

I am doing experimental work
in radio spectrum efficiency. I
am in urgent need of a spectrum

experienced ham, preferably liv
ing nearby. Amateur Television
in a Nutshell is not a replace
ment fo r practical knowledge,
nor Is it likely to be a timeless
reference of th e subject. If you
have a genuine interest In the
subject but don't know how to
get started, do you rself a favor
and buy a copy of Amateur Tele
vision in a Nutshell.

Tim Daniel N8RK
c/o 73 Magazine

analyzer, which I cannot alford.
I need an inexpensive method to
adapt a B&K 10·MHz, dual
beam, triggered-sweep oscillo
scope for my needs. I am espe
cially interested in the region of
100 kHz:!: 5 kHz.

Roy Hickman, Sr.
PO Box 572

Wauchula FL 33873

I need a schematic andlor
manual fo r a Vik ing 122 vto . I
will pay for photocopying and
shipping.

John Pape KA2FJA
72 Stelfox SI.

Demarest NJ 07627



1919 SSTV CONTEST COMMENTS
"The SSTVers are a great bunch of hams who should be commended lot' their

sportsmanship and courtesy during the contesL"-K4FJK.
" Rig acted up once, but I gave It the old gravity test from 3 Inches 011 the table and

it straightened right up." -WA.LLQ.
" Great contest. but It needs a magazine sponsor."-W2GND.
"And one that can get Information right and lIIustrate an Interest In SSTV, like 13

continuously does. Right, Wayne?"-K4TWJ.
" Although I couldn't stay In the whole time. it wa s loads of fun."-K8EMI.
" Great- can't walt until next tlme."-WB.RYP.
" In our Dutch magazine. Electron. contest rules were not clear."-PA.DXY.
" Disappointing was woril lng 2 DX stations in the same country."
"Mixed emotions was woril lng 2 mobile SSB contacts and sending them video

before finding out they did not operate SSTV. My average wa s five contacts an
hour."-AF,K.

Total States
Credit asos Provinces Countries Continents Name

N6Wa 231 123 33 10 5 Roland
WB90GS 159 86 33 5 3 John
WA3APB 159 69 25 9 4 Bill
WBIRYP 150 74 27 6 3 Carl
AFIK 146 75 26 6 3 Mel
W1WS 132 60 22 7 3 Connie
WD4DCW 129 54 19 2 1 Stan
W3CJI 129 52 22 8 3 Brownie
W2GND 121 51 25 6 3 Harry
W6WDL 111 74 27 5 1 Bob
W9ET lOB 45 18 6 3 Jerry
K4FJK 101 52 24 3 2 Jerry
WB9UTM 100 48 27 4 1 Bob
K8EMI 96 36 20 5 3 Ed
XE1HT 76 32 14 3 3 Juan ita
WA'LLa 74 31 23 3 1 J.y
PA.DXY 66 20 11 4 3 Kees
KtTW 51 22 14 2 1 Tom
SWL RYT Netherlands J.A. Vande

1919 US SSTV CONTEST RESULTS
Once again, the annual SSTV Contest was a joyous success and all contestants

reported having the times of their IIns during this inlormal enn'- As you will recall,
this US-sponsored SSTV contest Is held during the second full weekend of each
March.

The overall 1979 SSTV Contest winner was Roland Soucie N6WQ of Costa Mesa,
California. As you can see in the contest tally, Roland's victory was practically a
landslide-and he followed the correct (shorter contest times) rules wh ich were
published In 73 lAagulne. Roland also took the awards lor most countries woriled
and the most continents woriled. Since John WB90GS and Roland N6WQ tied for
most states/provinces, both SSTVers will receive awards for their accompl ishments.

Brooks W1JKF and Dave K4TWJ wish to thank everyone who participated In the
SSTV Contest for making this event a tremendous success. We tried to expand this
year's contest Into a jointly·sponsored event which was announced In all the
amateur magazines. Unfortunately, CO published Incorrect contest times while QST
mentioned the contest somewhere In the back of an Issue, under aCWA happenings
or the like. I never found that announcement!

On.the.alr contest monitoring which Brooks and I did indicated an extremely con
genial spirit of competit ion and courtesy among all SSTVers. Many operators would
actually walt In tum for QSOs to avoid possibly aRMing others.

Several SSTVers have recommended changes for next year's contesL These
recommendations were acquired during the contest, via t he Saturday SSTV Net, and
via mall. The prime consideration Involved making this contest an International at
lair. Before this plan can be adopted as a unanimous effort, we need opinions (and
assistance!) from all SSTYers. II the contest Is to be truly Internat ional, then prime
time should also be available to our friends around the world. What operating
schedules would you deem necessary? How should an awards and publicity pro
gram be implemented? Plea se contact W1JKF and K4TWJ with your opinion • • .
soon! The Saturday SSTY Net Is usually this activity' s planning table. See you then?

Dave Ingram K4TWJ
Brooks Kendall W1JKF

Contests
from page /S format ion plus 2 IRCs or one

dollar. DX stations will qual if y

Results

by worki ng XJ3TBC on 2 dl tter
ent bands. Each day an appro
priate prize wi ll be given to the
lucky Canadian or US amateur
working XJ3TBC c losest to a
prese lected time. Amateurs
visiting the slat ion are invited

to and wilt receive a commemo
rative memento of their partici
pa t ion.

SARTG WORLDWIDE RITY
CONTEST

Contest Periods:
0000 to 0800 GMT

Saturday, August 18
1600 to 2400 GMT

Saturday, August 18
0800 to 1600 GMT
Sunday, August 19

The contest is sponsored by
the Scandinavian Amateur Ra
dio Teletype Group. Use all
bands 80 through 10 meters on
RITY only. Operating classes
include slng le-op, multi-opera
t orrstnc te -tran sm ttter, and
SWLs. The same station may
be worked once on each band
lor aso and mu ltiplier credits.
Only two-way RnY aoos wil l
count.
EXCHANG E:

RST and aso number.
POIN TS:

aso with your own country
is 5 points, w ith other country
In the same continent is 10
points. with other continent Is
15 points. In USA, Canada, and
Australia, each call area will be
considered as a separate coun
try. Use the DXeC list and each
d istrict in the three countries
listed above for multiplie rs.
Note: A contact with a station
wh ich would count as a mulll
pner must be found In at least 5
logs, or contest logs from the
mu ltiplier station must be reo
cerved in order to be valid. Fi nal
score Is t he sum of aso poin ts
times the sum of multip liers.
SW Ls use the same rules for

Continued on page ,,2

Results
RESULTS OF

THE SCANDINAVIAN
AMATEUR RADIO

TELEPRINTER GROUP
(SARTG) 8TH WORLDWIDE

RnY CONTEST, 1978
WORLD TOP SCORES

Single-Opera'or TOp Five
Class A

13FUE 298,540
IT9ZWS 247,845
K3KD 241,825
F9XY 240,800
HB9AYK 233,225

Multi·Operator Top Five
Class 8

15MYL 244,925
DL.TS 183,150
lZ2KRR 182,250
I1COB 153,655
G3UUP 152,800
Shortwave Usteners

Class C
F. Rossi 218,550
OKH1857 209,700
B. Niendorf 206,640
G8CDW 72,600
K. Wustner 70,265
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Corrections

L__~'_ TO 'VFO IN'
ON lOA

LA MP
12V AT 2~ m A

The addition meant placing
the in terface box up front where
it' s more accessible and visible
but I fee l it 's worth it.
Robert B. Lunsford, Jr. WB5CGI

Killeen TX

""--=:}--------..

Revised Fig. 6, " The HeathlKenwood Connection."

Why install a red lamp? It' s native. If a toggle switch is in-
okay to listen on two frequen- stalled, the bright red lamp may
ctes at the same t ime but not to prevent giving an SSB CO with
transmit on two frequencies at the other vto on the CW seg-
the same t ime. In fact, I con- ment of the band!
sidered using a push-button
switch which would then allow
murn-trequency operation only
whenever one makes the con
sc ious effort of pressing the
switch. I recommend giving
serious thought to th is alter-

electronics.
A side benefit was found

when it was discovered that
bo th vias (internal and remote)
could be used at the same l ime.
Th is is very nice when one
wants to find a c lear spot to
move to while sti ll in contact.
Also, one could monitor asked
or ca lling frequency while tun
ing around.

The only parts needed are a
lam p, a resistor, and a switch.
The lamp I used is a Radio
Shack 12-vo ltI25-mA lamp with
red lens and mount ing clip.
Since I felt it was a little too
bright, I put a 47-0 hm, V.-Watl
resi stor in series to pro long the
bulb's life. (See Fig. 6.)

After my article appeared in
the April , 1979, issue of 73 ("The
Heath/Kenwood Connection"), I
found a small refinement which
could be added to the project.
Its toter cost is small and it
should take only a few minutes
to install.

I realized that one could use
some method of instantly by
passing the remote via aside
from using the function switch
on the remote '0'10. Fo r example,
in case of some unexpected
failure in which the remote via
and its function switch are in
operative, it would be nice to im
mediately go to the rig's '0'10. I
have n01had any such fai lure as
yet, but anything can happen in

Social Events
Listings in this column are

provided free of charge on a
space-available basis . The
following information should be
included in every announce
ment: sponsor, event, da te,
time, place, city, state, somis 
skm charge (if any), features,
talk·in frequenc ies, and the
name of whom to con tact for
further information. »rmounoe
ments must be received two
months prior 10 the month in
which the event takes place.

IRVING TX
AUG 3·5

Encounter '79, the Texas
VHF·FM Society's 1979 Sum
mer Convention, wi ll be held
August 3·5,1979, at the Villa Inn,
Irving, Texas. Activi ties include
a transmitter hunt, flea market,
FCC exams, manufacturers' ex·
hlbits, hospitality room, and
several programs and forums.
Talk·in on 146.52 and repeaters
in the area . Regis tration at the
door is $6.00. For further infor
mation, people may write to En
counter '79, PO Box 3608, Ar
l ington TX 76010.

FLAGSTAFF AZ
AUG 3·5

The Amateu r Radio Council
of Arizona will hold Its annual
Ft . Tuth ill Hamfest on August
3-5, 1979, at Flagstaff, Arizona.
Prizes Inc lude TS-520 trans
ceivers, a microwave oven , a
Wilson Mark II HT, a Wilson
System III t riband antenna, and
more . Fea t ured w il l be a
western barbecue, tech ses
sions, and exhibits. Camping
fac ili ties are also ava ilable . For
further de tails or information,
wri te Ft. Tuth ill Hamfest, clo

8520 E. Edwards Ave., Scotts
dale AZ 85253.

LITTLE ROCK AR
AUG 4·5

The Central Arkansas Radio
Emergency Net (CAR EN) Ama
teur Radio Club will hold its
second annual Ham-a-Rama on
Satu rday and Sunday, August
4·5, 1979, at the Arkansas State
Fairgrounds, Uttle Rock, Arkan
sas. There wll1 be two main
pr izes given, as well as door
prizes . Featu red wi ll be forum s,
dealers' exh ibits, a Saturday
night party, and a large flea
market. Talk-In on 146.34/.94.
For details, send an SASE to
Morr is Midd leton AD5M, 19 Elm
herst Drive, Uttle Rock A R
72209.

JACKSONVILLE FL
AUG 4-5

The Jacksonville Hamfest
Association is pleased to an
nounce the 1979 Jacksonville
Hamfest and ARRL North Flor
ida Sect ion Convent ion to be
held on August 4-5, 1979, at the
Jacksonville Beach Mun ic ipal
Auditori um, Jacksonville, Flor
ida. The location is just one
block from the beach, where
U.S. 90 meets the sea.

Advanced regist rations are
available at $3.00 per person
from R. J . Cutting W2KG1/4, 303
10th St., Atl antic Beach, Florida
32233. Price at the door will be
$3.50.

A large Indoor swap area will
be featured , with advance table
reservat ions avai lable for $5.00
per table per day from Robbie
Roberts KH6FMDIW4, 10557 At
lant ic Blvd., #31 , Jacksonville,
Florida 32211. Informat ion on

exhibitors ' booths and space
are available from the same ad
dress.

Other features and programs
include statewide organization
meet ings on such topics as trat
fic nets and MARS, a micropro
cessor seminar, a solar power
demonstration, a OX "pileup"
contest, a hidden transmitter
hunt, an OSCAR forum, ARRL
forums, emergency prepared
ness prog rams, OX and contest
presentations, antenna and
tech nical seminars, and much
more.

More general Information
may be obtained from JHA, 911
Rio St. Johns Dr., Jacksonville
FL 32211.

LEVELLAND TX
AUG 5

The Hockley County Ama
teur Radio Club and the North
west Texas Emergency Net will
sponsor thei r 14th annual pic
n ic and sweetest on Sunday,
August 5, 1979, at the City Park,
Levell and , Texas . A $2.00
registration is requested but
no t required . Regis tr a t io n
begins at 8:00 am and lunch will
begin at 12:30 pm with a bring
your-own-picnic-basket lunch.
There will be swapping all day
with tables provided. Talk-in on
146.28/.88.

GLENN MI
AUG 5

The Black River Amateur
Rad io Cl ub wi ll sponsor its 26t h
an nual VHF Picnic and Swap 'n
Shop on Sunday, August 5,
1979, at the Al legan County
Park , Glenn, Michigan. Take ln 
terstate 196 north of South
Haven, Michigan, to t he Glenn
Exi t. Door prizes will be award
ed. Bring the family and a pic
ni c basket (no lunch will be pro 
vided on the grounds) to enjoy
t he beach and playg round .
T a l k · in on 147 .901.30 and

146.52. For informat ion, con 
tact Ed Alderman WB8BNN ,
RR#2, Box 98AA, Bangor MI
49013, or phone (616)-427-8830.

ANGOLA IN
AUG 5

The Steuben County Radio
Amateurs will hold their annua l
F.M. Picnic and Hamfest on
Sunday, Augu st 5, 1979, at
Crooked Lake, Angola , Indiana.
There will be prizes, picnic
style barbecued chicken, in
side tables for exhibitors and
vendors , and overnight camp
ing (fee charged by county
pa rk). Talk-in on 146.52 and
147.81/.21. Admission is $2.00.

SALEM OH
AUG 5

The second annual Salem
Area Hamfest wi ll be held on
August 5, 1979, from 9:00 am to
3:00 pm at the Kent State Salem
campus, Salem, Ohi o. Tickets
are $1.50 in advance and $2.00
at the door. Inside tables are
$5.00 wi th space for your own
table at $2.00. Flea market
space is $1.00. There will be air
conditioni ng, a wheel chair
ramp, free parking , refresh
ments, and prizes, consisting o f
an Atlas RX-110, TX·110, and a
PS-110. Talk-in on 146.52. For
detail s, write Harry Mi lhoan
WA8FBS, 1128 West State,
Salem OH 44460.

REND LAKE IL
AUG 5

The Shawnee Amateur Radio
Association Hamfest will be
held on August 5, 1979, at Rend
Lake in southern Illinois. c om
plete camping and recreat ional
facil ities will be available, so
plan to spend the weekend at
the lake and attend the hamfest
on Sunday. Family activities are
planned. Hourly door prizes will
be awarded . There will be no
charge to vendors. For informa-
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********************

TU-HO
TERMINAL

UNIT

••

Talk-in on 146.25/.85 and 146.52/
.52. For information or tickets,
send money and an SASE to
DARA, PO Box 3021 , Muncie IN
47302.

Conrinued on page 160

WOODBRIDGE NJ
AUG 11

The DeVry Tec h Amateur
Radio Club will hold its third an
nual flea market on Satu rday,

Bearcat® 250
Only $269.00 plus $5.00 U.P.S. Shipping.

Quantity discounts ava ilable !

Order toll free (BOO) 521·4414
or (3 13) 994-4444. Circle C5 on reader's
service ca rd for a free catalog or write us
at Box 100 2, Ann Arbor, Michigan 481 06

4~OMMUNICATIONS
"ELECTRONICS·· c-ce

********************

Connect to your receIver spelker, trlnsmitter
microphone Jack, Ind teletype machine Ind
you're on the air. Ideal lor HF and VHF auto
start operation.
..... Autostat with threshold control and

solid state relay
- Stable audio frequency shift oscillator

produces phase coherent sine wave tones
,., TTL compatible inputs and outputs lor

auxilliary equipment
,., High level output for scope tuning

WIRED $234.95 KIT $159.95Kn $169.95

August 11, 1979, starti ng at 7:00
am, at Springwater Park, Coun
ty Roads 300 E. and 100 N., Mun
cie, Indiana. Tickets are $1.50 in
advance and $2.00 at the gate.
Reserved table space is $1.00
per table with no extra charge
fo r outside space. There wi ll be
hourly drawings from 9:00 am
unti l 3:00 pm, wi th the grand
prize of a Tempo SYNCOM Sl
being drawn at 3:00 pm. Second
prize wi ll be a HAM III rotor.

Wired $239.95

·RTTY REGENERATIVE
BAUD RATE CONVERTER

TIL compatible connections for direct hook-up
to the TU-HO, also adaptable to other units .

- Five standard baud rates
_ Stable crystal-controlled

oscillator

- 128 Character storage capacity with
storage status meter to show buffer fill

- Continuously var iable character rate

ATTY

TR-128
NEW
FROM
FLESHER

GEl' '9" ~ v 8
(]) MINI MODULES & (]I)

PLUG IN ASSE:Iool BLI E:S TO
f"IT YOUR PROJE:CT & POCKH

BROADBAND~ " ~ ret IoollXE: RS
AIoolPLIf"IE:RS & CONVERTE:R

"A"""LIf"IE:RS

COMPRE:SSIVE: AUOIO PRE:AIo4PLlf" IE:R

Th.s ad rs ascale OIJ thne of an Aud., Power ArT(l llf,er 1101-2

--
0 ' -n SE:ND 0 '

'0'
YOUR

7 DESIGN MANUAL] ~ H"& __ c:AI,6J,.Q<i

HFl INC
,,9D aD'

158 WE:ST liTH ST.
DEE:R PARK HY 'n

IInll

ClD 8 TO SPE:Al<.E: R 8 ClD
6 OHM 11 0 1- 2

........1 COIP. ....

....---- P.O. Box 976 Topeka, Ks. 66601 9131234-0198
Add $3.00 lor postage and handling.

per table. For informat ion, wr ite
Hamtest , PO Box 10221, Ama
rillo TX 79106, or phone Jay
Ledbetter WB5UBM at (806)·
376-6042 (nights and weekends)
or Chuck Passmore WB5BRC at
(806)-372-1631.

MUNCIE IN
AUG 11

The Delaware Amateur Radio
Associ at ion will hold its 2nd an
nual ham fest on Saturday ,

tion, con tact W B9El P or
WB9SWG.

PITISBURGH PA
AUG 5

The South Hill s Brass Pound
ers and Modulators wi ll hold its
42nd annual Pittsburgh Ham
fest on August 5, 1979, from
noon until dusk at the Allegheny
County Community College
south campus on Rte. 885, 2
miles south of the Allegheny
County Airport and apprcx
imately 15 miles southeast of
Pittsburgh, Pennsylvania. Ad
vance registration is $1.50;
$2.00 at the door. There will be a
large indoo r air-condi tioned
area for vendors and the f lea
market, and a large paved sur
face for the outdoor flea market.
There will also be prizes and
food. Talk-in on 146.13/.73 and
.521.52. For information and pre
registration, write Bruce Banis
ter, 5954 leprechaun Dr., Bethel
Park PA 15102.

MT SINAILI NY
AUG 5

The Radio Central Amateur
Radio Club will hold its " Ham
Central" on Sunday, August 5,
1979 (rain date is August 12,
1979), at the M1. Sinai Etemen 
tary School , Rta . 25A, Mt. Sinai ,
Long Island, New York. Admts
sian for sellers is $3.00 per
tailgate space and $1.50 for
buyers, with XYl and children
under 12 free. Monies are to be
used for Rad io Central and the
S1. Charles Hospital Repeater.
Doors wi ll open at 7:00 am for
sel lers and 9:00for others .They
will close at 4:00 pm. Featured
will be antenna advice with Art
and Madeline Greenberg , a
Novi ce table, great tood , a CW
contest , an ARR L table , a
special event of a fly-in by the
Suffolk County Police Dept.
helicopter, and a Radio Central
Club table. Talk-in on 146.52
WA2UEC and 144.711145.31
K2Vl. For information , ca ll
Joan Longtin at (516)·924-8438
or Rob in Goodman at (516)-744
6260, or wr ite Radio Central ,
" Ham-Central," PO Box 680,
Miller Place NY 11764.

AMARILLO TX
AUG 10-1 2

The Panhandle Ama teur
Radio Club wi ll hold its sixth an
nual Golden Spread Hamfest
a nd Co nventi on on Friday,
Saturday, and Sunday, August
10-12, 1979, at The In n of
Amarillo, 601 Amari llo Blvd.
West, Amarillo, Texas. The tor
mat consists of two fu ll days of
exh ibits and trading, six tech
nical sessi ons, programs for the
ladies, valuable door prizes,
Army and Navy MARS meet·
ings, ARES meeting, an ARRL
fo rum, and plenty of free park
ing. Displays may be set up any
t ime after 1:00 pm on Friday,
August 10th, at a fee of $20.00
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Ortle<!rom yOlJr lallorile eloctronics dealer or direc1 lrem tM
pUOlishl!<. ~II Oi~l orcle's add $1 ,50 lor shipJj4ng llIinoi's
f1ISidM1S add 5% SaleS Ta>.

• Long Distance Calling
• Autodlallng
• Remotely selectable

timeout limits

CONTROL

NOW imagine lulomallc dlllUng 01
emergency I.lephone numberl, long
dlliinee lIuloplllch clllllng under conlrol
op IUptlrtl"OI\ plul remolely command
I~ limeoul limit. to mltch v.rIou.
opal'ltllng condition. Ind you've JUII
Imagined the MARK 3C.

The MARK 3C I. II Comple11 conlrol
')'Item wllll 111.udlo Ind logic circuitry,
II.tUl dl.p1ly , lind power IUpply In one
h.nd_ Clblnel. It. third generllilon
dellgn clln repllK:e rICk, 01 hllrdwlred
equlpmenl while giving vl.lly eXPllndld
clplblllly'.

a.1 the lIeld-proven power lIl.f only II

MARK 3C CM gl"e .1 $995. (HIO"Io
Illctory ....mbled lind 1.lted)

Now with three exciting new features:
REPEATER

IMAGINE A CONTROLLER _
SO VERSATILE It provides lour diller.
e nl claues of oulput fun-cflonl In IIddl.
tlon 10llutoplltch lind reverlellulopatch.
SO RESPONSIVE II ..ndl Ihlrteen
Mor.. codded mesl8gel 10 keep you
tully Informed. M"Ngel like BZ II you
try to ICC"I II bUly lIUtopalch line.
SO ADVANCED II UNI mlcroproc...
eor technology lind nOl"!-llIlllng dlglill
lone decoding.

SO PERSONALIZED thlll m llny
lemurn 8re CUllom progrlmmed to
IK:commodllle your unique nHdL

SO EASY II clln be Inllalled In mlnul••
with only live ...entlal connection• .

THE SMART CHOICE IN

$3.15
S1.50

Total S5.25

Callbook Map library
Shipping

FREE!
RADIO AMATEURS

WORLD ATLAS
wtth purchase of famous

CALLBOOK
MAP LIBRARY!

~
Special Limited Offer!

~Ji!. Amateur Radio
Emblem Patch

~....Tt~_ only $2.50 prepaid
Pegasus on blue neio. red enerrnq. 3' wk:le )(
3" high. Great on jackets and caps. Sorry, no call
tellers. ORDER TODAYl

--e-

;oi"~~nAS

f·~~'~-

Here 's an offer you can't refuse! You
receive three, information-packed , Ama
teur Callbook maps, folded, plus the
World Atlas for only $3 .75 plus $1.50
shipping and handling. If purchased
separately, total value of map/atlas offer
would be $6.25, plus shipping. You save
$2 .50 and get these invaluable radio
amateur aids!
1. Prefix Map of the World, folded .

World-wide prefixes. Shows 40-zone
map on one side, 90-zone map on the
other . Size40· x28 "

2. Map of North America , folded.
Includes Central America and Carib
bean to the Equator . Shows call
areas. zone bounda ries,prefixes. etc .
Size30" x 25"

3. Great Circle Chart 01 World , folded
Centered on 40 "N. 100 0 W. Shows
cities, latitude, longitude, great circle
bearingsand more! Size 30· x25·

Plus special FREE bonus!
The Callbook' s own Radio Amateur
World Atlas, FREE with the purchase of
the 3 maps. Contains eleven full color
maps of the world , looking at thingsfrom
the radioamateurs point of view.

RADIO A~E: IIbaDk INC.

A Dept . B
925 Sherwood Drive
Lake Bluff. III 6004 4

"" MS'
Call or Write for specifications

MICRO CONTROL SPECIALITIES (617) 372·3442
23 Elm Park. Groveland. Ma. 01834
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TELE-TOW'R MFG. CO., INC.

ONE·PIECE PRICE, When you buy one 01
these to wers you gilt the whole tower
ready to inslall, No accessory charges, no
extra costs lor guy wire , base plates, etc.
And e'en our ccmprete one-piece price is
considerably 10wlI. than any comparab le
tOWII. on the market.

TOTALLY fREE·STANDING . No guy
wires, no bracke ts. Our l owers are oe
signed to wit hSl and 60 mi le winds, wit h 50
pounds rotor and antenna wit h a .ertical
area ot 6 square teet .

55' MODELS
Mod.155 (lIxtends Irom 21' to 55')

a....kov.r Mod.1 55
{Extends I rom 23' to 55' w it h breakover at ground
levell

40' MODELS
Model 40 (extends 21 ' 10 40')

a....kov.' Mod.1 40
{ext.nds trom 23' 10 40' wi th breakover at gound
level>

Concrete Slee.es a.ailable lor Model 408
and Model 55s. By using slee. es you can
move tower 10 another loca tion and all
you leave is the sleeve in concrete .

PUT IT RIGHT WHERE YOU WANT IT.
Wit h one hand. raise the tower trom 21' to
a5 high as 55'. Find exactly the right re
ceiving le.ellrom ca, Ham or TV. When
you wanl to adjust your anl enna , install a
new one, or pull mainlenance, crenk it
down again. No more climbing up in the
sky to repair or replace antennas. Wit h l he
exception 01our breakover models , this is
the most convenienl tower you can buy,

TOWER CONSTRU CTION , We make II oul
01 the linesl malerials available. ow steer
is thicker and heavie r, our cables are
thicker and a!ronger-our l owers I hem·
sel'es a'e t wo or th ree times heavier IMn
comparable towers on t ee ma rket. Weight
runs about 165 pounds lor our 40' l owers
350 pounds l or 55'. SlIvllral design innova·
lions are used to make Tele'Tow', Ihe
strongest, most reliable to wer .

8REAI(OVERS-THE ULTIMATE IN CON.
VENIENCE_Our breakovlI.s '101 only
tllIIlSCOpe, they lie down lor you. 0'111 man
can crank It down , then lay It down, so
your teet never have to reeve the gound,
even on our teuest to wers.

P.O. Box 3412. Enid, Oklahoma 73701
405-233·4412

COMPLETELY
FREE-STANDING,

TELESCOPING TOWERS.

•

·t·

For the name of your local distributor. call ToU Free 800-341-9678.
A limited number of distributor locations are currently availa ble; inqui ries welcomed.

Gs DIELECTRIC COMMUNICATiONS ..-029
A U NI T OF G ENE RAL S IGN AL

RAYt.1lJN), MAN: 04071 - ra.207-655-4555 o ID).341·9678

The new lOOO-A
Wattmeter from
Dielectric accepts
plug-in elements
that permit RF
measurements from
100 mW to 5000 watts full-scale and from 2 MHz to 1
GHz. The large 4 Vz" meter face is easy to read and has ± 5%
full scale accuracy and great resolution.
The lOOQ.A is available in a convenient all-purpose kit that
includes a SNIFFER adjustable RF signal sampler, spare UHF
connector and patch cable. All contained in a durable
carrying case.

RF Instruments for Professionals

Directional RF wattmeters
from
Dielectric
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Fast, Reliable Service Since 1963

Free ·Tech.Dolo' FlyerSmall Orders Welcome

..O-JI
SEPT. J4'h- 6 PM-9 PMSEPT. ISth - 7AM-SPM

Advance TICKETS $3.00 - 0utdo or Flea Market $1 .00
Ind oor FLEA $5 .0 0 add it ional 9:30 PM Fr iday [o !n o ur FLING

ERIE COUNTY FAIRGROUNDS, HAMBURG, N.Y.

~"" 8 Ih ANNUAl---- - -

Toroidal Cores, Shield ing Beads, Shiel ded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

IRON POWDER and FERRITE PRODUCTS

AMIce ~":.=r..j\oot.1'UW.!tl .... ",2g

12033 OTSEGO STREET. NORTH HOllYWOOO , CALIFORNIA91607

YEARS WARRANTY!
EXACT Replacements (0.

SYLVANIA
_..

.--,_.n--".
ECG Trans lstor'Dio~cS

Ee Q' ECG' EeGt EeG',. " '. ,. ,. 1.12 .. ...., • '. ,. m ,.. .. •,. • 'oo ,. '" 'OO "' '.'.' • '" 1.31 '" '" m '"'. 'oo m, • '" , oo m ,oo,,,, 1.11 '. 'oo m .. '" l .U'. ,. ," ,. m I ,ll m ,oo
' oo nl '" .. .. ,.. "' ",,oo • ," , oo m ,oo m ,,'.., " 'oo , oo ,. ,oo m ,.,. • '" ' OO m ,. m '.'" 2.1 ~ 'OO ,. '" • m ,oo
m • '. ,. '" " m ,oo
'm "

,. 1.31 '" " ., 2.' 1,,, ,. 'oo '" '" 2 .'~ m 1.15," 1.1& ,m ,. ,. ' ,," - 3.21

'" 'OO le,~ '. '" ..., ". '.," U1 'OO '. .. 'OO '" 2.13

'"
,. 'oo '. m ,. '" 1.13'. ,oo ,oo ,oo ,,, '" '" '.'" ,oo ," 2.01 '"

,. ", ,oo

'" '.0' ,. • ," '" ,. 2.01," 1." '" '. m ,. '" v .,. ," '. • m ~ '" " OO,. , oo ,m '" m ,. '" .oo'. ,oo ,oo ,oo ", ,. ". '"'. ,. ," ,oo "' oN .. . oo", '" ' oo 'oo m '" "' 'oo'. 'oo 'oo • '" '. .. ' oo,. • ,.. Ul m 'OO "' ,.
,oo ," ", '. m '" ". ,.", • ", ,oo m • ., ".'. ,. ". •• m " .. •

• "·U·8-H, All Order. Shipped SlI",. Diy RlICltWIIl!

• FREE Freight on . 11 prep.1d orden
• EXCLUSIVE 3 YEAR CONDI'T1ONAl WARRANTY!
• NO Min. Order·Qu.n llly Olacounll AVIlllbl.
• Exm IC. " Dlod.. In Sloe!<
• Lo"'il_ Hou~ Mon·S.! 98·1Op, Sun 1·1p
• c.- or""'*'- kllay-lO plKe)'lUorderlSl~

Communlea.loa. & T.V. Unlimited
0epl 73, 17 Wnhln\llon 51., Rlnn .l..r,N.Y. 12144

OISTRIBUTOR INQUIRIES INVITED
T.V.-C.B.-AMATEUR RADlO·STEREO·MONITORS-

ELECTRONIC PARTS ... Cl05

ALL YOU NEED IN ONE BOX

G E ...

Speakers-Lad ies' Programs- M aj or manufacturers-R.V. Hookups
Ind o o r/Outd oor Fl ea Marl<et s-Tal k-In o n 52 &.. 31 /91 - off N. Y.S. 1-90

at Ex it 57 DETAILS: HAM -O-RAM A Committee, WB20lF
93A. Alt ruria St.. Buffalo NY 142 20 PHONE (7 16) 824-1752

With the RPT·1B Repeater. Backed by Standard C0m
rour ecaucos' years of experience in producing quality
repeaters for the commercial and amateur market. this
superior 10 wall VHF repeater operates on a single pair of
channels in the 143·149 MHz range, II contains separate
transmit ter and receiver assemblies for the re-uansms
son of signals and a CORfTI MER for control of the
switch ing/timing/moni toring functions of the system. In
addition. an cononat private channel unit may be installed I Standa-.l
as an accessory. It may be operated In either a repeal or I U
duplex mode, Priced under $850 f rom your dealer, Co " t "

w rite today for a FREE Catalog Sheet or see your .... S18 mmumca Ions
nearest Standard Communications Dealer. e.o. Box 921 51, Los Angeles,Califom;a 90009

YOUR

Tom
W60 RG

P.C. ELEC, ..~NICS
2522 PAXSON

ARCADiA, CA 91006
Maryann
W86YSS

HITACHI HV"lU TV CAMBA • •••••• •• ,. $23' ppd.
• Belter INn 500 line resolu~on. 7 waltS on , 1711AC.
• SMlI II .b 25/S. S ind ...... C~n run an 12vd<@ 230......
• 10.000: 1 aUIOm.olic Iighl cornpem.a tion. Lens included.
~ SASE for calalog of ATV ~nd UHF products VISA or
MCotd..... cati (213)447·4565. 'r.1':'

.... P41
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JAN
CRYSTALS
KEEP
YOU ON
THE AIR
• CB
• CB standard
• 2 meter

Scanners
• Amateur Bands
• General

Communication
• Indust ry
• Marine VHF
• Mic"-o processor

crystals

- - ..~. , I . ... I

FUL.L.1 4th WAllE _ All Bi nds! Auto
mlt lc: S elec:t lon w ith proven HI_Q TriPS.
3 M odels_ALL. self supporting -Ground
or roof mount. HEAVY Double w . ll
sel m le.. Aluminum lower sectlon • HI
IMPACT POLY Low L.on Plast ic: Co
ver OVER . A L.L NO WOBBL.Y, LUMPY
TRAPS. NO UNSIGHTLY C L. A M PS
nceded · Sime slze .11 t he WlY
up - I V4 " . T n ps hidden inside. You can
UsI It In 1 1 ft. sq. Bl ckyl rd! Neighbors
w Rl never k!'lOw this is I Hi.Power ALL
DIrection OX Antenn.. FOR APART
MENTS, ROW HOUSES, M OBILE
HOMES. CONDOS etc. whlre min ·
Imum s","ce I nd nelt I ppearence"
MANDATORYllnS1ant "Drive In" ground
mOllnt (Included). Use w ith Or wlthoolt
r l dlll.. (Included) (All I ngle roof mount _
Ex trl ) C OMPLETEL.Y PRETUNED.
NO ADJUSTME NTS NEEDED EVERI
NO TUNER NEEDED Over AI Bi nds
(except 80 meter · 4 0 0 K C) SWR 1_1
to 2 ·1 I t B ind edges, S tnd, S0239 con·
nect.... 50 ohm for Iny length RG58U
• RG8U f,","d llne. M ltches AL.L MAKES
TRANSRECIEIIERS. 2000 w e« PEP.
Shipped In 5 f t. Box. PREPAID IN
USA. Anembles In 3 min. using only
scr l w drlvar. WEATHERPROOF"!
N o.·AIIT 8 0 ·10 5 Bi nd 2 4'9" $79.95
N o.· A VT40 -10 4 BI nd 1 8 '9~ $ 69.9 5
No.- A VT20-10 3 Bi nd 12 '6~ $ 59 .9 5

SEND FULL PRICE FOR PP DEL IN
US A (Clnldl Is $ 5 .0 0 extr. for post·
I ge,clerical, Clistoms etcJ Dr ord ... using
V IS A (Sanhmericlrd) Or MASTER
CHARGE Or AMER EXP. GlvI Number
Ind Ex. d. t e. Ph 1.3 0 8_2 3 6_5 3 3 3
9 A M -6P M weekdays. We ship In 2 .3
d.ys . Prlcn will Increase Sept 1, sO

order NOW AND SAVE. All
Antennas GUlranteed for 1 y ear
-10 da y money bl ck trl. l M .de
In USA. Free In f . A vai lable f rom

WESTERN ELECTRONI CS
Dept.A7 · 8 Kenner Ne, 6 8 8 4 7

Sena10' fOrour tstest: Cilti11Of1
wnre orpnone fOrmore aerai/S,

Jan Crystals
2400 Crysta l Drive
Ft. Myers, Florida 33907
all phones 1813>936·2397

easy to charge

• Aula. send & receive: RTTY&- CWo
• Complete h3rdware & software.
• Connects to lRS·80 User Port & key/headphone jacks.
• 10 message memories · 255 char. u .
• Keyboard butter·allows typing ahead. $99•• Uses built·in Pll or nternal TU. •
• Morse trainer·random Sletter words. kit
• Includes hardwan!. cassette & manual. $129
• Requirls lnel l! Basic & 16K RAM. . d •

wire
• PET version available, 69.95 kit I 99.95 wired

Write or call tor detailed brochure

TRS·SO OWNERS
Send·Receive RTTY & CW

*... at last . . .
your shack organized!

A beautiful piece of furniture - your XYL will love ill

1149.95 S-F RADIO DESK
Delux. - Ready to A....mbl.
Designed with angled rear shelf l or your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Slain.
Also available in Unfin ished Birch, $134.95

Addi\ional lnlormation on Requesl.

Checks, Money Orders. BankAmericard
and Master Charge Accepted,

F.OS. Culver City. (In Calif. Add 6% Sales Tax.)
".. 533

S-F AMATEUR RADIO SERVICES
4384 KEYSTON E AVENUE · CULVER CITY, CALI F, 90230 - PHONE (213) 837-4870 *"

0/ Reade' Service-see page 179 ' 47



1 ~ K'S I o
1<:1 <>' S I()

11 .. S I 0

11 10 Sl 0

8 p'" Lo I"o"'~

14 P'" Lo r>,ofr l ~

16 P'" Low Pl ot il~

T,,,,,~,,,o< ~O<k~1

f R[ [ C"'J 140 w "h o<d~" 01 S ~ 00 01 m,,, ..

Please Inc lu de S 1 00 10 1 POsla!je and handlin,

N,V.S, A".id"nt. Alld 4% sal• • h.
SoInd to: K"y Electronic.

P.O. 80x 3soe
Schenectady, NY t2303

J. S. BETTS ~
lO \IP"'~~

Hypersll power trlnslormer
Prj has 4 115 lor 230 or 440;
Sec 803 @ 735 ma.-Use 2
xfmrs bridged for 1500 IlDe
Price pre-paid USA S39.95

Jennings ucuum ....rl.bl..
UCS·500 @ 1.SKV $165.
UCSXF·l 000 @10KV 5255.
UCSXF'l200 @lOKV S215.

Oll l iller capacitor
10 mid @ 2KV 3x4x5 5 Ibs
Ship pre-pa id USA $1 5.95

P.o. BOll: 426 Fairburn, GA 30213
Phone (404}-964-3764

Filler choke . • • ln9100
3-15 hy e .6-.06 amp res 112
1KV ins , Sx6x7 29 ius .
Ship pre·paid USA 539 .95

Keym Electronic:

~
Fun ASCII Prol..-'oul
Klt)'board Kit.M~ 751_t1"><> l<. ~ \'l>OoOfd K.. \ <>. Q

_ 1 10 1 1'1"" ", ( "" low,~ S I . Q_I10 1 ~1 ~~' I"<Io,,,. ~ Sl <:l <:I

INIIGR '" TID (IRCUIT~

'>N l<>H 1N C ",",r>I~. 'i.o"",, (,oon Sl <:I .. 1 H "
C l ••OOp"'mr> <>

C J HO o..."IOp"'mr> S I I
..... .... .. 1,m.., •

'ioOCK[l~

s...... t"-<o• ...1."""""

NOW from BETT

RTTY
UU SPEED CV TA BOAAO
KIT SIM .e s
80AAO ALONE S18 .e s
AUTO CW 10 KI T S37.lKl

, _ SHIPPING
Jft.L I NCLUDED

IN PflICE

o New Equipment
o Used Gear
o Friendly Advice

&@)O~@)WIID£~~~:~~y
18 5-191 West Main Street e P O Box 88
Amsterdam . N Y 12010 Tel (518) 842·8350
Just 5 minutes from N. Y. Thruway- Exit 27

Bra nd na.... . Ii", lin. components . Stoe kad In
d ept h . 24 ho u' dali..,," Low prica . a nd monay
b llCk gua rani•• on all p roduct. ..a e... y.

STAMP BRI NGS CU AlOG

SPECIALS
KEYBOARD ENCLOSURES

w 0 " 'a't(
SIX SIZES , ~" ' .J" r- S l ~. JO

1r- to r- 1" It. JS
20" ' .J" l" ,,_ZS
,~" 11.)")" .. . so
17" 11.,,, r ' ', .SO
20" 11 .)" Y' 20.75

Blue b.... spec ify .. .. ;,. 0</ b'.,;k lop _

-ONLY

ss,"

Dey tepro Electronics. Inc.
For...... ty Nuo.taElec1ronlC.-"", 03S 

l019 N. W llSH l1! IN ..UUNG TON HTS.IU. bOOO.
PHONE 312 -870 05S5

-._- -.,- --_.._-- - ..-,-

NEW ELECTRONIC PARTS

JUST GETTING ON THE AIR?

lee Adirondack lor

~ ...

·SUSINESS SOFr WARE '

• KITS FORMOST POPULAR UNITS
Over 5,000 Satisfied Customers

MICRO·COM PUTER SPECIALIST

LARRYOWENS
COMPUTER CENTER

• l ow Cost from $1 0.00
Easy to Install with All instructlons
Tune-Up Procedure Alignment

• Kits for over 300 Models of CB
Radios

MINI MALL- DOWNTOWN SHOPPING CE NTER
.... M9S CAIRO, GEORGIA 31728

912·311·7120

• Write or Ca ll Today lor FREE Itst
01kits. If we don' t stock it-we'll
make a kit for you.

ItadIO IIIaeN D' A" ..

AMERICAN CRYllAllUPPlY COMPANY
PO B Ol( 638

W Yarmouth , MA 02673
(611) 771-4634

1':11CR[] 1':1 fll:i flnE1':1El:iT
SYSTEI':1S

~
Up To 15% Discount

on
TRS-aO's

I. I H
10 METER CONVERSION KITS
FOR CB RADIOS AM and SSB

COR Idenliflftr: All on onft board. programmable. FUlly ad·
j usrable. tlmft out (.5·7 min.), hang lime (0-1 min.), idftntifier
(1·10 min.), rone. speed, .-olume, Lf.D. outputs. low current
drain CMOS logic, plugs 'or easy installation and remoral plus
much more. 579,95

Basic Repeater $499.95
2M 130-175 MHz BuleRepeater for 2 meters with all the fealures 01 the HI
Pro Mkl less the power suply and trent panel controls and accessories.

/

Maggiore Electronic Laboratory
848 WlI:eTTOWN Ro. "",1113'

WlleT CHlI:eTII:IIII. ~A . 1.3180 PMONE 218 43e.e081

Annable separately:

220 450Mh'

Now ..il" ~lm••y

MftpandbNeon

capall'/I/r

/

PA R~. add 6% tall

PLU S SHIPPING

50144 REPEATERS

~\ \'{O Mk :r

I

Duple.e_
Basic auto patch
Matchlnl cabinet
.000s% Hllh stablllt)' erystab

50 MHz $789.95 450 MHz 799.95
144 + 220 MHz $699.95

148



S135,00
265.00
423.00
310.00
110.00
SlUI

SU I .IO
&lender 80Ird st."

Stopwltch Kil $26.95
fill Ii. dlQrt bane'Y OPl'iIled , 2-5 lIOIts .
3.21&8 M~ erysIlil aeeuraey Till es III 59
min . 59 sec.. 99111001tC. TOftlIIlld ,. spit
IIId TiI)'lOl'. 1205 dliCI . II c:ompo_ minul
CUll f.. inSff1lClioll1

S-100 Computer BOlrds
BKSllIiC R.l.M Krt Godboul

16K Sl iIllc RAM n
21KSIalic RAM 0
32K Dynamic RAMK.
6IK [)ynilmic RAMK.
8l(J16K Eprom U (less PROMS)
Vwleo l-'ace ~I

M-mard A I .

Hickok 3¥a Diail LCD Multimeler
Balt.-'C 01*. O.Imv-llJlX)v 5 IIllQ111. 0.5%
ilCCUr. RtlislllflC. 6 10. 1'0-"- renon 0.1
OM>-2OM ol'lm. DC CUlT. 01 10 11X1rna. HIncI
hIId. IV' LaJ di"'. ILItO _. poIariIy. OIW
range. SitH .

....""1111""'.fnl .... l*tIonIr
FiICIO'Y 'lIIed Gua...1IId fI\O/IfJ bid;
DuiIliIy 1C'llnd OIhfrcamp(llllltllS at lie-..,-
INTEGRATED CIRcurTS,- ELECTRONICS,- " '"- ,.
,~. " ,- '.,- " ,-, '.= ". CLOCo-..' _ ..... _,- " ,- '. _..-.. ....__...,,,.. " ,-- • ,. - .... _-,.. ...,- •TO'"~
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VIdeo Modulltor KII SS.95
eo....... yow TV .. into.1ugh 1JI1l11y lIlOIIlIor
orftlIouIll'lldlng normal UIIg•. COn1clItIe!lit
.c lui IIstr\ld11)llS

Multi-vail Compuler Power Supply
8~ 5 Imp. :r.1 8~ .SI/l'ICI . 5v 15amp. - 5.
.5 iIIllP. t2\o ,5 amp . - 12 option, :r.5¥. 1: 12\0
..~. KIt$29 .95. 1OI..r1h pu/ldlIdtramll
$31.45 W~ Casl S10.00.

2.5 MHz Frequency Counter lUI
Compltll klIl1ss elst 137.511
30 MHz Frequency Counler KII
Com ~f11 l/l llu else $41.75
Presc.., k~ to 350 MKz SII .&5

79 IC UpdlleMasler M.nual $3500
ComplflllC dlllltltlctOf, 2500 PO ""Ill' .e!.
«1llCI ~uidt , Owr 50.000 crOll,er."CII. free
updIte 1IMc.lhfOUO/r 1919 DomIlllC POll.
1350 For"", S5.00 1918It MaW doHoul
SI9,50,

Attention Elf Owners
Nlw ' fD' n ll il ~1f'.l rt nil Ultwl f._1..,_.

Tm, !lIIIC tISIIIIl SIO.OO. on ROMS38 00.
origliNl81 U DOIord Sl U 5.

OI"ltll Temp. Meier Kit $39.95
In600r led 0lItd00f. Switches bad< ancl lvrth,
lleaul:nul. 50" LEO rudoUls. NoIlling . ke It
zvaiIalIoII. NMdSnolllditional parts lor com·
.....11. fill opention, WII melS1lre - 100"to
-+2OO'f. IIIlthI at a dIO". air Of liquid.
8BaIIilul MWIllgiIliiI CUI " ibszII S11.7$

NiCad Blnery AIIT/Chl""eT Kil
O!*Is ShOfttd C* thIIl .-QI·lllaId. eNfQII
m "'.. eN.,. "'1m lIP. II II 0lIl klI .,..
OllIS MIl 1I1I'1ICli0llS. P .2'5

PROM Erller w. erlSl 25 PROMI in
l ~ m""'. ,Ult,a-.lolll. assembled S31 .~

Rockwell AIM 65 Computer
6502 basea sillllll bOard wilh tugASCIi kll)'board
In(! 20 oolumn II'Iarmal printer. 20 chi, . II
ptlarourneric: display. ROMmonitor, tully pPInd
1bllI, $375.00.11( 'IWSioo $450.00 4k As$em
bler $85 00. 8K ~sie lnterpreler $100.00.
"- $lQlt)'u.tl. in c:ae $60.00 AIM 65 in
thin bl~ IfiIII per.- SIQlIp- $485,00 ,

Nol I Cheap Clock Kli $14.95
Includes e~eryII'I lllI "eapt CISI. 2·PC Imfdl .
&- ,50" LED DlSpliIYl . 5311 clock chip, tranl·
'ormer. ill componentland lui "S1, UCIkml ,
Dr..~e d,splays 1110 lVail. Sam. kit wl.lO
IlII P'II" . Red 00 1" 121.85 Cille S11.T5

RCA CoIm.c VIP Kn $229.00
VIOIo com~ .'D l/IIfII$ andg~.
FuIy 11_. IIlClllII SUI ."
M VIP opIiorII ......... dlIIiv,

RCA Cos mac Super Elf Computer $106.95
Collllllfl! IUlul't$ l>rIor. \'OIl decide 10 buy IIlJ bowel discAYs prtMde oulp:Il and llPIiOl* ......
OIhtr computei'. Thtf. illIO Oll>ef compulef 0/1 . .. " 11M f. There is J '" Din SlMmfd
lh. miRlt kldll' thl! '11$ IIlJ10I desilabla lie,. Q)lollldar for PCcardsand 1 50 pineonneclorlor
fits or the SuptrElI lor 10lillie mone~, The Sup« theOut.. Super EJpIIlliOllIlolrll . PoMrIIllII4ltY
En IS 1 small smgl. boilfd computer \till dOli , 11(1 sod<els lor III le 'l Ire IrdJded In !he plitt
many big mings, ~ iun exce llent compuw 10' plus adetailed 127 PO Instruction manual which
tfln,"ll i1"d lor IlImlng programming WIth ill nowIncludes O¥er 40 ag!! , of software Wo, In
machine IanpuillO" IIld \'el • il en dy IIPIII'" ckJdi rlg U ,nel olleuons to help gel \'OIl Itl1l1l1d
... h . 'd"lollli ", .mory, TI., IIllc, U CII .nd I music PrtIQr&'ll and grJjlhk:$ targeI D'"lt
KlY'Nl'dI . ..... cb.-ct., 'lftltltlel , 1tC. Remember, oIIlef c:ornputer$ (0)0 on- So.opeI Ell
The s..- Ell indlolles I ROIl moriIor lor oro- futures 1l1dd/llOl1ll costor IlOl Il II. e...,.,.
ponlDdng.-*'Oand-a..a.1l1tG1..f ... ,. Bllll ll• .I15, .....
STU' 'It II'" whidl is 1lOl.... ......,u. SI.H .,. ....
~in au.. _ price , WilJI -..E n .lI5. c--.~ MlIIllIiIId nl~
ITEP \'OU can _l1li mielOll'Ot III t" dipOClCQ- ....~PI'lII $24.15. Ellpansion CIbirle(
lIngMlllIhI OIInI lddras n dm tlul willi fOOIll fl;w " S-100 boWs 141.•. 1lM:.f
~ and "'e:alQlIing'" ......,. " ' I j S-1Ol • .•. Allllltlll'ld
IIlnIdions,Also.CPUmodnn:linslJucllon')dl opIions Ilso l:OfIl' eorrc*~~ IIlll
.. ""l)Cled IIlll~ on 8 LED illClicall:Jl1; . 1lIsted.

An RCA 1861 ...... 1tfiIIllIa chip allows I'OU to 0N*I1IlI. a 12 paglI fl'IOIIlhIy sotlwart publica
COlIIIICIto)'OOf own i'VWithan inexpensiyl ¥Ideo ~0ll!Of 1802 COlI'ClUter IoISef'$ i$~ble ~ suI)
modulator to do grapllia aed games. Tl\efl ~ I scnptioo lor $12.00 per rear,
Ill'fktf symm included lor wrttlng your own
music or using IlliIny musle progriUll$ alrudy
wnnen.The speaker amplWier may also be uMd
to d"", relays lor o:wttroI j)IIfpOSeS.

A 21 key HEX 11 4 Incalde$ 16 HEX k8VI. ....., - - ,,,.
IlICl 1IIecl: IIlll _ ..... 011

Super Elpanslon Board wUh Cassene Interface $89.95
Ttl, is ttl~ IIIl$toundlflo;l Vllue' n. boIIlll\a ImptO_ iU WlCI ,....... are.....0- .C/l
.. desIgIltll ., IIOW' ,"" dIcille 1lOlII.,.... 1l'II1I'IOl'*lr. I you Ill.. me ..-' b:HIl'"
••11 I apCIonad Ba ..,., Eqia.... ...r4 ,.. .,d s.,a, III...... III mollilofil up""
__ ... II " IN .._ flAM tilly address- , III till PUSII at. button.
IIlllIlnywlJ.. n 6<11( ..h Iluill-in mamory Pft>- Olh..- on boIl'd OII\KInl ..dude ,...." .. I,..
tltlllld I ~aalll lnlllful ProYPSlOnl Ill.. ..II llulput PorII . 1Ih l1li1 " l llIllItl They
been made lor II Olhlr Oplions on lhl Mm. iIIo••i!SY conlllction oran ASCII keyboird to 1he
boa'd ~nd ~ 1'ttlllllill!V "to lhe h.rd,.ood elbnfl " pul port. RS U2 11ICI20 m. Curf1lIILollll '0'
Iiongslde the Supa. EN. The bai rd IncjUdlillotl lelelypl! 01 01he, deoice Ire on bOf-rd Ina ~ you
'or up to 6K 0' EPRO. (2108 . 275/1 . 2716 or n llteel more memo') lhe" I" lloO l -laDl lolS '0'
2116) and " ' M' 1y 'Dl:i.lled . EPRO MCIII be uNCI Illlic RAM or I'ldIO boardl , A Godbolll 81( RAM
tor!lle moMorand Til, &asH: orOIhfl purpoll' . board iI • .aillbil '01' Sl lS 00. AlIaa II( Sup..-
A ......' RO. ....... SII .I15 .. 1 1IbII ill Monilor ......iorI2 .ilh video driwr 'or lui «N.
III on lIoiIll OII\KIII iJl 270lI EPROM il:IIlIu billy disPll1-Ml1TIny Ilnic and. rid«I int.-1_
.. _rogrammed "I • P<1lIIram baiWl 1IoIrd. h ...... ,IOPIIrtI SU s. AI m sa.51.
ed' or IIId error cIIIctin~ mlilli til CII_I m ftI .. II' rI .H , 1-1" 54.51. ... 51 ".
1IIIl'.ri\e~I . l fllocltlbll CIIMllI Ma) _dIr HI _ ritlllOft eIIlII is WIIIallIIIIl
",*f eld.lsMtromOIle,1.ltindudesflQ'lllf SI2.50 'or...,. coo.....n bIf II I III s....
.......d readour:. IIIoet _ CIlJIMtlo iIoIld EI ..d till S.,.. Ea,aqil. "'rd.
.... ~'1PhiCSII.-.c bllllOng cursor. 8mO Tbt"- .."., III lor .... Supar &pansion
POinIS can lie UMd . 11 thI fllllisler _1IiIlure BoIId is I 5amp IUIlIJIY ..,. muIiI* poadhJIand
10 ISlUTeprogflm Ilu~s 1JI1cldy. then kilo. .r1h "IIlIitivlI..:JIIiIOM $2995. Add $4.00 lor " Ill.
....11 step , ThlI Supar Morwlor IS . riII.. -nh PrIpoochacI nn-S1.50,CueSl0.00.Add$1 .50
lUbrouMes a!lOWln~ use" to IIkl ad ~lntiCll III lor shipping.
monrtor lunc!JOns "mo" b~ Calling lhlm uo, _

60 Hz Crystll Time Bile Kit $4 .40
Corwar1s di~rtlll~ r,om ",C.... lfequerq
10 erysIll blllllllst Oulstal oding ICCIIfICJ' KiI
"dudll' PC board . lC . "YIIII . ~SISl(Q. Q
pactor'l IIId InIMW

TERMS. $5 .00 mnl . Ofde, U.S . Fullds . Cahlresulenls.eld 6'111. FREE: Send I at NEW 1979
Bi"tArn.r~.d and Muter elllf'. accept.d 01' YOII' toIIY ou,
Sll ipp in~ ,lIl1ges wll' •• added on c!large cards OUEST CATALOG. IfItlllde 28" sump.
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ALL THE FAMOUS NAMES-TRANSCEIVERS- AMI"UFIERS- ANHNNAS- TOWERS

=INCJ 4033 Browns~ ille Road. Trevose. PA 19047• •
Give us a try before you buy· Call Jim Titus
. I •• • •

Let Us fill Your

FREE UPS SHIPPING
ON PREPAID ORDERS

~,B 215-357-1400

.eoa
OPTOELECTRONICS. INC.

ACCESSORIES

5821NE 14Ave-nue
Ft. Lauderdale, FL33334
Phones: (305) 771-2050 771-205\

PROBES:

;,P·l00 5O Oh m, ' X $13.95
.P·10l Lo·Pass. . . . . . . . . . .. . . 16.95
. P·10::> Hl ·Z.2X . _ 16.95
# ",p. 801 5 UHF Counter Preamp 20 MHz to

600 MHz 1!;-50 DB Gain
(No t Show n) . . S49,95/Kit $39,95

.0-450 Ante nna
Rubber DvckRF Pick1Jp450 MHz . . . $12,50

.0·146 Same 8S above
146.5MHz . .. , .. , $12,50
.RA·eNC Righi-Angie BNC Adaple< lor
above Anlenna , ., , .. , ., ., 2.95

Real-State-of-the-Art

Factory Assembled , .. $32'9,95
Kit Form . .. $279,95
N1'CAOBatiery Pack , .$ 19,95

TWO NEW AceOceSATIERY PORTABLE COUNTERS

ORDER FACTORY DIRECT - PHONE OR MAIL

TERIIS , Ordo" '0 u,s, """ Conoe. , """ • .,. to ........... '" " 0,00 ".. ""'"'
lor .~oppong , ""_og ond"'''''''''0,'10 " , _ OO'SIlr_ ,ado '"'" '" ,0<01 ."..... ..,. ..... ,..,c,o,o,1..' S1,00,P"""".. _ mu..
""' tooIoro "'"""'. ..... .. o>oo>poo

OPTO·8000 .1A 101-1zto600MHz-FREQUENCVCOUNTER

• erececn TCXO time base 0,1 PPMStabilily 17-4O"C
• Super Sensitivily with preamps in both HI'Z & 50 Ohm inputs

<lOrnV to 5OMHz. 25 mV@ 150 MHz <5OmV to 600MHz
• Auto Dec imal Po int • Alum inum Case • Socketed IC's
• Th,ee PQs,Hon aHenustor: Xl , Xl0. Xl00 (a~oids false

count ing)

."OPTO-&XXl, lA
_OPTO-8000.' AK
. NI·GAD-SO

OPTQ-7000 10 Hz to 600 MHz MINIATURE COUNTER

• XTAL (TCXO) Time Base ± .08PPM/"C
• Aluminum Case • HI·Z & 50 Ohm inputs
• 1 Soc. & 1/10 Sec. Gate times . Auto Dec. PI
• Built-in s reeceiee and Preamps Standard
1I 0 PTQ-7OCQ Factory Assembled· 1 Year-Guar .. $139,95
~OPTO'7000K Kit Form , . , , . . 99.95
~AC'70 AC power Pack. . . , 4 95
IrNl·CAD-70 NI·CAO Battery Pack .. . . . . . . . . . . . . 19,95
Ir TCXQ·70 Precision TCXQ Time Base

<0.1 PPM , 17·4Q"C ., , 79,95

• Fila any ' ape, towe, or ce n
b. used willi lI.fIOp.

• Ace.plt 1Y." mast pipe
• All 11••1construc tlon .
• Utilizing p.ecialon ground

l h..denad ball-lypethrult
bnrlng.

• Co m• • ,eady to Inlta ll.
• fllm;na'a. Ille damaging

a l 'ec' on your rOlor.
• Shlpped prepaid UPS

(U.S.A.)
• Chack, cash, money ordel,

Vl u , MuU,Cha . ga .
$49.95 comple te .

I All o Ivailable 101 2" mast
pips lor $59.95

I

UDM ENTERPRISES v U"

P.O. Box 2037, Sandusky, Ohio 44870

The ultimate answer for eliminating the
damaging alleets of antenna weight on
your rotor .• .. it's the

"UDM THRUSTOR"

NOW! NOW! NOW! NOW! NOW!
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38.00
27. 50
17.00

• 1-.1 1 •• 5. MIll.e-.. oUl _
..... 1 -. ..ll ................., .

• F-. , l lCl n " II'.
• \IJ.Z .
. ~ ~.
. 1IeMtI .,... .........

I I>< .J60, . l 61IVllll-fol",TE~~ .
...., .... .,. ;""0.,,;0,, ' _ ............ ' '''' ..

1""••'<1 "" ,_t«I po in so..- ,
t,......,..- ....... T,,", ,,""'__.. ""
,Iw modd .J THRULINEo ,.. - 'h<
...oI .undMd of t .... ind .,.__
......."" RF po_' no.. ,_
, ......., ...... [<><;h " ....Ie< ;o .... <1< of .~olri',
..... ,,__,;0" 01 SO-otIm _ .......
_nooM ....,.. alibt.nal in "., .............
.... h m_' pI,o.." ............. h .. , typ< of
....... , "', MId,'" di' <CII".... THIW l lNE
,.,..pI ,,,,,,' i, _ _ -., , "' , """,,,,"or
til< p<'I' .......Yof. 1>< H..."' ........n "'..,_...

•

BANDPASS·REJECT DUPLEXER
DPLA·144 FOR 144·174 MHz
AlsO aWillable for ...
5 4 , 2 20,45 0 MHz . ,,! r

__ ___..""'<-' Do......._....._-._..._--_.______ 0 _ _---_....-----_._-------- --_.----- _ .--_ 0 __ - __ --------_... ...._-_..-_.--- ------_.._- _.---_..--- -- ----

594 VHF model 4362 1140-180 MH:rJ

HF model 4360 ( 18- 30 MH:rJ

- • ~ - - -dD - - • - - -
""" ,- " , ~ •-_. - • ~ •,.- - " ~ ~ ~..- - - - ~ -.... ~.... - - - ~ -""..... - - - ::li -_..... - - - -'""".....- - - - -..-.....->an . .... -

1HRlJUNE
WATTMmR

'"'lI<- ....__.... e

MODE L 4 3
EI.m.ntl (Table 1) 2-30 MHz
Elements (Ta bla 1) 2 5-1000 MHz

Ca"ying caM for Model 4 3 &. 6 e lements
Ca"ying ca,e for 12 elemants

R EA D RF WATTS DIRECTLYI (Specify Type N or S0239 con
n "Cto n ) 0. 45 _ 2300 MHl, 1-10,000 Walts ±5%, low inser t io n VSW
- 1. 0 5. UnflQualled eco nomy a nd f1 u 'ib il it y . Buy only t he e lemern(')

ollerl ng you, pr"ent freq uenc y and power needs, add extra rang
aler· Our , u iramen s e x a~"~'._••••••••••_ ••__

the indiispen

Hi

Model MB II $29$
(w ith B~lu", $325

5 - BAND TRAP DIPOLE
(80 thru 10 Meters)

Pow.,. ,..ted 2k WPEP••p
prall. 110 te. ap8n

Complete Wi th : wi re, t rllPS , ,,00
insulato,s, 50 ft. AG-S/U , PL·259
con nec tor, heavv·duty cast alumi
n um and steatite cen tee c o n
nact or. 4- Ba nd (4 0 thru 10M ) 55
h .

• 1A __r-_
• F-.l1II _ Ii 4 C, .
• FilII _.....-e.
o Ii 1-1"_
• s-,a. -wc '

VIS<

Kit (illus t rated l :
Model 37o- l2 - $ 49.95

Pre'lI55embled:
MOdel 370-11

- $59.95

ce
Barker & Williamson

MB II prow.,:
- Con$l~nl $ WR mon, lor'"'i! • Prec;..oon lun, ng 01 tonal amp.- H,lrmonoc suppres.500n
- Rece,_ .npul ,mpedance-<nalcl.,ng - Ma. ,mum power I'lnsle< 10 ~nlenfICI -
l,nuO!.>s fr!tQ ue rn;y cowerage 16 10 30 MHZ • Pree ,s ,on luning 01 any ...." e
....avelengl.. or Iong&r . .. ,I" $ WR 01 I I

MB 11 1• • 1....1:

- f ,nesl q ..ahly. mad.,n-U$A componenl S. "~rge . prec'Slon . ea"Y4 (H"eacl (f,als,, ~

360 ..,/)(fOul " I>OfICIl '3000 ..an Balun 101' Iw>n lead anten nas

Hy-Gain REEL TAPE PORTABLE DIPOLE
for 10 thru 80 Meters Model 18TD
Thl most portable hieh p.!klrm, nc, dipol, lweI .
""" loIodool 18TD .. u"'l.-""",b1y , ho _ ko>Il"'• .r 10,,... ri<>r..................1>10-
......- "''''ft y """'s>od It p""..·ft ,ft• • luab'" ,ft """0<1,,,,,
...1>. 10 ,,,., ft I ,10...." <uftO..-... I·.pp1..-., tl> ~h-

..... tho -w T_ "" ft_>tftol"".- Iob< ft -...-.• • • trfId f.-.."Iwt-
_ ~ ''''' ....,ft -.. p to 1 <I, of 1;12 f_ to. 3 ~ _ 0 ' ....

2S II. .....~ of poI,I""Pl' '''"'"''"''' ..- ,...ft I1.' ....
wp>leo. "-.1oo,1ol,_ ..h,. 0•••101>lP _ o_loIPt on .......
lft~ .n tho 10 """'" "'-o"Ol ... f ......,. to 10 .....__ <t..n
".J....... to _ &>0 "'OWft """ .."... k ,,, 110,,,,,, r-IprooI" f _ ,1>
!J2 oh. _ . Do-l,-. _ , _ 10 _ ......, ,.....110.....
M__ 10.5.. . 2 , _ ' • • 1 lbo
Otde< No. 228 "'oa _ .r..

N,,," Call :r
Add r.. g
City Stat. Zip -<
O row: :r
o Check Enclosed D V isa 0 Mast.r Ckarve 0 Send for Free Catalog 5i

PR ICES SUBJ ECT TO CHANGE WITHOUT NOnCE .... 13 Rad io Electronics -
"Card 110. Card u p. d ate OPEN DAILY 9-9 9-'

Signature SATUR DAY 9-6 :I:

206 MySlic A,enue. Bo, 73. Med'o,d. Mass. 02155. 1-800-225-4428. (Mess_testaents: 1-817-395-8280) =...J ~.

'SUPI!A OJA N ':>d N ' SJ !UOJ1M3N ' AalSOW 'U!2SJOW 'J311!::J OJAI!It\OJJ!W ' r.:l W "U~J1!l ' p OOM UOJ >I ' W1 >1 ' }lw f JI

r QUESTION: Who has Advanced Electronics, Alpha, AMECO, Amphenol, Antenna Specialists, Asta tic,

~ ~ ~ ~ ~ ~ ~ ~ ~ PALOMAR ENGINEERS ~ ~ ~ ~ ~ ~ ~ ~ ~
R-X NOISE BRIOGE $49_95 VLF CONVERTER $55_00 LOOP ANTENNA ALL BANOS PREAMPLIFIER

Loop Amplifier $67.50 $B9.50
Plug-in loops $47.50 ea.

.~-;:;
160e.SO'l l lli'
/111l111 __ ....,

5H--lIHMJ
flttlolurl lMl)

, SI ·Sst l lll
(Vl~..U SI_tIiOlIl

. l)-l ""lllz

1~-=,
. _~

~I IIces F OB Me d fo rd , MA .
~A residents add 5 '" WI les

tall .
Minimum $3 .00 for .... " .
p ing a nd h,ndlln, o n A L L

C
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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 of the usual 2 MHz to 4 MHz·400
to BOO Channels) • 4 CHANNEL RAM IC MEMORY WITH SCANNING AND
AUTO TRANSMIT. MULTIPLE FREQUENCY OFFSETS. ELECTRONIC AUTO
TUNING· TRANSMIT AND RECEIVE. INTERNAL MULTIPURPOSE TONE
OSCILLATOR. RIT. RF ATT. DISCRIMINATOR METER - 16 Watts Output
Superior Receiver Sensitivity and Selectivity - 15 POLE FILTER. 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.

Regul.1ed AC /PS
Mod.l fMPS·4R . . . S39.95

SUMMER
SPECIAL

$3290 0
ALSO NEW FM S01SA

FOR S METERS

SHOWN WITH OPTIONAL ,..1'· 800 MIC RO ·PROGRAM ME R' $99."

••••••aaa .
Gaa l

f AAMC -I' "'1 "" 0
"""_ w"" B""'-,,,
T_ Tonoo P.cl
WHY BUY lESS1

THE f MMC-I
HAS IT AU f

• Ntw' Auto key UP
• Snop-A.ct"", KeybooIord
• ""I. I~. "'" lone

""~• use ""th .nJt'an~_
• Only ]\(,.. • e- ' 39"

• FREOUEN CY RANGE : Pece.ve and I ransrnu: 144 00 10 148 995
M Hz. 5 Khz steps 11000 channels) + MARS-CAP and MULTIPLE
OFFSET BUILT IN

• HU GE W' LED DIGITAL READOUT.
• 4 CHA N N El RAM SCA N N ER WITH rc MEMORY AND AUTO

TRAN SMIT: PrOijram any 4 freq uencIes and reprog ram at any t ime
using the fronl panel controls-search for occup'ed(closedl Chimnel
or vacant (open) channels . Im ernal N,·Cad included to retain memory
(no d,ode mat rt~ to wue or ch angel

• MULTIPLE FREQUEN CY OFFSETS NO C RYSTALS TO BUY ·
EVER · Any oflselany sphtl "Odd Ba ll" spillS accomplished by d,g,
ta l programmIng Ne ve r any need lor crvstetst

• INTERNAL M ULTIPURPOSE TONE OS CILLATOR BUILT IN
Sine Wave 1750 Hl tone ooeet to r "w h,s tle on OperaHOn°· and s ub
aud,ble tone ope ra llo n Inlernal 2 posll lon SWllch for automeuc a nd
man ual ope ra tlOn, tone burst or sub audrble lone. PL · adjustable 60·
203 Hl (100 Hz e-e-seu

• AIR CRAn TYPE fRE~UENCY SELECTOR : large and smaU
C(lu,ally mounled knobs selecl 100KHl and IOKHl steps
re spec'II... ly Sw.lches clic k-Slopped W'lh a home poSItIon fa c illl81e
freque nc y ch,nglng w ,thoul need 10 VIew LEO·s w h.le drovlng In<!
prOVIdeS the Slghlless am a te ur w llh full Frequency Setecncn as
slIndard equ lpmenl.

• fU LL AUTOM ATIC TU NING O F RECEIVER fR ONT ENO ANO
TRANS Min ER C IRCUITS : DC output of PLL fed 10VlIfactor eeees
on a lt t ront e nd RF lu ned crrcuns provIdes fu ll sens llivlty and
oPI1mum ,ntermodulal,on rejecncn over the enure band APCIAUTO
POWER CaNTRaLl · Kee ps Rf OUlput cons ta nt from band edge 10
band edge NO OTHER AMATEUR UNIT AT ANY PRICE has these
fealu res wh,ch a re found In only t ne most soph,sloca ted the
e~pen5<ve a lfcllllt a nd commerc,al trenscewers

• TRUE FM NOI ph ase moduteucn -lor supe rb emphas iled hl .fI IUd,o
qua ll ly second 10 none

• RIT CO NTRO L' Used 10 Imp rove cla rity whe n contacl lng s ta tions
w'lh off frequency cemer.

• MONITOR LAMPS 2 LED's on tront panel ind icate P I incomlnll
s ,gnal·c hanne l busy. and 12) Tra nsmil

• FULLY REGULATED INTEGRAL POWER SUPPLY , Operl lO ng
vollage for eu 9v circu its independently regu lale d_ MaSsive
Commercial Hash F, ller.

• MOOU LAR CO MME RC IAL G RAOE CO NS TRUCTION: 3 UnI\ .
lied modules eurmnere stray coupling and tacrtuate e ase of mam
lenance

• ACCESSOR Y S OCKET: Fu lly wored lor touch lone. phone pitch.
a nd ctner accesso"e5. Inlernal sw, tch connects rece,ver outpul 10
'n te rnal speaker w he n connecter IS no! in use

• MULTI·PURPOSE METER Tn p le Fu nctIon Me Ie r ProvIdes
D'SCriminator Me te r. " 5 ·' Reaclmg on recerve and Power Oul o n
Tra ns m,t

• RECEIVE Beller thin 25uv sens'IIvlty, 15 POLE FILTER115 well 8$

monoli thIC cry5la l l ,ller a nd AUTOMATIC TUNED LC Clfcu'IS prov'de
superlOr slur t selllCl'VI!y . COMPAREI

• HIGH/ LOW POWE R OUTPUT 16 weus and 1 watt. SWI tch se
leered Low power ma y be adluSled anywhere between 1 a nd 16
we tts Fully protected - sben or open SWR

• RF An LIve fI gh t ne ltl to K,ng Kong Repealer and can ·1 operate~
W" h the 2016A You Can JUSI flick the RF An sw,lch. Only the
2016A has Ih,sleatu re

• OTHER FEATURE S DynamICMterophone. bUll! In speaker, mob,le
mounllng br l cket. e"Iernal 5 pm accessory jack. speaker Jack. and
muc h , much more S 'le 2'1.1" 7 " 7'1.1 _All cords. plugs. fuses , rmcrc 
phone han1lltr , etc .ncluded We,ght 5 Ibs

Menufectur N by on~ of th~ w orld's most distInguIsh ed A yion ics menuf.crur~rs. K yolJ.uto Dftnsh i Ke ishs. Ltd.
" ,1,21 First i n the world w ith an all solid stete 2 meter FM trensceiyar.

'52

ReI:_ SMs &ser..ce~ :

~~~Irw;

e::~ e., E",o oo
(6i7} 7S9-3J?{;

AMATEUR-WHOLESALE ELECTRONICS ~t~*"K'
ORDE Il NOW YOll.f IlEE ,.,. . , I\ctoon Supot,. Irw;

8817 S .W. 129th Terra ce, Miami, Florida 33176 C1ed~Clrd~may~ ~="'5O&l
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COMPARE AT ANY PRICE!

/JP-800 MICRO-PROGRAMMER
FOR KDK 20 16A AND 2015R

SSTT-4

only $29.95
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ELECTRONICS ~ '"
P.D.BOX 1 LA\NNDALE , C ALiF.
9 0 2 60 12 1 3 ) 376-5887

•

NEWI
roWER
MASTER
4 0 loot S.If·
SUppOl1i"ll
C. onk -up
Moll

Regular

$345

Reg. $189.95

ROTATORS

Our Price '14900

NEW COE HAM IV

~j PWR $cales 200W·2000Wf re<l , Range 3.5·
150 "'H I . Please de notcooflJse lhe Rf2000 wrth
s imi" r appearing lower prH;ed units, RF2000 is
an ,nd,,,,oual ly cal,brate<! profe5s00na1 QUality
instrument, UneQUllIedat many tirrN!S lhe price.
Sile 7" (w) . 2·1/3" (d).

Sh ipp ing Anywhere $35
in USA $1 .00

SUPERB!
NEW ICOM

IC-701 S

ORDER NOW TOll-FREE
Credit card holders may use
our ton-tree ordering number

Ask lor operator 70 1
(800) 824-7888

In California (BOO) 852·7777
Alaska and Hawaii (BOO) 8 24 ·7919

$990 0

• MEMORY SLOW SCAN
• HOLD AND TRANSMIT AT ANY

TIME.
• AUTOMATIC RESUME
• EASY INSTALLATION

IIKDK MAXl[
TWIN ANTENNA

• SUPER 9 0 LB . 100 M .P.H. BLACK
MAGNETIC MOUNT

• ."" WAV E FOR MAXJ[SIGNAl
AND

• 'A WAVE FOR CLOSE· IN AND
R ESTRICTED HEIGHT AREAS

• INSTANT C HA NGE·OV ER
• S UP ERIO R PERFORMANCE
e STAINLESS STEElSPRINGANDWHIP,

CHROM E ON BRASS BASE -COMPARE!
e COM PLETE WITH 17' COA X

AN D CON N ECTO R

SIGMA RF·2000 SWR & POWER METER

1

AMATEUR-WHOLESALE ELECTRONICS
.,A21 ...

BB17S.W.129Torr.
Miami. Fla. 33176
Tel : (305) 233-3631

COMPA RE!! N oth ing El n 00...1

ACCESSORIES FOR KDK:
FM2016A AND FM2015R

• IJP 800 - Micro Programmer 99.00
• FMPS-4R Regu lated AC Power Supply 39.95
• FMMC-l Touch Tone Microphone 39.95
• FMAT· l 1,4 Wave Portable Antenna

For Mote l, Hotel, or Apt. 7.95
• Ext ra DC Power Cord & Plug 4.00
• Extra Mount ing Bracket 6.00

• BOO CHANNEL PROGRAMM
ABLE MEMORY WITH SCAN.
RETAINS MEMORY WHEN
OFF ... AND ...

• FULL BAND RANDOM SCAN 
UP OR DOWN

• SINGLE STEP SCAN FEATURE
IN ANY MODE.

H.F. XCEIVER

Please Call or Write for Special Package Price

V' Reader Ser.,ce-see pa'le ' 79
153



ALL CRYSTALS SU5 2O.1 MC
MURATA CERAMIC FILTERS TYCO 315 KC 2.2395 MC 2. 8~ MC 3.4().45MC 6.153 MC 21.99965

Model SFD-4550 10.7 MHz Monolithic 37.35 224075 2.654285 3.4115 6.7562 22455 kHz 13.00 Crysl.1 FUter 49.710 2241 '.865 3.4325 6.7605 23.25
Model SF8·455D $5.95 70 2246 '868 3.4535 6.7712 23.575

455 kHz $2.00 81.9 2.2475 2.8125 34675 6.71625 25 47667
96 "", 2.816875 3.4815 '880000 269
226 22975 2.887 35 6.910 25.99961

TEKTRONIX 250 2320 , 889 3.519545 ,,., 2666667
585A Oscilloscope HEWLETT PACKARD 285.114 2.326 a.... 3&< 1.0057 ae.esss
with 82 du.1 tr.ce plug·ln Model 140A Oscilloscope '" , 32626 2.910 3.7735 1.15 969
oc-roc MHz .....00 W/1402A, 1400" S495.OO 720 e.aees 2.920 300 735 96958

(. Iso ..... ilable 1415A 53001 IlXXlOMC 2 .3525 2925450 3 eoe 7.390 27.77718
TEKTRONIX r.aaee a 35256 292545 3003 7.423 27.9
lL30 Speclrum An.lyzer plug·in 1.JCW7 '368 2931 3.901 7"3 28.728
925MHz·l0,25GHz $899.00 ,. 2 .374 2.94375 3900 7 413 96 .....

I ~55 2375 2945 3.9168 7 5 289
, .989600 2.3Cl725 294675 • 0000 1.81 28"""
U '395 ' .952 4.011 !UXl764 ~.896
1.76315 2396815 '966 4. 126666 8.00624 299HEWLETT PACKARD UHF. VHF, AND MICROWAVE SIGNAL 1.77125 '" 2.973 '.26 8.015 30.0000GENERATORS AND SWEEPERS. AND OTHER EQ UIPMENT 1.773125 2.4375 '900 ' .3 8 .12 ""1.78615 2.44215 2981 4.57 8 .15511 31.lXXlOMODEL 434A MODEL 416A MODel 413AR 180224 24495 a 99325 ceess 9'" 31.11111Ca lorime l ric power m eIer R.tio meter DC null voltmeler 1.81875 245 2 .987 46965 e.eec 31.66687S45O.00 $125.00 5112.50 1845125 2.4585 79999 '.7 8.8285 31.9
1.84315 2.<16125 3.001 4.7115 8.837

" 0000MODEl4ooDR MODEL 6168/A MODEL 6188 1845625 ''82 30235 4.7245 8.8455 32.22222
Vacuum lube voltmeler 1.8104.2 GHz 3.8107.6 GHz 1.84575 z.ees 3045 4.7315 '''' 32.9

$19.95 only 5399.00 only $499.99 "., '5 3049 4.765 9.8625 33 0000
A Model $299.00 18425 251375 3053 ' .99 8.811 33 33333

1.84975 '58 3'" 50000 8.879500 339
MODEl606A MODEl683C MODEL812A 18575 2.581 3.067 5.13125 ' ''' ,. 0000

50 kHz 10 65 MHz 2t04GHZ 450 to 1230 MHz 1908125 ' .50< 3 .074 5.139585 'Ol5 34.....44
.1m V to 3V In to 50 ohml ONLY 5299.00 .1u w10 .s u v Inlo 50 ohml 1.925 26245 3.1125 5. 141917 '9305 3.1.4....44

$1 ,000.00 ONLY $499.99
1.927 2618 3.126 5.164583 8.939 350000
1.932 262825 3131 5."""" 9956 35.25000

'''' 2633125 3 13975 5.426636 9.0265 35.55555MODEL TS510lU HP608D
"85 2.6]9 3.1435 5.436636 9 85 38 000010 MHz 10 420 MHz 1.9942 263575 3144 5.456 9.65 ]6.21150

.l V lo.5V 1.995975 2.64325 3145 5.4675 9 7 36.866675399.95 1.964750 2.646 3.151 5.4990 9.15 37.00000
a 0000 2647 3 1~5 5.5065 9 9 37.2175

WISPER FANS 2.0285 2.650150 3.158 5.515 985 37385
This I. ", Illuper Quiet, ,ttlcle"' t cccnoc whe.. low acoust ical dlstu rba",ce Is . mus t. 2.OS975 26~5 31585 55215 9.9 31.460
Size 4.68"' x 4.68" x 1.50" , Impeda",ce pro tec ted. 50160 Hz 120 volts AC 2.126175 2.65825 3.1615 5.544 9 96 31.77777

ONLY 59.95 or 2/$18.00 2.12795 2660 31625 5.5515 9 999 38 00000
2.1315 2.662 3.166 5.559 10.0000 3833333

TRW'BROADBAND AMPLIFIER MODEL CAI515B 2 133275 2.68515 3.16975 5.5665 10.021 38.77777
FreQuency response 40 to 300 MHZ 2. 13505 2.6695 3.177 5.574 10.20833 38.77778
Gain 300 MHZ tsoa MIN. 2.136825 2.677 3 181 55815 10.80075 3"''''

17.5dB MAX. 2. 1425 2.68075 3. 1825 5. 589 "
3888889

50 MHZ 0 to - ldB Irom 300 MHZ 2.14 4625 2.681 3. 18475 550< 11 .1 805 39.00000

Volt.ge 24 volts DC at 220ma MAX 2 14675 2.6845 3.1885 5.619 11.228 39.160
ONLY 514.95 2 148875 2.68825 32035 5.6115 11 .2375

40 00000

2.151 269575 320725 5 6265 11.2995 41.11111
circuli board drill bits 2.153125 '7 3.2105 5 6415 11.3565 41 .66668

Size Price Siz, Price 2.15375 2.702 3.2165 5.671 5 11.535
43.33333

35 S2.15 " 51.85 2. 155 2.104 32175 5675 11.69626 "47.4842 52,15 " $1.85 2. 15525 271075 32315 5.850 12.49 49 84 166., $2.15 eo 51.85 2. 157375 2.715 3.23275 5695 12.99 4995
49 $2.15 " $1.85 21595 2 716 3.2365 57 13.09 53 45so 52.15 92 Sl .85 2 16375 2.723 3.23775 5.7105 13.102

~9t>MC

51 $2.15 63 $1.85 2.165875 2730 323775 5733333 13 2155 55.45
52 52.15 " Sl .85 2.170125 2 .7315 32385 59968 13.2455 5745
53 51.85 65 Sl .85 217225 2 .73225 3238875 6.110 13 2745 ""54 $1.85 .. 51.90 2 174375 2 .732625 323925 6.1SS 13.2845 60 45

55 51.85 1.25 mm S1.85 2 1765 2.733 '" 6.210 13. 2945 61.95

" 51.85 1,45 mm 51.85 2 17925 2 .737 324025 6.321 458 13.3045 63 011133
2 18415 32"" 6380833 13.3145 6666667

57 51.85 3.20 mm 53.58 2.73975
2.18575 2.742125 3241 6424583 13.3245 7285!>
2 194125 2.7425 32425 6.425 13.3345 75 185

INTEGRATED CIRCUITS 2207063 2.7.... 3244 6.427083 13.3445 7666667
MC1303L $ 200 MCl460R S 5.40 2208313 2.1....5 3.248875 6.45 13.3545 "75
MCl481R '.90 MC1'*63R 5.15

'209583 2.14475 3 24975 6.47 14.3 15 83
MCl489G ,." MCl489R 3." 2210612 2146875 3.4975 6.4111 15.016 ..
MC1550G ' .50 MCl 56lX3 10.20

2.210613 2.751 32515 6 .510 15.036 85833330
MC1 560R 12.40 MCl563 R 10.00

2212063 2.7~ 3'" 6.537 17.2800 90833
MCl 568G 5.31 MC1568 L 500

2214562 2.75525 3256125 6.561 17.8710 931346
MCl 569R 8.15 MC1590G 950 93535
MC4Q24P 392 " C88OOP 996 2214563 2762315 3.258625 '592 17.9065

939363
"C8920' '96 MC68B2 1P 12.00 2215625 2.1735 3.261 6612 11.9165

"3
26" '96 4 116-200N$ 1037 2 217938 2.776625 3261125 6.6645 17.9265 96
'0'0. 3.95 T"""'" , ~ 221975 218 3.268625 6673 11.9365 9635
21Ol1T1 '95 TMS4024 1390 2222125 2.814 3211125 6.693 17.90'65 H16 850
2116TI ,.96 "02A "5 222325 2.817 3.213625 6.723 11.9665 123.5

222675 '92" 3.216125 6 .1305 17.975 148.64

Prices .... I II Oj. c:I ' o ell.ng• . Som. i'.ms .,. in /imi,.d qll.ntit,. 222875 , 835 3 3 6.138 17.9735 14109
223725 '85 3 3345 6 .15125 19H1O 1655

'SA



Polorad Model 1206
1.95104.20 GHz

signal source
$400.00

Model 1107 3.8 to 8.20
GHz signal generator

$550.00

Allred Moder 6320
Sweep signal generator

2-4 GHz $339.00

FETS
3N128 $1.00
40673 1.39
MPF102 .45
MPF121 1.00
MPF131 1.00

SPECIALS !
INB31 $8.00
INS111 2.00
IN5712 "tOO

MHZ ELECTRONIC KITS:
k it ,\I I
Motoroll MC14410CP CMOS Tone Generltor
CMOS rene Generator uses l MHZ cryslal to produce standa,d dual frequenc y d ial
i ng slgnai Directl y compat ible wilh 12 key Chomeric Tou ch Tone Pads, Kil includes
th e foll OWing :
1 Mot orOla MC14410CP Ch ip
I PC Boa rd
A nd a ll Ofher parts for assembl y NOW ONLY $15.70
wi th 1 MHz c rys tal $20.65

TUNNEL DIODES
ITPE--
T0261A
T0266A
lN2930
lN2939
lN4395

PRICE

$10.00
10.00

7.65
7.65
5.40

Kit ,\12
Fllrehlld 95H90DC Pr..cl lir 350MHZ.
95H9ODC Presc ater di vid es by 1010350 MHZ. This kit w ill take any 35MHZ Counter
10 350 MHZ. Kit includes the fol lowi n:;r
1 Fa irch ild 95H900 C Chip
I 2N51 79 Transist or
2 UG·88/U BNC Co nnectors
1 PC Board
And all other parts for assembly , NOW ONLY $19.95

$ 950
8 95

16,50
1595
2900
12.30
4.53
3,62
3.82

12,30
74.35
15.40

$285.00
3700
70,00

144,00
33,&0
12,95
39,00

5.25
6,25
7,95

35,00
9 95

10.60
45,00

328,00
50.00

5,95

NOW ONLY $5.95

,,,.,
.. CH" .. ... H."" OOOf" .., " u' ."....
." ~'Of" $," , • •m elm.' UOS
....." ...,_ " .. H__ ......~..

." ""'IS ." ,. "' DOll'"." "'" ..,."GU....""

1 MHz TCXO Crystal Oscillator
TTl output
3.3 volts DC

$19_95

.................•••••.......... •••.......:
8ANK AMEAICAA D/VISA/MASURCHAAGE :
Your Number :
(or eQUivalent! :

•

TUBES
$5.00 4CX15008
90.00 4Xl 50A

22500 4X150G
500 l ooTH

54.50 5728
68.75 8 11 A
80,00 5894
81 ,50 61 46A

255.00 61468
145.00 6360
3850 6907
53,SO 6939
5350 7360
72.00 8072
48.00 8295A/PL172
60.00 8560AS

289.00 8950

2E26
3500Z
3· 1OOOZ
3B28
4.65A
4·125A
4·250A
4·4ooA
4·1oooA
5·500A
4CX2SOB
4CX250F
4CX25OG
4CX25OK
4CX250A
4CX350A
4CXl OOOA

CRYSTAL FilTERS: Tyco 001-19880 same u 2194F
10.7MHZ Narrow Band Crystal Filler
3 db bandwidth 15khz minimum 20 db bandwidth 60khz m inimum 40 db bandwid th
150khz minimum. Ultimale 50 db: Insert ion loss 1,Odb Max . Alpple 1.Odb Max. Ct. 0 +
- 5pf. At. 3600 Ohms,

FAIRCHILD VHF AND UHF PRESCALER CHIPS
95H90DC 350MHZ prescarer Divide by 10111
95H9 1DC 350MHZ Prescerer Div ide by 5/6
l1C900C 650MHZ Prescaler Div ide by 10111
llC91DC 650MHZ prescerer Di vid e by 516
llC630C l GHZ Dlvide!:ly 248/256 Prescaler
l1 C70DC 6OO"1HZ Flip/Flop with reset
1l C58DC ECl VCM
l1 C44DC Phase Freq uency Oetector(MC4044Pll j
llC24DC Dual TTL VCM (MC4024Pll)
l l C06DC UHF Presealer 750M HZ D Type FliplFlop
l lC05DC l GHZ Counter Divide by 4
llC01 FC High Speed Dual 5-4 input NO/NOR Gate

SONAlERT Model Sl628P
6·28 volts DC

3-14 rna
$5.95

(602) 242·3037
2111 W. Camelback
Phoenix, Arizona 850151 '."SI.",""

; - - - - - -
•••••••••••••••••••• •••••••••••••••••••••••

electr°tUc~

E.F. Johnson tube socket 11122·0215-001
lor 3·400Z, 3·500Z, 4·125A. 4·250A, 4 ·4QOA

S29.9Slpair

Magic Lanlren Model AleR3
2350 MHz down converter and power supply with Bogner antenna

5299.95
(Iimiled quanflfy available - may be bac k ordered!

RF TRANSISTORS

ITPE PAICE 2N5184 '.00 "1"11 552 5000
2Nl561 $15.00 2N5216 47.50 "1"1 1553 50 50
2N l562 15.00 2N5583 4.43 "1"1 1601 5.50
2N1 692 15,00 2N5589 .'" "1 "1 1602l2N5842 7.50
2N1693 15,00 2N559O '.30 "1"1 1607 6.65
2N2857JAN 2,45 2N5591 10.35 "1"11661 15.00
2N2876 12,35 2N5637 20.70 "1"1 1689 17.50
2N2880 25,00 2N5641 '.00 "1"1 1943 '.00
2N2927 7.00 2N5643 14.38 "1"12605 '00
2N2947 17.25 2N5645 11.00 "1"12808 5.00

'N"" 15.50 2N5764 27,00 ""6006 2.15
2N2949 ' 00 2N5842 '.S5 MMCM918 '.00
2N295O 5.00 2N5862 5000 M"1T72 ei
2"13287 ' .30 2N5913 3,25 "1"1174 "2N3294 1.15 2N5922 10.00 MMT2857 1.43
2N3301 .75 2N5942 46.00 MMT3960A 6,25

2N3302 'OS 2N5943 1.75 MRF304 43.45
l N3304 1.48 2N5944 750 MRFS02 "lN3307 10.50 2N5945 10.90 MRFS04 6.95

' N_ ' 00 2N5946 13,20 MRF509 4.00
2N33751MM3375 7.00 2N6080 5.45 MAF511 .'"
2N3553 1.45 2N6081 . M MRF901 '.00
2"13818 6.00 2N608l ' .00 MRF5177 20.70
2N3866 ' ao 'N606:l 11 .80 MR F8004 1.44
l N3666J AN 2.70 lN6084 1320 PT3539B '00
2N3866JANTX 4,43 2N6094 5.75 PT4186B 3.00
2N3924 3,20 'N6096 19.35 PT4571 A '50
2N3925 '.00 2"16097 28.00 PT4612 5.00
2N3927 11.50 2N6136 18.70 PT4626 5.00
2N3950 26.25 2N6166 36.80 PT4640 5.00
2"14072 1.70 2N6265 75.00 PT8659 10.72
2N4135 ' .00 2N6266 100.00 PT9784 24.30
2N4427 ,ao 2N6439 43.45 PT9700 41 .70

2"1 4429 7.50 BFR90 3.00 PT9847 26.40
2N443O 20.00 HEP761S3014 4.95 SOl043 500
2"14957 3.50 HEF'S3002 11 .30 S01 116 3.00
2"14958 '''' HEPS3003 29." SOl 116 500
2"14959 2.12 HEPS3005 9,95 S01119 3.00
2"14976 19.00 HEPS3006 19,90 TA7993 75.00

'N5090 6.00 HEPS3007 24.95 TA7994 100.00

2"15108 3 00 HEPS3010 11.34 40281 10,90

2N5109 '" HEPS5026 ' .50 40282 11,90

2N5160 3,34 "1"11500 32.20 40290 2,48

2N5179 " "1"11550 10.00

J/ Reader Service -see page 179 155
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OI.lr Best Seller
yOl.lf Best Delli

CLOCK KITS

FM MINI MIKE KIT
A supe-r nogn Pf"'lo<mance Flol
"," e_ m'~e k if' f . , n"",ts a stable
"Qf'lal up '0 100 y..d. ".,n e .cap.
bona! ""'''' <lU"~1y b , .....n. O"IS
tluIIl III e'""Hel"'o.e Kif ".c"""'"
caw m'oe 0n-01l $W,'cn .nlenn.
ball...-y ....d super ,n$l'UCnon. T.....
....e I,nesl un, ' "~U"ble

FIol·3 _"
F"' -3 .. ,,@'(! end leSle d

T" you' na nd al buold'nll ''''e ~n ' 1OO4<,,,g
clOC k on lne f1\;ItIkel 115 sal,n !"' anodol""

.Iumlnum C as"l<>O~5 g,eal . nYW"' e ,e . "' ,ta .. . ...
LEDdog". prOll'lde a ... ,g"'ly,eada ble dlSp' ay T"'" " a
~mplele k,t, "oe",asneede d , a nd ,t on" ~k" 1·2
no u,. 10 assemble ....ou, cno,ce 01 Case colo~

.,I , ef. gOld . !>ton,., black. blue (spec,!y)
Cloc k kll, 12'2. nou '. DC·5 122.15
C'OC k ",,1'" 10 m,n 10 ' ,mef, 12124 "'ou r,

OC.10 l1.U
Alat m clo ck. 12 hou' only, DC-8 2•.'5
12V DC c ar cloc k. DC-7 21.05
Fo, .."M a nd le51ed c loc ks add S10 00 10 k,t o"ce

I ll.U

'.'5

12/ .200
lD ISl 00

SIREN KIT
f"¥ ' '<'.. _ d _ _ _
..... c"-__.."ot.-.. ...
S W~"__..- 3-15
-. ..... 3-4S _ _ ..

C",,-@ u Stof·1 U l 5

SUPER SLEUTH I!!l'.._-_ ....
l>lol.., .."",n ... ""'_
up. I>'" drop ai' S _ .
Gf U · ,,,. ............onvbabp- ·_or
"_alpu'POll""'9"_ Ful 2
W f_ou~. ...... on 610 lS _
.-. ....S__..

Com"'-~ u . 8N-g 15.15

POWER SUPPLY KIT

dhteo..-,. ,,,plio .~ 1== :...---::"i. " .
-.11200 .... _ .5VI1'
" "'P E..,_ .......~
900" -....g _ _ .... leU
,._~ _ .. 6~ .. , ..
_ 2~ Io<:T
~.U.PS-31T $lI.M

S,mp'. Clan C PO_f amp I•• tu,• • 8 ,,,,.., PO".'
ga,n , 1 W in 10. 8 ou!. 2 'n 10f 150UI, 4 W'n 10, 30 0ul
Ma> oUlpuI 0135 W Inc,"",bl• •alu. ,compl. l• ...,m
. 11 pa"5, less c u . and T·R , . Iay
PA· I . 30 W pw, a mp . "
TR· l, RF ""n...d T-R fel.y k"

OP·AMP SPECIAL

HI ....... "'I>
B l·FET -'. d 'P, , . , Iypt.'

30 Watt 2 mtr PWR AMP

CALENDAR ALARM CLOCK
Tile CIOC~ ,nau 001,.111. 6 ·~" lEO•. 12 '2. hour
.noOl'. 2. hOOf Ila,m , ~ year c...ndal . binary
bac kup, and lOB mOre The "",per 700 ' en,p,. lO$fIll
S". 5, • •2 ,nclles
Complete kll , Ie., c .... (not a va ,la bll )
DC·9 t H ,U

VIDEO TERMINAL
~ compIeIeIy taoned . _ -.....0.0 '-<-
mon" card illequ,," only ..ASC.~f'd8fId TV
"" to l>e<:orr4 •~ _NII.- T_ ,," 'IS._ ..,... COi.W_, _ ..... _ ~ sv -..ppIy.
n At. controlled sync and boIud , . _ (to MOO),
e<>mpIeW compuler and keyboard conll'oI 01 cu.....
Panty IHTOf eonll'oI and dif,Qlay.Acc~ and ge -
M ItS _ .. ASCII pIua par_ ~ld ...put. n..
321 6 is 32 e ll• • by HI _ . 2 peon wit!> _ ,
d ump _ .. n.. 641' is &<I cr.., by l' ~..... ......
.croIhnv. upper ...., 10_ cue (OPbOflalllnd h..
FlS-232 and 20mII loop inle<f_ on boaf'Cl 1(,,
include ..eket, and complela doc" ....nt."on
FIE 32'6, '''''''';1''' u r4 1"1.'5
FIE~16 , te<mona' card '''.15
lower C_OPbOn, M16 only 13.t5
Po_ Supply K" 14.'5
Vid.... ' FlF Modula'Q+', VO- l ' .15
Assembllld . ' e stell uM_, add 60.00

sn n,..

su u
U ' ,'5

15.'5

VIDEO MODULATOR KIT
e-1I_ TV 10 _ mon~o'

Suoa< 11_. 'u_ ow,... c... t~
R......... 5-15V acc:_ .1d ..ceo
"lI"'''' lies. """ on "'" ...."'..'
Cotnplete \~ Vl).1 • " ,n

WHISPER LIGHT KIT
M"'''_ _~._''' . poe_.
..... __ ~IS _IO

"9'" Till _ ..... sound "'"
!>tOV"..... IogI>I~,." _.
___,," .... f"", on
I '(I\IoIC. C""""" UJlIO 300 ... 11'1
Co... @_~ Wl ' h "

iI~" .,. .' .;

. -' 2 '2. "'ou, c+oc~ ,n • l>tI.u
" lui ~I$IoC C'M le.lu' n 6
lumbOREO LEOS. " 'lin ,ccu,.c,l 1m,n l MO ).us, 3
"," e tIOO4<uP, d'$~" bll n~, ",,," 'IIn 'loon, , nd wpe-r
,nsttuchon, Opl,ona l d ,mm., ,utom.t,cally ' ''Iulls
d,.pla, to ,mb'enl l'lI"l 1...1
DC-I 1 cloc ~ ""In mig b" c kel
01,1_1 d,mm,,, . d. ple,

Under dash
car clock

CAR
CLOCK
TIliI U N_KIT. onI,
S lolOef COIn_lion.
_ ••• supeo 100'''''0 . UQOe(I and I'CU'lrl a ulO
clock ",l>och J$ ••nap 10 tluIld .nol ,n5\.l1 CloCk
_,.. ~mplet"',..__-rou on" 1OIlle<
, ""'n .nd 2 . ...IC...... ta~" .bOu1 15 nu ....'
~" .. 0<'9'" 1I'"'" ...,t....ulo.... t>c: t:>o'og tneu
conl1'ol pI'IOIOCell--.l...._ you 0'•"'19"'''' raaCIable
d,~., day 0' n'9'" Co"," ,n • " ' ,n 00'-' .n·
od,z. d alumonum elIM ,,,·' nc ... c... De allac"''''' 5
d,n.,.nl .... yS ulOn9 2 1O<led 'a pa Chote' 01 51"""'.
blac~ 0< ';lOki C'" (~"'l
DC-' ~', 12 nou' to.....,
DC-' "'''ed ,nd ~Il.d

I l OV N;; .d. pte'

PRESCALER
E.ten<! 1M "nil. 01 , 0 Uf
c ou nl., 10 600 m>12 WOf~'

"" I" , n, c ounl• • InClude. 2
1"n. ,.IO, p,._.mp 10 g,•• ",pe, sen•. typ.ca n, 2lJ
m• .,I50mHZ Spec,fy .. 100' .. 100 ' " '0
PS-1 B. 600mHz p, . K a l.. n , .1S
PS-1BII , 600 mH. ofne.l,f k't " .'5

LED BLIN K Y KIT
"go_ .....~""'..--.....cn_.
n.... ..- 2 ..._ LEOo V-
IOf _1>a<Igas~ ""'ll
panollog........,"'"'9' """" 310,,-
C<>m ~" 81 '

toUIll OIl~.USIC UGIfTS
see _ coma .... 3 do""'.'"
"II"'" 1hC: _ ,Ill """'" Ona "lI'"
1". _ . one _ ................ _
one !Of .... ....,... Eacn c"'
.........,.,.,. a4t<Ml_ _ ""....
UJlIO 300W Gr...... _ ,_ .......,...............-_--
COO'.....,.u .....·1 I1 .M

FM WIRELESS MIKE KIT
T, ........'IS up ' 0 300' !bFJ10 _ flol !>tOO<lCal
,_ .-. _ IyOe ot
",,~, _. on 3 10 9V
Typa ~"'·2"" __ .....
_ m".pr_,I.
F"'-f M 1t.'5 Flol·2 U $4."
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• u....., Coftverter 101' SSB. CWo FM. el e.
• A tr.ction 0/ ItMt price 0/ 011'Mtf ...nils
• 2W p.e.p. outPUl-.ilh 1 mW drive
• Use low power l ap on eltCil er or a ltenualor ped
• US)' 10 align "";!h bulll-in lesl points
• LinII -.ilh VHF RX COI'lV8fIer lor lransc_

KIT ONLY $69.95

R75A Kil Iot monrtClO' or weather aatalhle M<Vice.
-60dB al ± 30 KHz S69 .95

R758 KitlClO' normal nblm seMce. -60dB a, %17KHz.
-BOdS at % 25 KHz... .. .. . . . . . . .. .. ... ..•....• . S74.95

R75C KiI'o< repeater service. -BOd8 al % 14 KHz,
-BOdB at ± 22 KHz... • . .. ......... .• , 184.95

R750 Kitlo< split Channel ope 'etion. Use. 8 pole crystal
tiller! -BOdS al % 9 KH z. ·100dB at% t5 KHz ... 599,95

N_ generanon
Mor" sensitive
More selective

• Uses crys tal 1,!le"
• Smaller
• Easy to align

VHF
KIT

STILL
ON LY

$34.95

MODEL RF RANGE OUTPUT RANGE

COO 28-32 MHz 144·148
COO so-sa 28·30
"","2 se-es 144-1 48
C1 44 144-146 2~30

C1 45 14!>-147 2~30

CU6 146--146 28·30
C146 144·148 2&28
C220 220-222 26-30
C220-2 220-222 144-146
C llO Any 2 M Hz 01 2&28

Ail"(;,alt Band or 28-30
C 110-ELl 121.5(121.6) CB Chan 9 (17)OUTPUT (M Hz)INPUT (MHz)MODEL

Specllyband, 10M.6M. 2M,01220 MHz. May also be used
on ad jacent comm" l"(;ia l bands, Use 2M v",slon lor
137M Hz WX satellite,

• eom....rcilIl g rade desigll
• Easy to build & a lign
• 70 or 1OOdS $O.IlectiYity options
• low system cost
• Compe rt m" n l lze<! shielding

R70 VHF Receiver krl 10< 101.4.6"4. 21.4.220 MHz 0<
adjacenl commertial bands S74.95
()ptionaJ x1al liller lot 1OOdB adjaoefll channel S10.00

UH F
KIT

ONLY
534.95

2~30

2~30

144· 146
61.25
61.25

OUTPUT RANGERF RANGE

432-434
<3...,'
432-436
427.25
439 25

&ctlan. 6M. 2W Kit $49,95
&chan, 2M. 2W Kit . $49.95
&chan, 220 M Hz. I t;,W Kit $49.95
11-<::han, 450 M Hz. 20QmW Kit $49.95

C432-2
<;432-5
C432-4
<;432·7
C432~

• Fully shielded designs
• Doub le tuned cl ,cultR '0' spurious supp'esslon
• Easy to align with bullt· ln test aids

'reo-eo
T50-150
T50-220
T 40IT20

50·52
220-222
222·224 (220-222)
144-146
145-147
144·146
so-sa
220-222 MODE L

P8 Kit 510.95
SDedfy band wilen ClOdeling

28-30
28-30
28·30 (28'28)
28·30
28·30
26-28
144·1 48
144'146

P9 Kit $12.95
P14 Wired $24 .95
Specify band when ordering

XV2· 1
XV2-2
XV2·3"".
><V2~

><V2~

}(V2·7
xva-e

• Oeluxe vhf model l or appllcalions whe,e space
permll a • 11ft" x 3" • Models available l o cov" ' any
4 M Hz band in l he 26 10 230 MHz ,ange • 12 vee
• 2 slageR • Ideal fo< OSCAR • 20 dB ""in

• eover. any 6 MHz band ,n UHF ,ange 01 380 to
520 MHz • 20 dB ga,n • 2 slages • 12 vee

• M,.,.lu, ,, vhl rnodel 'ortlQ"t sp8Ces-sizeon/y 1ft • 2 ...
• Models available 10CCN&l" any 4 MHz band in the ranoa
20 10230 MHz • 20 db gain • 12 Vdc

R90 UHF Receive. kit lor any 2M Hz seg menl 01 380 10
520 MHz ba ncl S89.95

See our Complete Line of

VHF & UHF LinearPA's
• Use as lin " a' Of clsss C PA
• Foruse wit h SS8 XmtgConverters, FM Exci te... etc.

lPA 2·15 VH F P.4. 2W in/15·20W out. Solid'stal e If'
sw,tching. Kit only 559,95

l PA2·45 VHFP.4.2W in/40-45Woul. Can aisobeused
with 8·1OWdrive, Kil price . . . . . S109,95

lPA 4·10 UHF PA. 2QO-SOOmW inl6-1OWoul.K,t price
only. . . . . . . . . . . . . . . . . . . . ... . . . , .. ,., .. S7995

$18.95
$34.95

P15 Kit
P35 Wired

IT'S EASY TO ORDER!
• Write or phone 71 6·392·9430
(Elect ronic answering service evenings & weekends)

• Use Credit Card , UPS COD. Check, Money Order

• Add $2.00 shipping & handling per order

Call o r Write to Gel

FREE 19 7 9 CATALOG
W ith Com p le te Deta ils

(Send 4 IRe , fot o ...e ....... "",ilin9)

65A MOUL RD 'H,LTOH,NY 14468

DEALE R INQUIRIES INVITED

... H13 157
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6 FOR $5

S PO T . By RAYTHE O N .
MADE IN USAl WITH H DWR. •••...

EACH

99¢

...
MICRO-MINI TOGGLE SWITCH ............

FEATURES,
... FOUR JUMBO ',I, INCH LED DISPLAYS
... 24 HR REAL TIME FORMAT
.. 24 HR ALARM SIG NAL OUT PUT
• 50 OR 60 Hz OPERATION
... LED BRIGHTNESS CONTROL
• POWER FAILURE INDICATOR
• SLEEP & SNOOZE TIMERS
• DIRECT LEO DR IVE (lOW RFI)
• CO MES WITH FULL DATA

MFGR's CLOSEOUT
LIMITED QTY.

MANUFACTURER'S CLOSEOUT!

COMPARE AT UP TO TWICE
OUR PRICE!

60 Hz CRYSTAL TIME BASE
S'4.95 1~· ll llJ

Uses MMS369 C MOS divider IC
with high accuracy 3.579545
MHZ Crystal. Use wil l'! aU MO S
Clock Chips or Modules.Draws
only 1 5 MA. All parts. data and
PC Board included 100 Hz.
same as above. except $5.95

!i1.~.~.t·!'::::tt9t'mmnmm··:n,•. ::::: -.'o. • • • • • • • • • •• .., ••••• '0 • ' •1·· ···· ····· ······· ····r· ·r····· ·····rJ......... .. .NEwi .. . :::~:

...

$495
REG. '9.95

ADD $1.95 FOR
AC XFMR

/? Pol

PERFECT FOR USE
WITH A TIMEBASE.

$2.99
. - .

INCLUDES CRYSTAL TIMEBASE!
WORKS ON 12 VDC!

NAT IONAL SEMICONDUCTOR MILITARY TIME FORMAT!

JUMBO CLOCK MODULE

ZULU
50% OFF SALE!

TEMPERATURE CONTROLLED HEATING PLATE

\~tt!t!t!!:::t:::::t:::ttt: •
..·,~~ff!f ! i i : : : : :: : : : : : : : : : : t : ••• :!......., ,.. .. . ,• • • • • •• • • •• •• • • • • • •• •• ••• • ••• •• •• •• ••• • •

i:E!( NATIONAL SEMICONDUCTOR

Im~ CAR CLOCK MODULE - #MA6008
Im~: Orig inally used by HYGAIN to indicate time and
I::::: channel on an expensive C.B. Mini size. self
:E $ 99 contained module. Not a Kit. Four dig its plus
::::: each flashing indicator for seconds. Includes MM5369
::::: and 3.58 MHZ crystal for super accurate t ime base.
•••••
::::: With hookup data.
••••••••••••••••••.....
•••

MA1013
BRAND NEWI 8 FOR $1 .19

TOSHIBA POWER AUDIO AMP :::...
5.8 WATTS AMS Typical Output. 50 to 30,000 HZ .••...
:.3 DB. For CB's. tape decks. PA's, etc. Works o ff .••
of a single supply voltage from 10.510 18 VOC. 10 :::
Pin plastic DIP w ith special bu ilt in heat sink tab. .••...
Perfect for use on 12VOC. 5399 .••
With Data . each :::



FULLY STATIC
AT DYNAMIC PRICES

FULLY
STATIC. AT

DYNAMIC PRI CES
•••
• ••
•••

•••

•••

•••

.\~:t:::::::::::::::::::::::::::::::::::::.::::::::::::::::ttl::::::::::::::::::::::::::::f.""
~· · · · · · · · · · · · · · · · · · · · · · · · · · t · · · · · · · · · · · · · · · ...............................................••..... •.•• .•.... •.. •. •.•. • ....•..........•.....•...•.......•...•.•....•.•.•...•.•.•.•••.•••••"...., . ........................................................... . ........................, . .. . .. . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . ., .... ,. . , ' . " .e.: ..•.••.... .....•
:::' 16K EPROM CARD-S 100 BUSS 8K LOW POWER RAM KIT-S 100 BUSS :::::
:::: 250 NS SALE! :::::
:::: $59.95 ADD $5 ::: : :
.... FOR .••••
t o " KIT .••••
.. .. 250NS'. .••••.... ....•
.... OUR .•• • •.... ....•
•• •• BEST 1$129 KITI ...•••• •• SELLING ••• • •
•••• •••••,. . . KITI ••• • •
•••• •••••
:: :: USES 2708's! (450 NS RAMSI) :: : : :.... ,...•
•• •• T h o u s a n d s of persona l a nd bus iness systems around T h o u san d s of computer systems re ly on this rugged, work .••••
:: :: th e wor ld use this board w ith com p lete sat isfact ion. horse , RAM board. Designed for error-free, NO H AS SLE, :: : : :

:::: P u t s 16 K o f software on line a t ALL TIMES! Kit fea tures systems use. :::::

:::: a top quali ty soldermasked and s i lk-screened PC b o ard KIT FEATURES: :: : : : '
.... and firs t ru n parts a nd sockets . Al l p arts (except 2708's) 1. Doubled sided PC Board with solder Blenk PC BoarS~9~~~ ocumenla tion :::::
•••• mask and silk screen tavour.Gold
:::: are included. Any nu m b e r of EPROM lo c at ions m a y b e plated contact fingers. Low Profile SOCket Set... 13.5O :: : : :
•••• disabled to avoid a ny m emo ry con fl icts. Full y b uffere d 2, All sockets included, Support IC's (TTL & Regulators) ••• • •
'••. and has WAIT STATE capabilities 3, Fully buttered on all address and data $9.75 .•••••
:: :: . lines. Bypass CAP's (Disc & Tantalums) :: : : .
:: :: OUR 450NS 2708'S ASSEMBLED 4 Phantom is jumper selectable to pin $4.50 ::: : :
'. .. ARE $8.95 EA. WITH AND FULLY TESTED 67. ASSEMBLED AND FULLy ·••••
:: :: PURCHASE OF KIT ADD $25 5. ~~~:r:605 regulators are provided BURNED IN ADD $30 :: : : :... ....•
::: 16K STATIC RAM KIT-S 100 BUSS 16K STATIC RAM 55-50 BUSS :::::... ....•
••• •••••... I ...••
••• •••••... ....•
••. KIT •••••... ....•
••• ••••••••••

•••••
•••••....•
••••••••••
•••••
•••••WHY THE2114 RAM CHIP? KIT fEATURES ••• • •

::: Wel....lthe21 14 w.,lbfJ thene.londu.try .t.ndard 1 IIddres.ablea. lour separate4KBloCka KIT FEATURES: 1 . Add ressable on 16K B o u n d ari e s .
RAMCh ip lloke me 2102 waa).Thi. mean. price. 2. ON BO ARD BANK SELECT ci rcullry .

... ...tl.b< 1t1V, andqualily will allbfJgOO<J' Next,lhe (C,omemco Stand.rd'l. Al low. up 10 512K on 2 U se s 2114 Static Ram ••• • •
••• 2114 .. fULLY STATIC' We leel thisis lhe ONLY line' . •••••
::: way to go onthee-roo Bu••' We'veolt heardthe 3. Uses 2114 (450NSl 4K Static R.ms. 3. Ru ns at Fu ll S peed •••••

HORROR stor"" aboUl some Dynamic Ram 4. ONBOARD SELECTABLE WAITST ATES •••••
::: Board. ha. ing trOUble w.lh OMA and FLOPPY 5. Double.1<1edPC Board.wilM soider mask and FOR SWTPC 4 . Double sided PC Board . Solder •••••
• •• DISC DRIVES Who need. lhese . ,nd. 01 s,lkscreanWlayoul.Gold platedconlacillnge.. ••• • •

p'oblem.? And hnatly, even among othe' 4K 6 All addre•• and dala lines fully b<J ffe(w 6800 BUSS! mask and si lk screened la y out. ••• • •
••• Slal ic RAM'. the 2114 , land. out' Not all 4Kstallc 7 K,t ,ncludes ALL parl. and 'ockela ••• • •
::: Ramsa'ec,eate<! equal' S<lmeof the other 4K's 6 PHANTOMis jumperedlo PIN67 Gold fi ngers. •••••

ha.eclochd Ch ip enabiellnes andva,ioualim.ng 9 LOW POWER: unde, 2amp. TYPICALfrOmtile •••••
::: w'ndo"," "'"h" crnlc:.. a.Dynamic RAM'. Some -e Voll Bus. 5. A l l Parts and Sockets incl u ded •••••
• •• 01 our comPa1,tor' . 16K tlQa(da useth...e'"tr iCky" 10. Biank PC Board can be populate<! .. any .••• • '
••• d""i""" Bulnotus'The2114 iatheONLV'ogical mU"ipleol 4K 6 . Low Power: Under 2 Amps ••• • •

cho,ce1o, atrOuble-fr"", straightlo,ward d,,"'gn ••• • • '••. s Typical •••••'
• •• BLANK pc BOARO W/OATA- 33 •••••,
::: LOW PROFILE SOCKET SET- $12 ASSEMBLED 8. TESTED- ADO $30 BLANK PC BOARD-$33 COMPLETE SOCKET SET- $12 •••••,
••• SUPPORT IC"S 8. CAPS-$19.95 2114 RAM'S-B FOR $69.95 SUPPORT IC'S AND CAP5-$19.95 :: : : ::

...:;;;;;::;;;:::::;;:;:;;;;;:;;:::;:;;;;:;;::;;:;;:;;:;:;;;:;:::~:::=::;::::;::;=;~~~~:;:~~====~=:';;~;;;;;,;,;;;;=::::~ •••••1•••
: : : TM990 BUSS PROTOTYPE & WIREWRAP BOARD 2708 EPROMS TObel~~:e~.~~e~~~l~:;;e," w.. :: : : ::
••• For use wit h the Texas I n str u m e n t Ser ies o f 16 B it 450 NS! are splltling Digita l ReMa'Ch ::: : : :• •• Corp ofTexaa ,nlO two Oper.ling
••• Microcomputer Modules. Fully buss compat ible. A n N o w fu ll s pee d ! P r im e new unit s fro m a 5ec,,000' ParI. and Compule," ::::::• •. Wef..... lhio change will al lowu.
••• inexpensive and quick way to expand the capacity major U.S. Mfg . 450 N .S . Access time. ' to offer you low", prices, beltar :: : : ::• •• .e..ice, and manv more n_
: :: of your TI computer. Made of G-10 Epoxy PC 1K x 8. E q u iv . t o 4 -170 2 A 's in one ,~~~.~c~~';"kC=~~:S,~c~= ::::::
••• materia l. Gold plated con tact f in g ers a ll plated p a c k age . ORPPOBox401247Garland, ::::::... $995 TX 15040. To order comput",
: :: through holes. High density. up to over 10 0 DI P 's . $1&,7& ea, 4 Fer $fi9,99 f,~~Ji~~taioRm':~;~hk"do~~~ :: : : ::

• •• Fu lly documented. $70 each (OEM Discounts Available) PRICE CUT ;e;'7~ Box 401 585 Ga,land, :: : : ::
• • • ..·••4

: : : Z ·80 P R O G RAMMI N G MANUAL NOT ASSOCIATED WITH 16K DYNAMIC RAM CHIP ::::::
••. S EK ZILOG Th t oetan d I t! 16KX 1 Bits. 16Pin Package SameasMostek41 16-4. 250
... By MO T . or . e mos etar e exp ana Ion DIGITAL RESEARCH NS access. 41 0 NS cycle t ime. Our best price yet tcr tnfs •••••1
••• ever on the working of the Z-80 CPU ~HIPS. ~t least OF CALIFORNIA, state of the a rt RAM , 32K and 64K RAM boards using this :: : : : :
: : : one full page on each o f the 158 Z-80 instructions. A THE SUPPLIERS OF chip are readily available. Thesearenew. fully guaranteed ·· · · . l
, .. MUST reference manual for any user o f the Z-80. 300 dev ices by a major mfg VERY LIMITED STOCK! :::::1
::: a es. Just off the press, 12.95 CPM SOFTWARE. 8 FOR $79.50 .•••••

~ ~ ~ ~~~~rl... 0 I·g ltal Research' Computers TERMS: Add soc poatage,wepaybalance.Orders unda, $1 5add 75e handling ••• • •
a.. • No C.O,O, We accept Visa, MaslerCharge, and American Expre•• card. Te. •••••(OF TEXAS) n, _D ' . ••••••. .. Res. add 5~ Ta x. Foreignorders (e.ceptCanada add2~ ..- H."" ay""oney
::: P.O. B ox 401565 • GARLAND, T EXA S 75040 • {214} 271-2461 Back Gua'antee on all item. .:: :::~•. .. . ..
'•........ . .... .. .... .. . ... .... ... ... .. . .. ..... .... •. . .. .. . ... . ... . .. . ... .. , .:: ;:: :: : : : :::: : : . : .. . ..••...... . ... .. ... . ... ... ... : : .. .................................. •. ...•.•.•.•.•.•••••.•••••..•' I .:::::::::::::::::. :•••• •••• ••••••••••••••••••••e •••••••••:.::::.:::••••••••••••••••••••

,~iiI&iiiii&i&.::l&::&:;I&:&:lIl::::::::::l&:::::::::l&:& .

•••
•••



Social Events
ffOm~ '43

August 1" 1979, in the rear
parking lot at DeVry Tech nical
Institute, 479 Green $1 ., be
tween Ale. 1 and Ate. 9, Wood
bridge. New Jersey. Space is '
$2,00, admission is free.

CHARLOTIEVT
AUG 11·12

The Bur lington Amateu r
Radio Club will hold lis Interna
t ional Field Days on August
11.12,1979, at the Old Lantern.
Charlotte, Vermont. The out·
door f lea market will be held on
both Saturday and Sunday.
Special features will include
bingo and a model air show,
plus many prizes. Camping will
be available by reservation on ly;
there will be no early birds. Ad
mission is $3.00 both at the gate
and in advance. For further In
format ion, write BARC, Box 312,
Burlington VT 05402.

LEXINGTON KV
AUG 12

The Bluegrass Amateur
Radio Club will host lis annual
ARRl central Kentucky Blue
grass Hamfest on August 12,
1979, starting at 8:00 am at the
Fasig·Tipton Sales Paddock,
Newtown Pike, Lexington, Ken
tucky. Featured will be grand
prizes , hourly door prizes,
forums, indoor exh ibits, d!s
tributors, and a paved outside
flea market. Admission is $2.50
advance and $3.00 at the door,
which includes parking. Food
service will be available. Talk -In
on 146.161 .76. For details, write
Bluegrass Hamfest, Altn: Ed
ward Bono WA40NE, 2077 occ
wood Dr ive , Lex ington KY
40504.

WillOW SPRINGS lL
AUG 12

The Hamfesters Radio Club,
Inc., will hold its 45th annual
picnic and hamfest on Sunday,
August 12, 1979, at Santa Fe
Park, 91st and Wolf Rd., Willow
Springs, illinois , a suburb
southwest of Chicago. Thi s
event will feature the famous
ewepper's row . Tic kets are
$2.00 at the gate or $1.50 in ad
vance. For hamfest Information
and advance tickets, send
check or money order (SASE
appreciated) to Box 42792,
Ch icago IL60642.

CEDARTOWN GA
AUG 12

The cedar Valley Amateur
Radio Club will hold its annual
Cedar Valley Hamfest on Au
gust 12, 1979, from 8:00 am to
4:00 pm at the Polk County
Fairgrounds, on US 278, two

160

m i les east of Cedartown ,
Georgia. There will be food,
drinks, and prizes. Talk-in on
147.72/.12 (WR4AZU). For more
Information, please contact
Jim T. Schllestett W4IMQ,
secretary, Cedar Valley ARC,
PO Box 93, Cedartown GA
30125, or phone (404)·748-5968.

RIPLEY WV
AUG 12

A hamfest and flea market
will be held on August 12, 1979,
at Cedar lakes Park, Ripley,
West Virginia. Forums include
Bob Halprin K1XA of the ARRL
Commu nications Department.
For advance flyer and general
information, write Bob Morris
WABCTO, 628 Church Street
South, Ripley WV 25271.

OKLAHOMA CITY OK
AUG 14-16

The " Private Satellite Semi
nar," sponsored by Bob Cooper,
J r., Edt tor-ln-Ohlet of CATJ
Magazine and host of the Sa!
ellite MagaZine television pro
gram, will be held on August
14·16, 1979, at an educational
institution in Oklahoma City,
Oklahoma. Highlights w ill in
clude a two-part sem inar on the
T0-2 conversion and a two-part
seminar on the " Howard Fer
minal" (complete plans Includ
ed in reqtetranon packet). Nu
merous manufacturers will be
on hand to demonstrate their
equipment and to Investigate
the " private TVRO market."
Registrat ion fee for the three
day event Is $125. For full in for
mation, contact SPTS '79 at
(405)-947-4717, or write SPTS
'79, Sulle 106, 4209 NW 23rd,
Oklahoma City OK 73107.

OAKLAND NJ
AUG 18

The 550 Amateur Radio Club
and Oakland Repeater, Inc., will
hold Its annual flea market on
August 18, 1979, at the Amer
Ican tecton Hall, Oak Street,
Oakland, New Jersey. Indoor
tables are $5.00, and tailgating
is $3.00. There is no admission
fee fo r buyers. Refreshments
will be avail a ble o n t h e
premises. Talk-in on 147.491
146.49 or 146.52. For Informa
tion, call Bud Hauser WA2JUO
at {201)-797-8471 or (201)-791
0569 for advance reservat ions
and information.

TACOMAWA
AUG 18-19

The Radio Club of Tacoma
(W7DK) wil l hold its annual
Hamlair on Saturday and Sun
day, August 18-19, 1979, start
ing at 9:00 am both days, at
Camp Murray , about 10 miles '

south of Tacoma, Washington,
on 1·5. Featured will be prizes,
seminars, contests, commer
cial exhibits, a food bar, a flea
market, and a Saturday night
banquet. Camping and trailer
facilities will be available. Talk
in on .961.36. For more mtorrna 
tlon, contact Dave Ransier
WB7SDB, 10315 63rd Ave. Ct.
East, Puyallup WA 98371, or
phone (206)-845-7800.

DECATUR AL
AUG 18·19

The Nort h Alabama Ham
Associat ion wi ll hold its annual
hamfest on August 18-1 9, 1979,
at the Calhoun Commun ity cor
lege gym in Decatur, Alabama.
Examinations will be adminis
tered by the FCC, door pr izes
will be given, and tickets may
be purchased for other equ ip.
ment drawings. Camp ing is
ava ilable at nearby Point
Mal lard. Talk-In o n 146.401
147.00, 146.341.94, or .52/.52. For
more information, wr ite to the
North Alabama Ham Associa
tion, Box 9, Decatur AL35602.

PETOSKEY MI
AUG 18·19

The Strai ts Area Radio Club
will hold its Swap 'n Shop and
hamfest on August 18-19, 1979,
at Petoskey Middle School,
State and Howard Streets,
across from the Catholi c
church and post office, Petos
key, Michigan. There will be a
donation of $2.00 at the door.
Table space Is also $2.00.
Refreshments will be available.
There will be a swap and shop
on Saturday from 9:00 am to
4:00 pm and on Sunday from
9:00 am to 12:00 pm. Prizes, a
lad ies' prog ram, and seminars
at 11 :00 am and 2:00 pm on Sat
urday will be featured. A ban
quet at the Holiday Inn on Sat
urday at 7:00 pm will have
Mellish Reef OXpeditioner Bob
Wa lsh WA8MOA as g ues t
speaker. Banquet tickets are
$7.50 and are limited to 200,
sold in advance only. For ful l in
formation and lodg ing, send an
SASE to Bill Moss WA8AXF,
715 Harvey Street, Petoskey MI
49770, or phone (616)-347·4734.

ABINGDON VA
AUG 18·19

The 3rd. annu al B r i s t ol
Hamfest will be held on Satur
day, August 18, from 9:00 am to
5:00 pm, and on Sunday, Augu st
19, 1979, from 9:00 am to 4:00
pm at the New Washington
County Falrgrounds (beh ind the
Rex shopping center), Rte. 11 ,
Abingdon, Vi rgi nia. This will be
an all-indoor event. Admission
is $1 .00 with an addit ional $2.00
for flea market space (bring
your own tables). Additional
pr ize tickets may also be pur
chased. Featured will be lad ies'
activit ies, children 's games,
and catered food. Prizes include

a Ten-Tec Triton IV, with power
supply, an electric toaster oven,
and a Yaesu FT·202R hand-held,
with accessories, plus various
other smaller prizes. The main
prize drawing will be held on
Sunday afternoon at 3:00 pm.
Talk-in on .011.61 and .07/.67. For
further informat ion , plea se
send an SASE to lowry Rouse
W04ECF, 77 Bordwine Road,
Bristo l VA 24201, or pho ne
(703}-669-3086.

MONTGOMERYVILLE PA
AUG 19

The Mid·Atlant lc Amateur
Radio Club will hold it s annual
J.B.M. Hamfest on August 19,
1979, from 9:00 am to 4:00 pm at
the Budco 309 Twin Drive-I n
Theater at the end of 309 Ex
pressway and Rt. 63, Mont
g omer yv il le , Pen nsylva nia .
Doors wi ll open at 8:00 am for
setu p. Admission is $2.50 with
$1 .00 additional for tailgati ng.
Non-ham s in the party are free.
Food and beverage service will
be available. Door prizes and a
raffle for a major piece of equip
ment will enliven the festivities.
Talk-In on 147.45, 146.52, and
on the club repeater, WB3JOE,
147.661.06 . For further info r
mation, contact Gene Hoenig
WB3FTJ, 717 Amherst Circle,
Newtown Square PA 19073, or
c a ll (215)- 221·3666 duri ng
business hou rs or (215)-353
3281 evenings or weekends.

WARREN OH
AUG 19

The Warren Amateur Radio
Association, Inc., wll1 hold its
zzno annual Warren Hamfest
on Sunday, August 19, 1979, at
the Kent State University Trum
bull Campus, Warren, Ohio,
located at the intersection of
Ohio Rte. 5 bypass and Ohio
Rte. 45. Registration is $2.00
eac h, o r 3 for $5.00, with
children under 12 admitted
free. There will be a giant f lea
market on the campus grounds,
wi th the flea market opening at
6:00 am at $1.00 per space.
Many dealer displays will be in 
side an air-condit ioned build
ing. Main prizes include a Ten
Tec 546, a Wilson System I, a
Wils o n Mark II , a n Atl as
transceiver, and many more.
The main prize drawing will be
at 4:00 pm. Winners need not be
present. Mobi le cneck-rn on
WR8ACX 146.97.

LAFAYETIE IN
AUG 19

The Tippecanoe Amateur Ra·
ere Associat ion, Inc., will hold
its lafayette. Indiana, Hamfest
on Sunday, August 19, 1979, at
the Tippecanoe County 4·H
Fairgrounds, on Indiana High
way N25, Lafayette, Ind iana.
Gates will open at 6:00 am. Ad·
vance ticket s are available by

Continued on page ' 68



• NOCOO'S
• SE Nll CHECK. e.u,

M.e. OR VISA
• ADll 5'~ FllR

SHIPPI NG
• &AULllGFREE UPlllI RE QUEST
• OR DERS UIlOERSIO

AIIII 1St
• TEX. RU IOErHS Allll
~ SALES TAX

• FlIREIGII ADO IlI"'t

PARTS
3111 OP AMP 8 LEAll CAN 3/ 1,00
123 VO LT REG. 10 LEA OCAN ,M
'13141 FET INPUT 741 MINlll lP 3/1.1 0
3O.ooo @ ISVCOMPU TU GRAllE 2.10
2114400 IIPN GEN. PURPOSE 81lllll
2114402 Pil I' Cll Ml'Ll MEn 81l.llll
2116028 P,U.T. W/SPiCS .SO
LM380 2WAUDIOIt W/SP1CS 1.00
LJIlm llU AL LM380 W/ SPits 2.50
·1815 VOLT REG. u ISV .I.
-re LOW 1I 0lSE OP AMP JO
1I.·l ll PTOISlIl..ATOR1II IIlIll iP .1IlI
' ME1II 131 DUAL &ATE JIlOSFET.

DIODE PROTECTED. S1I11 IUR
TO 013 .50

IIIV I524 VARICAI' DIODE Ill l'fO .•
llIGI3lA 200V DlllOE 1511.00
T1~ UI PIIP POWER 311 .00
'MC13SII' FJIlIF. DISC It .50

59.95

YOU GET:

• HUGE 40 AMP TRANSFORMER
. 3 LARGE HEATSINKS
• DRILLED & PLATED PC BOARD
• LARGE COMPUTER GRADE CAP
• ALL ELECTRONIC PARTS
• FUSES, FUSEHOLDEAS. LINE CORD

WIRE. MICA INSULATORS
• COMPlETE STEP-BY-STEP

INSTRUCTION S
• COMPLETE WARRANTY AND REPAIR

SERVICE
• WE PAY SHIPPINGr·

SZI.SO

i VLTRASONIC RELA.Y KIT
•
: INVISIBLE BEAM WORKS LIKE A PHOTO
: ELECTRIC EYE. USE UP TO 25 FT. APART.
: COM PLETE KIT. ALL PARTS
: " PCBDARDS.••

••••••••••••••
:. DIGIT AVTOfVAN CLOCK
•: • LARGE ~. CHARACTERS lLE D)
•

• OUARTZ lTAL TlMEB ASE

• ALARM " SNOOlE OPTIONS

• NOISEFILTElliNG ~\
• EASY TO ASSEMBLE +fi.

••

• ..... :r • l 'lr"•
: • DRILLED & PLA TEDPC BOARDS
•

1 CO.,~l::c' KIT $16.95
•••

• ALL PA RTS

• 76477 CHIP ~
IWClUDEO. EXTRA
CHIPS SZ.95 EACH

• Run llllllllf I
YOLT BATTERY

• It SPfeS IIIa.UOEO

• CO MPUTE
IIlSTRUCTIlllIS

• OUAUn PUTtO
" llRIUfOBllARO

• SJIl Atl 3'1t' I S"

.$16.95
U SS SPEUER
'BAffin

30 AMPS

200 MY LOAD AND LINE

LESS THAN 300MV @ 30A

ADJUSTABLE FQlDBACK TYPE

ADJUSTABLE 11 .5 TO 14 vee
SHORT CIRCUIT PROTECTION ;
THERMAL SHUTDOWN; RF BY·
PASSED

SPECS:

JUST WHEN IT LOOKED LIKE ALL THE HOOPLA ABOUT OUR LOW COST
HIGH CURRENT REGULATED PS-14 POWER SUPPLY KIT WAS FADING
AWAY AND OUR COMPETITORS COULD BREATHE A LITTLE EASIER, WE
GO AND DO SOMETHING LIKE THIS!

PS-15 POWER SUPPLY KIT
12.V :JO AMPS

CONTINUOUS CU RRENT

REGULATION

RIPPLE

CURRENT LI MIT

VOLTAGE OUTPUT

SAFETY FEATURES

PRICE DOES NOT INCLUDE CHASSIS, METERS OR JACKS

SE'OI SOUND EFFECTS KIT

OTHERS WILL SELL YOU THE CHIP. BUT OMLYBUllET
CAN FURNISH YOU ACOMPLETE KIT OFALL THE PARTS
YOU NEED TO PUT THE T.I. 76477 SOUND CHIP
THROUGH ITS PACES! WE INCLUDE SPECS AND
PROGRAMMING CHARTS. YOU WILL BE AMAZED AT THE
THOUSAMOS OF SOUND EfFECTS YOU CAN PRODUCE
WITH OUR Kill MAKE PHASOR GUN, STEAM TRAIN,
GUNSHOT AND OTHER SOUNDS. BOARD HASAUXILLARY
PULSE GENERATOR. COMPARATORAND MULTIPLEX OSC
FOR EVEN MORE VERSATILITY.

.......................-..~ .
PS·14 Power Supply Kit. ; Replator Card. U i
Same features as above but 20 AMP max : : ' Canadian Orders add $10.00 for
current. SHIPPING PAID. 45.00 : CompoDeDU: 14·95 : Shipping and Insurance.

...................................................~ •...................•..........,............•.............................
• • .PEClA.L

OVP·2, OVERVOLTAGE PROTECTOR : MATCHED MEIER SET : PA.CKAGE,:;
• •

Protect your expensive gear from overvol tage from : A quality pair of American : P$·15; OVP-2
transients or power supply malfunctions. Use with any : Made 3'h" rectangular panel : AND METERS
fused power supply. Compatab le w ith PS-14 or PS-15.: meters. 5% Accuracy . Modern : 75.00

......~~j~~!~~l';.l.~.~~.~~.R•.• u 'nT"•• , . , ~ sty ling. 12.95 set : .
8£T 1). , SVDC. 1).3OADC •

•••••••••••••• •••••••••••••••••••••••
7 WATT AUDIO AMP KIT :

•
SMALL. SINGLE HYBRID IC AND :•
COMPONENTS FIT ON A 2" x 3" PC :
BOARO (lNCLUDEO). RUNS ON 12 VDC. :
GREAT FOR ANY PROJECT THAT NEEDS :
AN INEXPENSIVE AMP. lESS THAN 3°/1 :

•THO @ 5 WATTS. COMPATIBLE WITH :

SE-Ol SOUNO KIT. SS.9S l
••••••••••••••••••
: " .llIClTlllTI l IS "'UR I u..l.r
••••
••

,.11.1.11 ILICI••••CI ~.. :::~~~~·~:o..o
(ZI4) Z78'3SU

··························W£···APOLOGIZE·!l... :.=:~.~~.
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it's SUMMER SPECIAL time •••.....................................................................................................................................................
Special prices are good hom July 15 to August 31. Quantities are limited - order now and save!.....................................................................................................................................................

MAI003 CLOCK
MODULE

$13.20

20% off our very best dock module. Internal crystal
timebase accurate to .0 1%, fluorescent readouts , luUdocumen
tation (with automotive appl ications). simple assembly Oust add
2 time set switches and 12V DC), and much more. Matching
case with mounting hardware and optical filter: $5.95. Huny 
dock prices may never be this low again .

16K MEMORY
EXPANSION CHIP
SET~$87.20

20 % off one of our aU-time best sellers. For Radio
Shack-SO, Exldy Sorcerer. Apple computers. Compare with
similar kits: 250 ns access time, low power parts, DIP shunts in
cluded. I year limited warranty , and easy-to-follow instructions
that make memory expansion a snap.

10% OFF ON RF
POWER TRANSISTORS

FOR HAMS!

10% off our ever-popular hefty power supply. Handles 8A
continuous, 12A with a 50% duty cycle. Features foldback cut
rent limiting. crowbar overvoltage protection. RF suppression.
much more. For transceivers , portable & automotive tape and
lV equipment. disc drives. etc . Easy to assemble - except for
transformer, diodes and filter caps, all parts mount on heavy
duty circuit board. Does not include case .

!!!!!

BIPOLAR, REGULATED,
VIRTUALLY BLOW-oUT
PROOF, 1/4 AMP PER SIDE
POWER SUPPLY KIT:
ONLY $15!

Sorry this isn't on special, but we just can't pare the price
down any further. These power supplies are great for fixed
voltage applications; specify project /1' 13. and choose from
±5V, ±6V, ±fN, ±9V, ± 12V, or ± 15V. Compact ,
simple assembly, does not include case,

CRYSTALS AT
10% OFF!

XTSOOK 500 KHz, series mode, fundamental. wire leads,
HC6/U package . . , 11 .J:r$4.45

XTlM 1 MHz, otherwise same as above . .. .ILJY
$5.35

XTl.84320 1.84320 MHz, otherwise same as above ...
fE.9' $5.35

XT2M 2 MHz, otherwise same as above . fE.JY
$5.35

XT3 .58M 3 .58 MHz (colorbnrsn. otherwise same as
above . sa,!:r $ ~ .02

XT4M 4 MHz, series mod -, fundamental , HCI8
package . . . 11:98 $4.45

XT4.53I5M 45315 MHz, otherwise same as above,
f1.J3 $4.45

XT5M 5 MHz, otherwise same as above. f t.JJ
$4.45

XT8M 8 MHz, otherwise same as above . f' 98
$4.45

XT9M 9 MHz, otherwise same as above. f t.9!!1
$4.45

XTIOM 10 MHz, otherwise same as above . ,ft.J3
$4.45

XTI2M 12 MHz, otherwise same as above . "" t. JJ
$4.45

XTl5M 15 MHz, otherwise same as above . sc i J3
$4.45

XTl8M 18 MHz, otherwise same as above . ,.It .Sa
$4.45

XT20M 20 MHz, otherwise same as above. f' 93
$4.45

MEMORY CHIP
SPECIAL

Now you can play with memory without playing havoc with
your budget: try our 2IL02 special, and get len IK static RAMs
for only $9.90 (that's less than Ic per bljle!) These are low
power units, suitable lor use with any 2 MHz computer system .
and are new , prime, high quality parts.

2NRF·I

2NRF·2

2NRF-3

2NRF4

2 GHz RF power transistor, Pd max (@ 25
degrees C) 3 .5W , Pout min @ 2 GHz I ,OW, Pin
310 mW, efficiency @ 2 GHz 30%. round
shape, similar to RCA 2N5470. S 1. J3 $4.45
2 GHz RF power transistor, Pd 8.7W. Pout
2.5W, Pin 300 mW , efficiency 33 % . cross shape ,
similar to RCA TA8407 . fE.93 $5.35
2 GHz RF power transistor, Pd 2IW, Pout 5.5W .
Pin 1.25W, efficiency 33 % , cross shape. Similar
to RCA 2N6269. H.JY $6.25
2 GHz RF power transistor, Pd 29W . Pout 7.5W,
Pin 1.5W, efficiency 33% , cross shape . Factory
selected, prime 2N6269. t7:9!1 $7.15

TERMS: Add $ 1 handling 10 orde" under
$15, Allow up 10 5% .hipping. more faT pow""
supplies (excess ,efundedl , Give street add r....
for UPS delivery VISAs / Mdsl"rcha,ge'" call
o ur 24 hou, orde, desk at (415) 562·0636.
COOS OK wilh , I,e<'1 address . Cal. res. add
sales tax Thank.. fa. your busln"ss!
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BILL GODBOUT ELECTRONICS
BOX 235.5, OAKLAND AIRPORT, CA lI'461.o1

.... G41

FREE nYER: Wh"th"r you', ,, a comput<>T
u.... , electronic mustclan , "llpe-rtm"nt"",
or mad scloontlst . "''' hue bargain.. for
you . . . and th~'r" all listed In au. flyer
(including 101. 01spc<;ial. thaI are too pro ·
v<xalive to put in f..m~y magazines such as
thts! . Send us YOU' name and addre... add 41 C
in " amps for hI cia'S delivery.
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ASSOCIATED RADIO
511 3·3S1 ·55100
8012 CONSER BOX 4 3 2 7
O VERLANO PARK. KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRADE - BUY - SELL
GOT YOUR BEST DEAL? THEN CALL US AT

913-381 -5900 - NO TRADE? ASK FOR EXT. 1 2

•

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.
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URPLUS PHONE: (305) 887-8228
7294 N,W. 54 STREET

LECTRONICS
TWX: 810·848·6085

MIAMI , FLORIDA 33166
WHOLESALE - RETA il

ORP. .....S.3

PL259's/SO 239's CB SPECIAL IC SOCKETS
Quality American Made Brand new printed circuit board assembly. Used in all Cambion

10/$5.00 1001$35.00 HyGain 40 channel CB transceivers . Fits many other Gold Plated Wire Wrap
50/$20.00 1000/$300.00 manufacturers ' units also . Squelch pot/volume cont ro lI 14 pin .35 ea 10/$3.00

channel selector switch not included. 16 pin .38 ea 10/$3.30
E. F. Johnson NICAD 1- 9 -7.50 ea. Board

12.0 V. L 2 AH @ 10 hr rate 10-49-6.50 ea . Oi mell",OIl~

SIGNAL DIODE
50-99-6.00 ea. S" , 6 '1, "

41/2" x 1 7/8" x 13/4" $1495ea . IN 4148100-up -5.50 ea
$5.00 PER 100

E F Johnson External Battery NEW Hy·Gain Remote 40ch CB LessCase,Spea~ e r & ContrOl M'e 25.00 PER 1000
Charger

(as Is) $1 4.95 ea
OR 15 FOR $1.00MOCIel 239-0206·001 Oulpul

ASTATIC T·UGB·0104
14,5 Vde@50m A., $3.50 ..a PREA.MP Desktop microphone wlerystal ere- MODEM CABLE

menl 3 Pin Plug $35 ea.
50' cable conta insE. F. Johnson S Meter

Edge MeIer 250 UA.. Fits in 518" x 1·318" hole, NEW E,F Johnson Power MielLess Cord 13 # 22 ga. wire DB-25p with
MTG holes on each end 1-114" behind panel. Oesk Top Style $1 9,95ea DB-5 1226-1 cover o n one end
Black scale().Sbottom 1-20 lop $6.50ea 10/$50,00
$1 .2Sea 515S,00 SOLDER LUG TYPE CAPS

New 40 CH CB Boards 50 UF @ 350V 1" D x
EFJ CRYSTAL OVENSEdge meter same as above with sliver scale 1,g$1O.SO ea 3" Land reads SWR 1·10 10·49 $9.5Oea 50 UF @ 450V 1" D X 6V/12V 75°sr.zeee vss oc

w/40chSW 21/2 " L $5.00 ea.
SO·9959,ooea 50 UF @ 450V 1" D x

E. F. Johnson Signa l Strength too-cose.eoea 3"L
MOT OROL A SRF 574

Meter 200 UA 2'/," x 2'/, " SQ, mounts in 60¢ EA 5FOR$2.50
house marked

1'/, " hale I" beh,nd panel Scale' 1·30 db lOP Serviceman Special 9W 175 MHz Amp .o·s bollom New Hy·Gain 40eh CB Less Case . Speaker & KnobS (as is) $5.00 ea.U95ea 5/$20,00 $1 4.95 ea

PANEL METERS MINI TOGGLE SW 2 SIDED Sony A1l.6<I....
100 ASSORTED DISC CAPS,062 C<>pp., Cl." Boor'; 2conduClor mm, phono

C&H g '.', ' ~ 10 '.., plugw'pal cn cord 3'6' (FU LL LEADS) 20 EA OF 5$4.00 ee 2 for $7.00 52 00e. :115500 'ong 52 00e.SPOT DIFFERENT VALUES $2.00

25·0·25 dc Volts }
sr ooee 61$5.00 POLYFOAM COAX-50 OHM PER PACK

2'1, " x 3" Equal to RG174
E. F. Johnson $4.95/100' RECEIVER FRON T ENDS

0-25 d e Volts } 2 'I, " x 2 'I, " 4Qch Selector Low Lo ss Made by EFJ I0·50 ae Volts Switch Potvtoem 132·174 MHz
I-Shunt Required- $3,50ea

Coax Cable $12 .00 ea .

CMOS 12 Vdc RELAY STAN COR TRIMMER CAPS
RCA CD 4012 AE

SPST Open Frame TRANSFORMERS Small enough to fit
Dual 4 in Nand Gate

5 Amp Contacts STEP·DOWN AUTO (3) in your watch -
6/$1.00 100/$10.00

Mlg·Magneeraft CO ND LIN E CORD 3.5 to 20 pF
50/$6.00 1000/$80.00

$1.50 ea 4/$5.00 W/R ECPT 51030 pF
12 Vdc RELAY GSD 200 (230V In/1 15V Out

SPST 35 Amp Contacts
@ 200 Va) $12.00 ea

$,75e3.,210r$1.25C & K SWITCHES GSD 400 (230 In/11 5 V Ou t

PART # MOVEMENT
Open Frame @ 400 Va) $14.50 ea 5 for $3.00

7101 ON/NONE/ON SPST Rugged, great for mobile use

7103 ON/OFF/ON SPST $4.50 ea 5/$20.00 CRYSTAL FILTERS CAPS
7107 ON/NONE/ON SPST Coax Connectors 10.73/Lead 2200 UF @ l 6V7108 ON/NONE/(ON) SPST UG·2731U BNC·FIUHF-M 2.50 Can Type Rad ial Lead s7201 ON/NONE/ON OPDT

UG-2551U BNC·MI UHF·F 3.00 $3.00 ea. .25 ea. 10/$2.00$1.00 EA 6 FOR $5.00
UG·146A/U N·MIUHF·F 4.50

White Porcelain6 TV GAMES ON (1) CHIP UG·83B/U N-F/UH F·M 4.50 CERAMIC IF FILTER S Eg g InsulatorGen tnstr AY-3·8500-1 UG·175 RG·58 Ad apt. .20
28 Pin Plast ic Case EFC L455K 1'h"x1 "50¢ea.

EVERYDAY LOW PRICE $7.50 ea
UG·176 RG·59 Adapt. ,20 53.50 ea. 3 for $1 .25

GOLD PLATED CARD EDGE CONNECTORS

Double Row/Solder Eyelet .156 22 pins/Double Row/Dipped So lder
Double Row/W ire Wrap .100

6pins $1.10 ea 10/$9,00 .156 $2.08 ea 101$17,00
25 pins $3.49 ea 10/$30.00 15 pins $1 ,55ea 10/$12.50
30 pins $3.96ea 10/$32.00

22 pins $2.08 ea 10/$17.00
50 pins $5.43 ea 10/$45.00 22 pins/Double Row/W ire Wrap

43 pins $3.66 ea 10/$30.00 .156 $2.44 ea 10/$19.00

A ll mit""'.' l1"a,.nfeOHj • II for any te.lSOfi you are not saf,sli"d. our producrs may be ,,,fumed wi/tim IOdays for It full 'elunrJ flus Sfllppmg). Please .dd $3
TERM 5: lor sl"ppmg lind 11llnd llng on 1111o rders, Add,r,onal SOlo charge lor shipping any ,rem o ~er Sibs, COo's IIccepred lor ofders to/allng S50.00 Of more. All Ofders

sh,pped UPS unless olher wise spe<;il,ed. Flofjda residents pJease add 4'10 salas /811 Min Imum order SI5.00,

EOUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES
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2822 North 32nd Street/Unit -1 Phoenix, Arizone 85008 [602] 956-9423
We accept checks, MasterCharge, and Visa

Prices subject to change without notice

R.F. CONNECTORS

BRIDGES 24 AMPS
500PIV $2.99 each

LM340T-5 & LM340T
·12 $1 .49 each

LM566V VCD/FUNC
TION GENERATOR
$.99 each

TOROIDAL CORES
T·37-6 6/1.00
25/4.00, 50/6.00
100f l 0.00

B&WCDILS
1206T $3.99
2006T $7.99

FAIRCHILD REGULA
TOR 78HOSKC $6.99 each

HEP 170 2.5 Amps
1000PIV 101$2.00 or 1001$14.50

TUBES
61468 $6.50

VACUUM
CAPACITORS
A m pere x M od e l CVC
1011 k·5KV405A 10 pi to 1000
pf @5000volts $59.95

PonER & BRUM
FIELD 12VDC RELAYS
SPOT 25 Amps $5.95
2POT 3 Amps $1 .99

E. F. JDHNSON TUBE
SOCKETS lor 3-400Z and
3-5000Z tubes $29.95 per pair

KILDVAC H-B/54
VACUUM RELAY

26 volt coi l $29.95 each

4CX250B/R SOCKETS
AND CHIMNEYS NEW
$14.95 per set (1 socket , 1
chi mney)

MC4024P &
MC4044P $3.25 each

MINIMUM ORDER S5.00
M,n lmum Shipping Sl . Insurance 35c
per $100. COO cnarges 8M to 5t...t ad
dreu ooly! We p<efe< stret! ""'r_ as
",e snip UPS and P.O. Bo_ " 5 tll~e upto
50% Ionge< 10 d&liwer . We lIe;ee,pt VISA
Ot Mastercnarge. Plene list comptete
ca'd numbe< and e.pi,atlon date. AllOw
10% e.,ra lOt shipping 0 ' !>Nvy i t.,."".
We res_ the rig'" to ch,nge pr~1

,."tho<JI notice. A" items listed are aub
;ac t io prior sale some itema listed ale
in $mall qu antitie!l.

s .75 or 101 6.50
.69 or 101 5.50
.43 or 101 3.50

1.39 or 1011 0.00
1.35 or 1011 0.00
.60 or 101 4.50
.60 or 101 5.00
.45 or 101 3.50

2.95 each
.90 or 101 8.00
.99 or 10/ 8.00

4.20 or 10136.00
4.80 or 10139.00
3.35 each
5.00 each
1.00 or 101 8.50
2.25 each
1.00 each
1.05 each

F.E.T"s
MPF4391
MPF112
MPF1 02
40673
3N128
2N5248
MPF1 31
2N4303
2N3958
MFE2000
MFE2001
MFE2008
MFE2009
MFE3002
MMF-5
MFE120
2N3436
2N4416
MFE131

MICRDWAVE DIODES
1N21O s 1.40
1N21C 1.05
lN21 WE 2.00
lN238 1.05
1N23C 1.05
lN23CR 2.00
1N23E 2.00
1N23F 4.10
lN23WE 2.10
1N25 3.03
l N121WE 4.00
lN286 5.00
lN416E 5.00
1N446 8.00
1N3655A 4.00
1N51 53 15.00
1N5711 1.20

ADDITIDNAL R.F.
TRANSISTORS
40894 $ 2.50
MRF454J5688LYCF 17.1 0CHOKE (U252) 2.5mh

150ma 30M Hz
2/$1.00

R.F. TRANSISTORS
2N2857 $1.80
2N2857JAN 2.45
2N2947 17.00
2N3375 7.00
2N3553 1.80
2N3818 6.00
2N3866 1.09
2N3866J AN 2.70
2N2866JANTX 4.43
2N3925 6.00
2N3948 2.00
2N3950 26 .25
2N3960 4.70
2N4072 1.70
2N4427 1.09
2N4877 2.57
2N4957 3.50
2N5108 3.90
2N5109 1.55
2N5179 .59
2N5589 4.60
2N5583 5.00
2N5590 6.30
2N5591 10.35
2N6080 5.45
2N6OBl 8.80
2N6082 10.75
2N6083 12.00
2N6084 13.20
2N6095 10.35
2N6097 19.35
MRF502 .69
MRF8oo4 .75
$$2548 .75
40280 3.50
40281 10.90
40282 11 .90

TRIMMERS 5-BOpf
45¢ each or 1013.50
or 100125.00

PISTON CAPS 1.2-10pl
75C each or 10155.50

TRIMMER CAPS
small enough to
l it in your wat ch
3.5-11pI 75C each
or 101$6.00

$3.99
3.29
3.00
3.50

.50

.43

.36
2.99
.6.
.6.

3.27
1.50
3.69
3.00
3.29
1.59
.90

3.00
3.00

$90.00
34.00

5.09
5.99
7.95

12.95
9.95

36.95
39.95

4.99
4.99
6.25
6.65
6.00
5.00

15.00
7.95
5.95
4.95

45.00
90 .00

300.00
250.00
160.00
35.00

1N914/1N414B
301$1 .00 or
1201$3.00

UG·l095A1U
UG-581U
UG-3OCIU
UG·27CJU
PL·259
50-239
UG-175
PL-258
UG·l06
UG·177
UG·2741U
UG-447(U
UG-492
UG·306IU
UG-6461U
UG·260B/U
UG·l0941U
UG-701lU
UG·212CIU

TUBES
3·500Z
572BfT160L
6146
61 46A
6-46 W
811A
611
4CX250B
4CX250R
6KD6
6lF6
6LQ6J6JE6
8950
2E26
3828
4Xl50A
6360IA
6939
7289/2C39
8072
4·400A
8877
Pl172
4-1 000A
4·250A

FERRITE BEADS
121$.89 or
100'$4.00
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Social Events
from page 160

mail at $2.00 per ticket. Send
payment and an SASE by the
10th of August to Carl Vinyard
KB9DV, 10012 SA 26 East
Lafayette IN 47905. Tickets are
also available at the gate. Pre
registration prize will be a
Wilson Mark IV handle-talkie
and charger; the grand prize is a
Yaesu FT·227RA 2m mobile
transceiver. Many other addi
tional prizes will be awarded.
There will be a f lea markel,
forums, and refreshments avai l
able , plus campin g on t he
grounds with limited hookups
ava ilable Friday through Sun
day nights only. A camping fee,
In add it ion 10 a hamfesl t icket,
is required. Ta lk-in on 146.131.73
and 146.52.

WRIGHTSTOWN NJ
AUG 19

Th e We st Jersey Rad io
Amateurs, Inc., will hold its
hamtest on August 19. 1979.
from 10:00 am to 5:00 pm at
McGuire Air Forc e Ba se ,
Wrightstown, New Jersey. Ad·
miss ion is $2.00 at the door and
$1 .50 in advance, with XYLs and
children free. There will be an
additional $2.00 admi ssion for
tailgate or tabl e space (bri ng
your own table). Featured will
be refreshments, door prizes,
and activi ties. Talk·in on 146.52
and 147.75/.15. Advance tickets
may be purchased from club
members or by sending an
SASE to Sam Shontz WB2GEX,
107 Spruce Lane, Rte . 16, Mt
Holl y NJ 08060. For information,
ca ll Larry Cohen WA2TRJ, at
(609) -87 1-5852 or Mary Lou
Shontz WB2QIU at (609)-267·
3063.

BEAR DE
AUG 19

The f ourth annual New
Delmarva Hamfest will be he ld
on Sunday, Augu st 19, 1979, at
Gloryland Park, Bear, Delaware.
Donations will be $2.00 in ad
vance, and $2.50 at the gate.
Tables are ava ilable at $3.00
each. Tailgating will be $2.00
per space. There will be many
prizes, and lood and drinks will
be available. Talk-In on .52/.52
and .131.73 . For t ickets or infor
matio n, send an SAS E t o
Stephen Momot K3HBP, 14
Balsam Rd., Wi lm ington DE
19804. Make checks payable to
Delmarva Hamlest, Inc.

HAMDEN CT
AUG 25

The WEll Amateur Rad io
Club will hold its 3rd annual flea
market on August 25, 1979, at
Radio Towers Park, Benham St.,

168

Hamden, Connecticut. Rain
date will be September 1, 1979.
Admission is $.50 with kids
under 12 free. Dealer's fee is
SS.OO at the gate and $4.00 for
pre-registration. Food will be
available. For information or
pre-rectstrenon. write WEll
Amateur Rad io Club, PO Box 85,
New Haven CT 06513.

MANSFIELD PA
AUG 25

The Tioga County Amateur
Radio Club will hold its third an
nual namtest on August 25,
1979, from 9:00 am to 5:00 pm at
the Tioga County Fa irgrounds.
East of Mansfield , Pennsylvan
ia, on Rte. 660, Y2 mile off US
Rte. 6. Adm ission is $1 .00 per
person, with children under 16
admitted free. Featured will be
an open-air and under-cover flea
market, dealers and traders.
technical forums, ARRl news,
FCC information. a slow scan
demonstration b y Fred
WB2NAC, ladies ' and har
monics' activities, a craft show,
and RC models. There will be a
raffle and door prize every hour.
Bring your picnic lunch or visit
the snack bar. Ta lk-in on
146.19/.79 WA3DPVIRPT, .52/
.52, and CB channel 5. For infor
mation, contact Wells Farr
WB3CUF, 101 Sherwood Street,
Mansfield PA 16933, or Don
Kimble AE3Z, Box 109, 210
Maple Street, Knoxville PA
16928.

ST. CHARLES u,
AUG 26

The Fox River Radio League
wi ll ho ld its ham fest on Sunday,
August 26, 1979, at the Kane Co.
Fairgrounds Exhibi t ion Hall , SI.
Charles, Illinois. Tickets are
$1.50 In advance and $2.00 at
the gate. For information, con
tact Martin Schwamberger
WB9TNQ, 1051 Northfield Drive,
Aurora IL 60505.

lA PORTE IN
AUG 26

The annual La Porte County
Hamfest will be he ld , ra in or
shine, on Sunday. August 26,
1979, at the County Fair
grounds, on Highway 2, west o f
la Porte, Indiana. There will be
an outdoor paved f lea market
area and also plenty of indoor
display spaces available at
$1 .00 each. There will be over
n ight tra iler hookups for early
b irds. Advance t ickets are $2.00
each . Send an SASE to PO Box
30, La Porte IN 46350.

WENTZVillE MO
AUG 26

The St. Charles Amateur
Radio Club, Inc.• will hold
Hamfest '79 on August 26,1979,

at the Wentzville Community
Club , Wentzville , Missou ri.
Featured will be a flea market, a
CW contest , free bingo, and
many more activi ties for XYls
and harmonics. Admission is
$1.00 per car. Talk-In on .34/.94
and .07/.67. For motel and
camping information, pr ize
lists, and dealer reservations,
write SCARC, PO Box 1429, St.
Charles MQ 63301 .

MARYSVILLE OH
AUG 26

The Union County Amateur
Radio Club will hold its "Ham
lest '79" (rain or shine) on Sun
day, August 26, 1979. at the
Union Coun ty Fa irground s,
Marysvill e. Ohio. Take Rte.
33 north from Columbus, exit
at the second MarySVille ex·
it, and fo llow the signs to the
MarySVi ll e Fairgrounds. Aomts
ston is $1 .50 advance and $2.00
at the door. There will be food
ava ilable on the grou nds and

Ham Help
I am blind and have been

bedridden with spinal arthritis
for nine years. All this t ime I
have spent living in hospitals,
from wh ich I am writ ing to you
now. I hope your readers can
help me.

I would like some friends out
there beyond my four walls to
help me get a two-meter set, a
tranc ne-tatk!e. or perhaps a
mobile, though I don't drive a
car. I need some Morse code
tapes, although I do know some
characters al ready. I need to
learn the radio theory on tape
cassettes, also.

I became more interested in
ham rad io when I found myself
in a county hospital and con
fined to bed without a phone in
my room. On my Sony radi o re
ceiver, on 147 MHz, I eccroentat
Iy picked up some hams, and I
discovered thai they were on
repeaters and I could pick them
up from fifty miles away In the
San Fernando Valley. I heard
other blind ham operators on
the repeaters, also. And I wish I
could talk to some of them.
Some are very humorous and m
telligent; others argue, but it' s
all interesting. I heard one or
two you ng ladies, also. I know
Phil , SCott " KMO," and Bob
" HMC,~ but I can' t talk to them.
Darn it !

What is this synthesizer and
si mplex they talk about? I th ink
it's pretty good for my indoor
Sony radio to pick them up in
this concrete and steel bu ild ing,
though I am six stories up in
Torrance.

I need live visitors and those
who will read for me since I am

free overnight camping on Sat .
urday. There will also be a large
flea market with no charge to
the seller, only a gate pass will
be needed. Inside tables will be
available for dealers. Featured
will be an AARl forum, an AAEC
meet ing . a MARS meeting, and
more. Tatk-in o n 146.52 or
146.99/.39. For information or
dealer space, write Chuck Simp
son, 19726 Del Co. Line Rd.,
Marysville OH 43040, or phone
(614}-666-2721.

WATERLOO IA
AUG 26

The Iowa 75-Meter Net Picnic
will be held Sunday, August 26,
1979, at H ickory H il ls Park,
south of Waterloo, Iowa. The
event will begin in the morn ing
with a pot luck meal at noon and
a brief prog ram in the afternoon
with prizes, etc. For further in
format io n, wr it e Lovette J.
Pedersen WBIlJFF, 2327 W.
Reinbeck, Hudson IA 50643.

blind. My hospital desk phone is
{213}-533·2783 (though I unhap
pi ly will go back to a nurs ing
home). Please call and write me,
hams, readers, and pen pal s.

Dick Jastrow
Room 6, West Floor

Harbor Genera l Hospital
1000 West Carson Street

Torrance CA 90509

First of all, I'd like to thank
everyone who helped me out
with information on the Knight
kit R·100A receiver. I reall y ap
preciated it.

Next, I won der if anyone
could furnish me with a sene
mane for a Hatttcratters model
CAX-102 VHF receiver. It's a
transistorized re ceiver that
covers 144 to 174 MHz. The
chassis number is SN 1312449.
Also, can anyone get me a sche
matic lor an EICO 720 CW trans
mitter? Thanks.

John Verceilino WB90VV
4636 Persh ing

Downers Grove Il 6051 5

I wou ld like to get in contact
with a ham in the Santa Fe NM
area, who could help me obtain
my General ticket. I also am in
desperate need of a manual,
schematic, and alignment info
for the fo llowing equipment:
Hammarlund HQ·110 receiver,
Motoro la HT·220 trand-tretc
transceiver, and a General Elec
tric Royal Execut ive FM trans
ceiver. Any help will be great ly
appreciated. I will be more than
happy to pay for copy ing costs
and postage.

Mark A. Arnold
Rt. 1. Box 210X, Space 130

Santa Fe NM 87501
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VARIABLE POWER SUPPLY KIT $11 95

•••••••••

Continuously Variable from 2V to over 15V
Short-Circuit Proof
Typical Regulation of 0.1%
Electronic Current Limiting at 300mA
Very low Output Ripple
Fiberglass PC Board Mounts All Components
Assemble in about One Hour
Makes a Great Bench or Lab Power Supply
Includes All Components except Case and Meten
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NEW SPECIALS
LM318CN High Speed Dp Amp 50Y/Ils mDIP $0.94 lN270 Germanium Diode 80V 200mA 4/$1
lM318D High Speed Dp Amp 50V/Ils DIP .90 lN823 Temp Comp Reference
lM339N Quad Comparator Single or Dual Supply .19 6.2Vt5% t .o05%f C $0.60
lMJ80N·8 l4WAudio Power Amplifier 8·22V .90 lN914 Silicon Diode 100V 10mA 2S/$1
NE S67V Tone Decoder (Pl Ll O.OlHz to SOOkHz .99 lN3044 100V Zener lW-Better than an OBJ .75
XRS67CP Tone Decoder (Pl ll O.OlHz to SOD kHz .99 lNJ045 11 OV Zener 1W -Better than an a BUDC3 .75
lM72JCN Precision Voltage Regulator 2·J1V DIP 3/$1 lNJ011 200V 100mA Switch ing Diode 40ns .30
lM747CN Dual 141 CompenSllted Dp Amp 21$1 2N2915 NPN Dual Transistor JmV Match stun $1.95
SAD1024 Dual512 Stage (1024) Audio Delay Line 2NJB19M N:Channel RF FET 100MHz Amp .35

"Bucket Brigade" App1. Data included $18.95 2N4020 PNP Dual Transistor 5mV Match /i250 5.00
XR2206CP Function Generator with eesue. data 4.40 2N4445 N·Channel FET Sn Switch J.50
XR2242CP Long·Range Precision Timer I"S to days 1.50 2N5J94E Ultra·low Noise J·FET AudiDAmp $1.25
1 YEAR TIMER Kit·2 XR2242's and Applic. Note J .OO 2N5912 Dual J·FET RF Dif Amp to 800MHz 2.90
lM2901N Ouad Comparator +5V or 2 to 36VDC $1.20 2N6028 Programmable Unijunction Transistor .45
CA301BA 4·Transistor Array/Darlington .99 2N6449 JOOVolt N·Channel J·FET AmpfSw 2.00
CAJ 028A RF/IF Amplifier DC to 120M Hz 1.25 CP640 Broadband FET RF Amp 140dB
RC4SS8 Dual High Gain Ilp Amp mDIP 3/$1 Dyn Range $4.50
SPACER Ktt . 4 ea of 5 assorted size spacers $1.00 £304 N·Channel RF FET J.8dB NF @400MHz .50

MPSA12 NPN Darlington Transistor /l21\000 .75
. 15 VD l T Regulated Power Supply Kit-Easy assembly, TlS88 N·Channel FET 400MHz RF Amp .60

SmV regulation, lUOmA , fully protected.
RESISTD R Kit-1S0 pes %W, 20 most common values,Includes all components and hardware,

no PCB or case-Add $1 .S0 for shipping $13.9S individually packaged , S to 20 pcs each . $4.9S

PC BOARD Mounting Kit-8 ea spacer, screw, nut
and washer-32 pes total . $1.00

SEND FDR ADVA'S NEW 1979 CATALDG
NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC .·SEND 25¢ STAMP.
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PARTS BOARDS A greal way to buy
parts on a budoet. We guarantee yotJ"
money's worth. ONLY ' 1.00 H.

ROTRON WHISPER FAN ,WR2Hl
3 Blade 4" Diameter 75CFM 115VAC.
NET $1 1.00 YOUR PRICE '9.95 Walt
noN, these are not pull-outs or something
like that, these are newl

CLAIREX PHOTOCELLS
Thsse have a real USEFUL range to them.
Ally prOfect Involving control from amblant
light levels will utilize this photo cell. llght
res/staree 1K. Fast response. .156 Diam
eter. $.16 M ch or 2/$1.00.

NOVUS CALCULATOR 'B24R
Rechargeabla NI-CBd calculator 'MTH
MEMORY, EX,OS AND % KEY. $4.95 M.
(owners manual and charger are not
Included)

PLASTIC PARTS BOX A nice little
hll"l(leG-top box for storing all yr» small
parts. O.d. 6~ " by 3~" by 2" . $.16 ...
10/$6.00.

REPEAT OF A SELL-OUT A com
plete 12 hour digital clock. Someare mar)<
ufactll'"e line rejects, some are returns,
and some are Just scratched. Features:
hours, minutes, alarm. snooze alarm.
Parts value alone would equal $20.00, you
pay orty $8.00 ••.

HOT DEALS
75493N (Quad sag. driver) •••••••... .55
SN1426N 25
loootJI25VOCP-C 25
2000tJI 25VOCAXIAL. 50
16 gs. UNE CORD 6' 25
2N2222A••••••••••.•...• . . . . .4 /1.00
2N3054 75
2N3055 (TQ-3) 99
MEMOREX 1" VIDEO TAPE w HOUR

(with case) •••.. .. . . . . . . . . ... . 4.95
SIEMENSMAGNETlC SENSOR 1.99
43143 GOLD EOGECONN..156 4.95
PI B MIN. 12VDC RB.AY D.P.O.T 1.99

FREE BY POPULAR DEMAND
Wl\tl min. purchase 01 $SO.OO, you will
receive free, a 5 function National
Semiconductor L.C.D. mens watch. WIth
min. purchase 01 $100.00 you will receive
wee. our t.c.u, cer clock. (watch and
c lock advertlsed In Dec. issue 0173 Mag.)

For MaBter ChargeJVi88
Orders U.e Our

TOLL FREE HOT LINE:
1-800.426-0634

for area. outBide Wa.hington
(incl. Ala.ka & Hawaii)

D.E.M.'. WELCOME "2&.........1-

4/$1.00
4 / 1.19
4/ 1.49
4/ 1.49

5/$1 .19
4/ 1.49
4 / 1.59
4/ 1.59

10/$ .30
10 / .50
10/ .59
10/ .69
10 / 1.59
10/ 2.69
10 / 2 .96

10/ 4.29
10 / .98
10/ .69
10/ .75

100 pes $2.40

100 pes $2.40

100 pes $2.40

100 pes $2.40

100 pes $2.40
$14.95 ea

• :;:::; ====-

SOLID DIPPED TANTALUM CA-
PACITORS 1·99 100PWS

.1 X35VOLT .23 .19

.15 35 .23 .19

.22 35 .23 .19

.33 35 .23 .19

.47 35 .23 .19

.66 35 .23 .19
' .0 35 .25 .20
1.5 35 .29 .23
2.2 35 .31 .25
3.3 35 .36 .29
".7 35 .36 .30
6.8 35 .50 .40

10.0 35 .60 .48
15.0 35 .79 .63
22.0 35 1.39 1.12
33.0 35 2.06 1.66
47.0 35 2.65 2.12

VALUESAND QUANT. MAY BE
ASSOflTED TO ATTAl N QUANT. PRlaNG

NYLON TIE WRAPS
3" 65000
4" 65002
5.3" 65003
6.9" 65004

10.6" 65005
13.0" 65006
14.4" 65055
SCflEW MOUNT
13.6" 65054

7.4" 65052
5.8" 65051
4.4" 65050

PAIC<
151$1.00
15/$1 .00
12/$1.00
12/$1 .00
101$1.00
10/$1.00

6/$1 .00
5/$1 .00
51$1.00
5/$1.25
4/ $1.25
4/ $1 .25
4/$1.49
4/$1.49
3/$1.49
2/$ .99

20/$1 .00

WATTS
1A..
1A........
3A
3A
3A
3A
3A
3A
3A
3A
3A

10M

GALLIUM PHOSPHIDE L.E.O. 's
Provide greater light out·put , brighter
colors , greater uniformity and less current
drain than regular LE.D.'s
.110 DIAMETER
PIN 724H Red Diffused

724G Green Diffused
724Y Yellow Diffused
7240 Orarge Diffused

.220 DIAMETER
71 4H Red Diffused
714G Green Diffused
714Y Yellow Diffused
7140 OrallQll Diffused

.220 DIAMETER (low dome)
704R Red Diffused 41$1.59
704G Green Diffused 41 1.65
704Y YellOW Dlffused 4/ 1.84
7040 orange Diffused 4/ 1.84
101Flog Dual (Red and Green)

$2.85 2 /5.00
MOUNTING HARDWARE
.220 Dlameter 117aMH 12/ 1.44

" WATT 5%OEPOSITEO CARBON FILM RESISTOR ASSORTMENTS
ASST.A 10ea1 OHM 1.5OHM 2 OHM 2.7 OHM 3 OHM 3.6 OHM

" .7OHM 5.6 OHM 6.6 OHM 6.2OHM 100 pes $2.40
ASST.B 10ea 100HM 120HM 15 OHM 18 OHM 22 OHM 11 OHM

330HM 390HM 47 OHM 56 OHM 100 pes $2.40
ASST.C 10ea680HM 82 OHM 100 OHM 120 OHM 1500HM

160 0HM 2200HM 270 OHM 330 OHM 3900HM 100 pes $2.40
ASST.D 10 ea 470 OHM 560 OHM 680 OHM 820 OHM lK 1.2K

1.5K 1.8K 2.2K 2.7K
ASST. E 10ea3.3K 3.9K 4.7K 5.6K 6.6K 6.2K 10K 12K

15K 16K
ASST. F 10 ee 22K 11K 33K 39K 47K 56K 68K 62K 100K

120K
ASST.G 10eal50K 160K 220K 270K 330K 390K "70K

560K 680K 620K
ASST. H 10 ea 1M 1.2M 1.5M 106M 2.2M 2.7M 3.3M 3.9M

4.7M 5.6M
ASST. A-H INCLUDESALL RESISTOR ASSOR'T'MENTS (800 pes)

~

TRANSFORMER PrI. 110VACSec.
11.2and5VCT @ .lamp. $.tSH.

Electronic
Sales ~",

=::::::::!A~';.~.'.~" ~ llilitetllJPotlllt;tg ~"'_~.".:.:" = =
Corp. Hdql•., 2300ht Ave-Sealtl. , Wnh. 98121

DIODE SALE lN414B
100/ $1.95 TAPEIREEL
1000/$14.95

CLOCK DISPLAY
National Semi. 6 DIg~ Multiplexed DiS'
play; .33" Olaracters (Common cath
ode). A REAL BUY AT JUST $1.00.

EOGE METER r oo-o-t oc ua 112" by
11 /16" . Compare with other meters
cootlng $6.00. Only $2.00 ... 'Mf"I pay=.1

DIODES
TYPE VOLTS
lN4001 50
l N4002 100
1N4OO3 200
lN4004 400
1"'005 600

1"""" 600
lN4007 1000
1"""" 50
lN5401 100
lN5402 200
lN5403 300
lN5404 400
lN5405 500
lN5400 600
1N5407 600
lN5406 1000
lN4148 75

LINE PRINTER HAMMER DRIVER
BOARD Each board con1alns approx.
130 each , MJ8lOll (Silicon Darllr1glon
NPN hfe 750, 1.5A) . About $130.00
worth, over 100 1N4001 dlodea, plus
support chips. Ths whole pac l<age 19 yours
for only n U5.
HURRY, WE DON'T EXPECT THESE TO
LAST VERY lONGl

MINIATURE O.P.O.T. [PUSH BUT
TONI momentary. rated 6AI 125 VAC.
microswitch part 116N2021 . Only $1.54.

I
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DEFECTIVE CALCULATORS
Well, aome are and some are not. We
ClIn't afford the time 10 test them. $2.50
N. Batteries not Included. 2/$A.00.

EDGE CARD CONNECTOR
Onch Jones 10120 Pins. .156 Spacing

PC Mount. •85 Bumdy 22/44 Pins, .156 1_"-W;iT'",..",,",,,,uCi'CiDDii':'¥.H"1i>~~~'\io,.,",,~~~1.jspeclng PC Mount, $1.40 MCh. r

INSTRUMENT CLOCK CASE KIT
A I'lIlIII jewel for \f109e small projects.
Hinged top door allows you to hide yoor
control area. 0 .0. " '12" x 4" x 1 ~ ".

' 1.t h.ch.

OB-25 FEMALE CONNECTOR
A unique aS9llmbly originally adapting the
RS232 Type Coonector tollat cable. $1.50
MCh or 21$2.50.

MOTOROLA 4 MHZ XTAL OSCIL
LATOR 14 Pin dip pkg., 5 VDC In, 4
MHz out. TTL compatible. '5.95 " ,

NATIONAL SEMICONDUCTOR · 6
OIGIT CLOCK MODULE A 12-hr.
clock ftlatll'"lng alarm and Sf1lXIZe alerm
fu1c11on. Comes complete with every-
thlng. All you add Is a powIIr cord and L-----=:::.=:::==-::.~~~~~~~~=====:_l
switches. Each module utilizes eecreet r
components and is ready fa you to ffiOlInt
in yourenclosure. Display is 6 each seven
segmants, .33 Inches high, cloclchlp 18
MM5375. can easlly bs mounted In either
aI 011 netrunent c lock cue kits. $14.95.

CALCULATOR GUTS
8o:perlmenler's delight. Each keyboBrd
Includes a monolithic ClIlculator chip al'ld
display. rteee are rejects. It might be
aomethlng simple to repelr or It could be
very nasty. At this price, wOO cares! 9
volt. '1 .50 N . 3113.00 .

INSTRUMENT/CLOCK CASE KIT
PlIrfecl for your opto projects. Solid
alumlnum construction with real walnut
9ides. 0 .0. 5-3 /6" by 5-316" by 2".
18.95 ...

V" RHdltr Servlce-sltfl p#lge 119
171



DX _
from fJagt! 10

Walch 7007 and 21035 kHz from
2330l.

601FG returned 10 Italy from
Somalia on April 2 wllh far
fewe r contacts than were
hoped for. The political situa
tion is still not settled enough
for good DXing. He would neve
liked to have spent more time
operating, but conditions just
were not favorable.

W2TDQ runs a twice weekly
sked with SV9JI on Crete .
Watch 14288 kHz on Tuesdays
and Fridays from 2100Z.

JA1JT/JDl left Ogasawara
and set up shop on Marcus
Island. He plans to stay
through August when he will
return to Ogasawara. aSL 10
JH7BRG.

N4WX kept the faith and
finally came up with a ZD9BM
OSL lor a 1970 contact.

Jacky F68BJ advises that he
still has logs lor his previous
activity from SI. Brandon
VQ8CFB. Chagos VQ9SM, and
Agalega 3B6CF, and can sup
ply cst,s on request.

Before his unllmely death
last year, lE7JX provided many
stations with a new one on 160
meters. Steve Reichlyn AA4V
has obtained those logs and
QSL requests should be
directed to Steve at Box 9096,
Columbia SC 29290.

OZBAE was active from Mac
quarie Island signing VK0JC
just at the end of 1978. QSLs
can be directed to Ol6MI but
don't expect any return until
Ol8AE makes It back to Den
mark later this year.

In lieu of other routes, T2 sta
tions can generally be QSLed
via Weather Station, Funafuti,
Tuvalu, Central Pacific.

For any of you adventure
some types looking around for
somewhere new to vacation,
W9KNI reports the following
areas have been silent since at
least January " 1975: BY,
CE0X, VK0H, VU2L, xz, YA, ZA,
3C0, 3X, and 70. There have
been rumors of 3X, YA, and 70,
but these have not been au
thenticated. Take your pick.
Anyone is guaranteed to draw
a crowd.

P29JS checked into the
possibility of obtaining An
daman operating permission
while on a short trip to India. It
seems licensing requirements
have been relaxed somewhat,
but he is still waiting for o ffic ial
word.

Ex·EP2VH, Vern Hardy, is
back in Florida, but his logs
covering two and a half years of
activity in Iran, were con
fiscated. Vern is not sure if he
will ever get them back.

172

The OXCC workload at the
ARRL has increased tremen
dously with the large jump in
the number of licensed arne
teurs in the last couple of
years. The result will probably
be, among other things ,
limiting submissions of new
countries to only twice a year.

HCSEE passes along word
that HCSRG was killed in a
plane crash April 30th while
searching for another downed
aircraft.

CR9AJ is returning to Por
tugal where he will be signing
CT1AOP. Torres has provided
most of the CR9 activity the
past couple of years and will be
missed. His new address is PO
Box 2676, Lisbon. 1100, Per
tugal.

S2BTF still shows regularly
on the weekends on 14225 kHz
after 1200Z.

Although the original intent
was for DL8De to handle the
OSL chores for TY9ER, plans
were changed and cards
should be routed through
W2TK. This decision was made
so that some of the more ob
noxious entries could be edited
from the log. If your card came
back marked " no t in log, "
maybe a little self-examination
of your OX operating habits is
in order.

A51 PN has been showing
most Tuesday/Wednesday/·
Friday mornings after 1145l on
a 14265/14195 kHz sp lit fre·
quency operation. Listen on the
long path and OSL direct.

KX6 PP has been showing
around 0830l on 14252 kHz.
OSL to 1406 34th Street West,
Birmingham AL 35218, with the
usual SASE.

l07HH needs Maine, Ver
mont, and Wyoming to complete
his WAS. Look for him on 21291
kHz from 21ooZ. OSL to W4FRU.

lS2MI has been showing
around 14240 most weekdays
at O63Ol in a list-type opera
tion. Look for WA2JUO making
the list. QSL to WA2IlN , 225
Route 17, Upper Saddle Brook
NJ 07458.

Ex·EP2IA has returned to
England where he now signs
G3SXW. Roger has shipped his
EP logs and a stack of blank
cards to W4YE for processing.
Any OSL requests should be
directed there.

Someone at the FCC
monitoring station in An
chorage apparently got hold of
an outdated list of banned
countries and issued pink slips
to several rather startled nxers
for contacts with HS stations in
Thailand. The notices stated
that contact with amateur eta
uone in Thailand was forbidden
and gave the offenders ten

days to reply. A quick check
with local FCC offices and the
AARL showed no change in HS
status, much to the relief of the
"guilty" parties. We wonder if
the OXCC Desk would accept
those pink slips in lieu of a OSL
for HS credit.

Although the recent YV0AA
activity should have slowed the
Aves Island demand for awhile,
it appears that there is a perma
nent population of scientific
types on Aves and not one, but
two, permanent amateur sta
tions. 11 seems that YV5HAM
and YV5HOE are both located
on Aves Island and are used for
handling traffic back to Vene
zuela. They do not sign with the
standard YV'I prefix because
they do not want to attract the
unwanted attention of the OX
types. If you habla esoencr, you
might listen for them daily
below 14200 kHz.

With rumors abounding that
a Swedish group had permis
sion to operate in Albania, the
sudden appearance of a station
signing lA5T and giving
SM2DMU as his QSL manager,
gave many the hope that finally
here was a true-blue Tiranian.
Unfortunately, it turned out to
be Tirana Slim. Someday...

UK1PAA has been showing
from Franz Joseph Land on a
very limited operating sched
ule. The station is crystal.
controlled on 14030 kHz and
the time to listen is around
1400l . Some reports also have
him on fifteen meters around
the same time on 21015. He
seldom stays around for long,
but he will apparently be there
for some time.

Jacky F6BBJ, one of the
operators on the Clipperton
Island effort as well as several
other expeditions, is planning a
3B6 St. Brandon operation in
September. Jacky Is a top
operator and always manages
to run up a large QSO total
wherever he goes.

The KP4AM/D logs for the

Contests
f rom page 14'

scoring , but based on stations
and messages copied.

ENTRIES:
Logs must be received by Oc

tober 10 and must contain:
band, date, time In GMT, call
sign, exchanges, points, and
multipliers. Use a separate
sheet for each band and en
close a summary sheet show
ing the scoring, classification,
callsign, name. and address,
and In the case of multi-opera
tor eteuons. the names and
ceusians of all operators in
valved. Send logs to: SARTG,

Oesecheo operation arrived at
the Northern California OX
Foundation for aSL processing
in late May. Although there
were some 20,000 entries in the
logs, all cards were in the mails
before the end of June. If you
neven't received yours as yet , il
might be time to try again. The
ARRL OXCC Desk announced
they would begin accepting De
secheo OSLs September tat. ..
only for contacts made March 1,
1979, or later. That should c lear
up any questions concern ing
the earlier mOXID operation.

That TH8JM operation from
the Central African Empire in
May was apparently sans ot
ficial permission, so there is
some question co ncern ing
ARRL acceptance.

In response to our OX riddle
in which three DXec cou ntries
share the same prefix but are
located within d ifferent con
t inental boundaries, Charles
Martin AB41 and John Reasoner
WA4QMQ came up with VK0
Heard , VK0-MacQuarie, and
VK.-Australian Antarcti c .
Nice going, guys, but these are
not the ones I had in mind. See
what else you can come up
with.

To improve our coverage of
specific areas of OX interes t,
we are looking for a lew
reporters who would have time
to send in a page or two each
month covering happenings on
their favorite band/mode of OX·
ing. We need more information
on OSCAR, SSTV, CW, Novice
bands, 160 meters, VHF/UHF.
channelized to-meter AM, etc.

If you specialize in any of
these areas and would like to
have a monthly byline here in
this column, write and let me
know what your specialty is
and we will try to assemble a
top staff of super reporters.

That' s all this month. Work a
new one.

Thanks as always to the
West Coast DX BUf/etin, UOXA
Bulletin, and Worldradio News.

Contest & Award Manager, C. J.
Jensen OZ2CJ, Meisnersgade
5, 8900 Randers, Denmark.

HELL DXPEDITION
W8TOE, the Adrian Amateur

Radio Club, will give you a
chance to work Hell, Michigan.
between 16QO GMT August 25
and 1600 GMT August 26. The
operating frequencies will be:
CW-3710, 3565, 7110, 14065,
21110,21065; SSB-39OO, 7235,
14285, 21360, 28625. A colorful
QSL certificate can be obtained
by accompanying your QSL
with a legal-size SASE and mail
ing it to: W8TOE. PO Box 111,
Adrian MI49221 .
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• NOVICE STUDY GUIDE- SG7357-Here is a completely new study
guide and reference book for the potential ham. This is not a ques

-.... tion/answer memorization course, Electronic and radio fundamentals are
presented and expla ined in an easy-to-understand fash ion, preparing the
beg inner for the Novice exam. Inc ludes the lates t FCC amateur regu la
tions, as well as application forms. Easily the besl path in to the exciting
world 01ham radio! S4.95.·

• GENERAL CLASS STUDY GUIOE- SG7358- A complete theory course
lor the prospective General or Technician. This reference explai ns tran
sist or , ampl ifier, and general rad io theory, while preparing the Novice for
the " big" t icket. After getting your t icket, you'l l use th is gu ide aga in and
again as an electronic reference source, Not a questionlanswer gu ide that
becomes dated when the FCC updates the amateur exams, $5.95. ·

eADVANCED CLASS STUDY GUIDE-SG1081 -Ready to upgrade your license? To prevent retak ing the FCC theory exam, you
need the 73 Advanced theory guide, SSB, antenna theory, transmitters, and electronics measuring techniques are covered in
detail In this easy-to-follow study guide. Special modes and techniques, such as Rny, are also treated, An engineering degree is
not necessary to master Advanced theory-try this book before visiting the examiner's otttce! $5,95,0

e EXTRA CLASS LICENSE STUDY GUIDE- SG1080- Before going for your 1 x 2 call, it pays to be a master of the Extra c lass
elec tronic theory . Th is study Qulde is the log ical extension o f the 73 theory course. All the theory necessary to pass the exam is
presented . Antennas, transmiss ion li nes, swr are discussed, as well as noise, propagat ion, and specialized communication
techn iques. This book is nol a c lassroom lecture or memorization gu ide, but rather a logica l presentation o f the material that must
be understood before attempt ing the Extra exam. Save yourself a return trip 10 the FCC and try the 73 method l irst ! $5.95,0

<u:•• - -.
- NOVICE THEORY TAPES- CT7300- Startl lng Learning Breakthrough. You'l l be astounded at how
real ly si mple the theory is when you hear it expla ined on these tapes .Three tapes 01 theory and one ol
ques t ions and answers from the latest Novice exams g ive you the edge you need to breeze through
you r exam. 73 is interested in help ing get more amateurs, so we're giving you the complete set o f our
tapes lor the incred ibly low pr ice 01 ON LY $15.95.·
scrennsts ha ve proven t hat you learn faster by listening than by read ing because you can p laya
cassette tape over and over in your spare lime-even wh ile you're driving ! You get more and more info
each time you hear It.
You can't progress without solid fundamentals. These four hour-long tapes give you all the basics
you'll need to pass the Novice exam easily. You'll have an understandin~ of the basics which wi ll be
Invaluable to you for the rest of your life! Can you afford 10 take you r NOVice exam without ttrst Hsten
Ing to these tapes? Set of 4- $1 5.95.·

•• ••

73 CODE SYSTEM TAPES

SSTV
_SLOW SCAN TELEVISION

TAPE- CT7350- Prlze-wlnn lng
programs from Ihe 73 SSTV
contest. Excellent for Demo !
$5.95.•

~<C""'''~ < .. •.. -~
L - . \
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code, senl al l he otficial FCC Itanda.d (no
other t&ll8 wa've heard usea lhese lIta...
dards, so many people lIunk Iha code
when they a.a suddenly-ul'lder praasu.e
- laced Wll h cN••cteee senl 81 13 wpm
and spaced 'or 5 wpm" Th ia lapa Is no!
memorizabla, unlike the l.ny 5 wpm tape,
since l he code groups are enl lla!y random
characl ers senl In groups 0 ' !Ivt'1 .

"COURAGEOUS"
2D + WP" - CT7320- Coda ta what g.eta
you whan you go 101' 1M b l ra class Il
oanSfl. Ilia so emba.rr. ".ing to pan ic out
iUSI because you dldn 'l prepare yourselt
with I his tape. Though thla is only one
word l aster, the code groups are so dllfj·
cuil ltlal you'll almost l all as leep copying
the FCC stull by comparison, Users report
that they can'l bel ieve how easy 20 per
rBil ll y Is with this tan teanc one hour tape,

"OUTRAGEOUS"
25 + WP" - CT732!>- Thia ia the l ape ''''
thai .....11 Ijroup 01 o_achieving hams
whO -...ouldn I be cceteetto "mply satlafy
the coda reQuiremenla oliM u l Ta Claas
licen.., Ifs the l oug""1 lape we 've go!
and wa keep a pe<manenllileoll>ams who
l>avemastered il . Lei uS know Whe<1 you· r.
up to speed and we'll inscribe YOU' name
in r.l"s CW ""Hall 01 Fame,""BACK BREAKER"

13 + WP M - CT131 3 - C ode grou p s
again , at a brisk 13 per so you w ill be at
ease when you sit down In Iront 01 the
steely-eyed governm ent Inspectol and he
starts sending you plain language al only
13 pe, . You need th is eWlla margIn to over
come tha panic whiCh is universal in the
test sltuatlona, WIlen you've apent your
money and lime 10 lake 1M teet. you'll
Ihank Mavens you had Ihis ba.ck-braaking
tapa.

"THE CANADIAN"
10+ WP" - CT1310-13 hasn'llorgotte<1
It.e canadIan hams-our 10 WPM tape
prepares you to b<e<'!le I hrough YOU' COU'"
1'Y'a licensing e_ams. u se the 01..... code
groups, the lape is nol memorll.ble and.
once mastered, provlde$ a margin 01 sa le
Iy in the aclual te_t sl tuallon.

"GENESIS"
5 WPII-C I /»5- This is the beginning
tape 101' people who do 001 know the code
at all. IIlakas them tl>rough the 261e1 t8la,
10 numbers and necessary puncluaUon,
complete wilh practica every slep oflhe
way using t ha nawast bUlllaaching tach·
niQues. " is almo,t m"aculous! In one
hour many peopla- includ lng kids 01 ten
- are able to master the code. The eaae 01
learning gives con lldence to beginner'
who mighl o therwise drop out.

Any Four T.p.. For .15.951
M.SS E8chl-

"THE STICKLER",+ WP"- CT7306- This is l he praclice
l ape lor 1M Novice and Technician II·
censes. It ia _ UP01 ooe solid hour 01

-.

".
r'~f 1). 00<~'f"))

Use the order card in the back of this magazine or itemize your order on a sepa rate piece of paper and mall to:
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card informat ion.

•Add $1.00 handling charge. Note: Prices subjectto change on books not publ ished by 73 MagaZine.
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• BEHIND THE DIAl - B K7307- By Bob Grove. Get more fun out
of shortwave listening with this interest ing guide to receivers.
antennas, frequencies and interference. $4.95. '
• THE CHALLENGE OF 160-BK7309- i s the newest book in the
73 technical Hbrary, dedicated to 160 meier operating . 51 Dunn pro
vides all necessary information 10 gel started on this unique band.
The au-Important antenna and ground systems are described in
detail. The int roduc tion contains in teresting photos 01 Slew
Perry's (t he King of 160) shack . This refe rence is a mus t for new
and experienced " Top Band" operators . Price: $4.95.'
e lC Op·AMP COOKBOOK-BK1028 - by W al ler G , Jung. Covers
not only the basic theory of the Ie op amp in great detail, but also
includes over 250 practical circuit applications, l iberal ly iI
'ustrateo . 592 pages, 5 1/2 x 8 112, softbound . $12.95. -
e THE POWER SUPPLY HANDBOOK- BK7305-Need a powe r supply tor a gadget you're bu ilding? In the POWER SUPPLY HAND·
BOOK t here are dozens ready-to-build, plus detailed steps for designing your own. There are c ircuits and parts lists lor all kinds of
supplies, ranging from simple DC types to highly stable regulated versions. If you need a circuit to convert a DC voltage to a higher or
lower voltage,turn DC intoAC, or AC to DC-then this is the book you need. W ith more than 400 pages, you should be able to find just
the c ircuit you need. Without a doubt one of the best power supply source books ava ilable, compiled by the editors of 73. $7.95. 

elNTRODUCTION TO RTTY- BK7380- A beginner's guide to
radioteletype including teletypewriter fundamentals , signals.
distortion and Rny art. You can be a RTTY artist! A 73 ououce
tion. $2.00.-
eTHE NEW RTTY HANDBOO K- BK7347- is a new edition and
the only up-to-date Rny book avail able. The sta te of the art has
been changing radical ly and has made all previous RTTY books ob·
sorete. tt has th e latest ci rc ui ts, great for th e newcomer and expert
alike. $5.95.·
e PROPAGATION WIZARD'S HANDBOOK- BK7302- by J . H.
Nelson. When suns pots r idd led the wor ldw ide communications
networks of the 1940's, Joh n Henry Nelson looked to the planets
lor an answer. The resu lt wa s a theory o f propagat ion forecast ing
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 teacnrnc the art of propagation forecasting. $6.95.'

".--•---
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e SSB . • • THE MISUNDERSTOOD MOOE- BK7351- by James B.
Wilson. Single Sideband Transmission . . . thousands 01 us use it
every day, yet it rema ins one of the least understood facets of
amateur radio . J . B. Wilson presents several methods of sideband
generation, amply il lustrated with charts and schematics, which
will enable the ambitious reader to const ruct his o wn sideband
generator. A must for the technically-serious ham . $5.50.-
e SSTV HAN DBOOK- BK7354(hardcover), BK7355(so ltcover)
Th is excellent book tells all about it , f rom its history and basics to
the present state-ot.ttte-art techniques. Contai ns chapters on ci r
cuits, moni tors. cameras, color SSTV, test equipment and much
more. Hardbound $7.00, softbound $5.00.·
_WEAT HER SATELLITE HAN DBOOK - BK7370 - Simp le equip
ment and methods lor gett ing good pictures from the weather
satell ite. Antennas, receivers , monitor s , facsimile you can bu ild,
tracking , aut omat ic control (you don't even have to be home). Dr.
Taggart WB8DOT.S4.95,·
e 73 DIPOLE AND LONG-WI RE ANTENNAS - BK1016 - by Edward M. Noll W3FOJ. This is t he fi rs t collection of virtually every type of
wire antenna used by amateurs. Includes dimensions, configurations, and detailed construction data for 73 different antenna types.
Appendices describe the const ruction of noise bridges, line tuners, and data on measuring resonant frequency, velocity factor. and
swr. $5.50. ·

~.....-- ....-

•
eTHE GIANT BOOK OF AMATEUR RADIO ANTENNAS- BK7304
- W ith the GIANT Book of Amateur Rad io Antennas by your si de,
antennas will become the least o f your worries. Over 450 pages of
des ign ideas, theory and reference data make this book live up to
its ti tle. The 7 chapters cover everything from basi c antenna t heory
through designs for DIY accessories, as well as dozens of antenna
des ig ns. Wheth er plannin g to build or buy, des ign or admi re, test
or enjoy a ham antenna-this is the book for you. From t he editors
o f 73; publ ished by Tab Books. $12.95 Hardback .·
e73 VERTICAL. BEAM AND TRIANGLE ANTENNAS- BK1069 
by Edward M. No ll W 3FOJ. Describes 73 different antennas for
amateurs . Each design is the result 01 the author's o wn ex 
periments covering the construction of noise bridges and antenna
line tuners, as well as methods for measuring resonant frequency,
velocity factor, and stanomc-wave reuos. 160 pages . $5.50.'
_VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Anten
na Handbook details the theory, design and construct ion 01 hun
dreds of cuterent VHF and UH F antennas . . . A practica l book
written for tne average amateur who takes joy in bu ilding, not full
of complex formulas lo r the design eng ineer . Packed with
fabulous antenna projects you can build . $4.95.'

Use the order card in the ba ck 01 this magazine or itemize your order on a separate piece 01 paper and mail to:
73 Radio Bookshop e Peterborough N H 03458, Be sure to include check or detailed credit card information ,

"Add $1 ,00 handling charge , Note: Prices subject 10 change on books not published by 73 Magazine

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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===== TEST EQUIPMENT= = =::::::;.
.RF AN D DIG I T AL TEST EQUIPMENT Y O U CAN
BUILD- BK1044- Af burst, tu nc tion, square wave generators.
variable leng th pulse generators- 100 kHz marker, i-f and rf sweep
generators. audio esc. aflrl signal injector, 146 MHz synthesi zer ,
digital readouts for counters, several count ers, cresceter.
microwave meter, etc. 252 pag es. $5.95. ·

_VOL. I COMPONENT TESTERS- l B7359- ... how 10 build
transistor lesters (8), diode testers (3), Ie testers (3), vol tmeters
and VTVMs (9), ohmmeters (8 different kinds), inductance (3),
capacity (9), Q measurem ent, crysta l c heck i n~ (6), temperature (2),
aural meters fo r the blind (3) and all sorts of misce llaneous data on
meters ... using them, making t hem more versati le, mak ing st an 
dards. Invaluable book. $4.95. '
_VOL II AUDIO FREQUENCY TESTERS-LB7360 - . . . jam
packed with all k inds of audio frequency tes t equipmen t. II you're
into SSB, RTTY, SSTV, etc ., t his book Is a must for you ... a good
book for hi-fi ad d ict s and experimenters, too! $4.95. 0

_VOL. III RA DIO FREQUENCY TESTERS- LB7361 -Radio frequency waves, t he common denominator of Amat eur Rad io.
Such items as SWR, antenna impedance, l ine impedance, rf output and f ield strength; detailed inst ructions on testing these
items Includes sections on signal generators, crystal cal ibra tors , grid d ip oscillators, noise generators , dummy loads and
much more. $4.95. "

_ VOl. IV IC TEST EOUIPMENT-LB7362- Become a troubleshooting wizard! In this fourth volume of the 73 TEST EQUIp·
MENT LIBRARY are 42 home construction projects for bUilding test equipment to work with your ham stancn and in servicing
digital equipment. Plus a cumulative index for all four vo lumes of the 73 TEST EQUIPMENT lI BRARV. $4.95. '

==d IE WELL-EQUipPEd JiAM sJiAck = =
_ 73 MAGAZINE BINDERS-Preserve and _ HOW TO BUILD A MICROCOMPUTER-
protect your collection for your lifetime! AND REALLY UNDERSTAND IT-BK7325
There's no excuse for lost issues when you -by Sam Creason. The elect ronics hobby·
have these handsome red binders with ist who wants to bu ild his own mtcroccm-
gold lettering. Order l-BN1001-for puter system now has a practical "How-

To" gu idebook. Sam Creason's book is a
$6.50 ' ; 2 or more- BN1002- for $6.00 combination techn ica l manua l and pro.
eacn ." (specify 1978 or 1979 binders) gramming gu ide that takes the hobbyist
_ CSL CARDS- 73 t urns out a fanta stic eteo-bv-stec through the design, construe-

series of QSL cards at about half t he cost trcn, test ing and debugging o f a complete
of having them done elsewhere because microcomputer system. $9.95.'
they are run as a till-In between printing _ 1979 WORLD RE PEATER ATLAS -
books and other items in the 73 Pr int Shop. BK7346-With a new easy-to-use format ,
250 Style W-QW0250-for $8.95 "; 500
Style W-QWOSOO- for $13.95 ' ; 250 Style the 1979 World Repeater Atlas is the larg-
X-QX0250-for $8.95 0 ; 500 Style X- est ever published by 73. More than 230
QXOSOO-for $13.95' ; 250 Sty le V-QY0250 pages of repea ters , li sted by both location
-for $8.95 ' ; 500 Sty le V-QV0500- for and frequency. toget her wit h ove r 50 toea-
$1395 " tion maps-make this the best repeater

. . atlas ever ! Nearly 2000 separate repeater
locat ions are shown on the maps, with
greater accuracy than ever before. $4.95.'

_ BACK ISSUES- Complete your collec-
tion : many are prime coll ec tables now.
classics in the field! A full col lection is an
invaluable compendium of radio and erec-

Sty le Y tron ics knowledge!

Single back issue-STOOOO
$3.00 ' ;
25 our choice-ST2500-$12.00 ' ;
25 your choice-ST2501-$25.00 ";
5 your choice -STOSOO-$8.SO·;
10 your choice-ST1000-$14.00. 0

_ OWNER REPAI R OF AMATEUR RADI O EQUIPMENT- BK7310-Frank Glass sha res over 40 yea rs of operating , servicing,
and design experience in this book . The re are several books and numerous ar ticles ava ilable on the subject of repairs to ele c
tron ic equipment. The information within these books ranges from the elementary to the highly technical written for the top
engineers in the f ield. But this book stands out from the rest in that it is wri tten in narrative style aimed at conveyi ng the con 
cept o f e lectronic servicing . A written discussion of how components work and how they are combined to provide communica
t ion equipment is used to help the reader understand the concepts requued to service station equipment . $7.95. '
_ A GUID E TO HAM RADIO- BK7321- by Larry Kahaner WB2NEL. wnars Amateur Radio all about? You can learn the basics

of this fascinating hobby wit h this excellent beg inner's guide. II answers the most traquentty asked Questions in an easy-going
manner, and it shows the best way to go abou t gelli ng an FCC l icense. A Guide to Ham Radio is an idea l Int roduction to a hobby
enjoyed by people around t he world . $4.95. '
_ LIBRARY SHELF BOXES-These sturdy white, corrugated, dirt-resistant boxes each hold a full year of 730r Kilobaud Micro

computing. With your order, request self·sticking labels for any of the following: 73, Kilobaud Microcomputing. CO. OST, Ham
Radio, Persona /Computing, Radio EfectroniCS,lnterface Age. and Byte. Order 1-BX1000-for $2.00 ' ; order 2-7-BX2002-for
$1 .50 each"; order 8 or more-BX1002-for $1 .25 each ' .

Use the order card in the back 01 this magazine or itemize your order on a separate piece of paper and m ail to:
73 Radio aooksnoo _ Peterborough NH 03458. Be sure to inc lude check or detailed credi t card information.

' Add $1.00 hand ling charge. Note: Prices subjec l to change on books not published by 73 Magazine,

FOR CUSTOMER SERVICE CALL [603] 924-7298



22,650
pages.

That's the size of the world's
most comprehensive guide to
the subject of ham radio:

%8 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.

---- - - -----------------------

o YES! Rush me 73's FREE Back Issue Catalogue!
Name
Address _

City State Zip

7t~l1m!lilagazine
v C::/ PETERBOROUGH NH 03458
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CENTRAL UNITED STATES TO:

ALL NEW 1979
REPEATER ATLAS

OF THE WORLD

The all new 1979 Repeater Atlas is now available as a
result o f the cooperation o f hundreds o f individuals,
repeater groups, and coordinators. This is the largest
alias available anywhere. It includes 234 pages, 50
locat ion maps, over 4,500 stations, and 9,000 entries,
in a new, easy-to-use formal indexed by location and
Ireccencv. Call Tol l Free (BOO) 258-5473; have your
credit card handy and order your 1979 Rep.ater Atln
(BK 7346) today. $4.95

7'gmagazine
Peterboro ugh NH 034 58

lei us know 8 weeks in advance so that yo u won't
miss a single issue of 73 Magazine.
Attach old label where indicated and print new ad
dress in space provlded. Also include yo ur mailing
label whenever yo u write concerning yo u r subsc rip
tion. II helps us sene yo u promptly. Write 10:

MOVING?

I I
I 0 Address ctunge only 0 Payment enclosed

o Extend subsaiption (1 extra BONUS issue ) I
I 0 Enter new subscription 0 Bill me later I
I 0 1 year 118.00 I

I If y ou have no label handy, prin t OLD address here. :

I ""' II ~ Name Call I

I~ Address I
I ~ City State Zip I
I -c I
I print NE W address here: ;

I ~ Name Call I
I (/,I Address I

~;~ .?.ta.:. z;p J

7'gmagazine
Subscript ion Department

P.O. Box 931
Farmingdale NY 11737

A =- Next higher frequency may also be useful
B _ Difficult circuit this period
F _ Fair
G _ Good
P _ Poor

SF _ Chance 01 sola r flares

august

'u o _0. '.u .., 00'o u .. _on

1 2 3 4
G G G G

S 6 7 8 9 10 11
G G G G G G ,
12 13 14 lS 16 17 18, ' IS' ' IS' 'IS' F/SF PIS' PIS'
19 20 21 22 23 24 2S, G G G , F/SF F/SF

26 27 28 29 30 31, , G G G G

177



~~ peterborough,n.h.03458

•

•

•

sa
03

"'

V15 Viroey.rdAmateu rRadio 123
W15 WaCQfll 126
W18 West..n Elecl.oniea 123,141
W2 Wilson Electronics...•.•..••.. 3
Wl0 Windjammer 118
X3 Xite. Corp 63
Yl Yaeau Elec tronics

Corp CUI,21,55
From 13 66,129,173-116

°Reader semce InqulrtH not tlonMtd.
Pie... conlael Mlwsrlls... dlfKlly.

Pelomar Engi,,-s. . . • . . . . . . . 11
P31 Pafllsonlc 22
P20 p.lrlilr.pI'lIcS l29
P41 P. C, Eleclronlc 146
P« Pickering CoOemast CO 16

Plain sman Mic.o System• . . . • 86
Poly P.ks 165
a uest Eleetronics 149
Radio Amateur Caltbook.
Inc 144

o Radio World 45
R8 Ram..y Electronics 156
R27 RF Pow... LaIn. lnc.••....... 122
R35 Rosa DistrlbuUng Corp.•.... . 111
Sl00 Scott Manulaeluling 109
S63 SemIcooduc1ors Su.p1us 181
S102 s.ncore 23
S33 S-F Amaleu.~io

S40rYlcft 141
S1 Space ElectronicS. . . • • • • • .. 128
581 Spectronlcs, Inc. . • • . . . . . . . 36,39
58 Spectrum COmmun. . • ..... 30,31
S10 SSTEtectroniCs t sa
S18 Standa rd Communlc.tlon' . • "6
S43 Surplu. Elect roniC' 166
S« Swan Elect ronlcs. ..•.....•.. 6.9
T6& Tectlnleal Cl inic 123
T52 Tt'I. Tow·. MI g.Co.• Inc 145

Ten-Tee 13
T34 Thoma. Communicatlofl• . . . . 68
T48 Tow... Elec tronics Corp, .... 111
118 tree ElectroniC•. Inc. • . . . . . . . 11
T3 Tults Radio Elec 128.151
Ul0 UOU Enterprise' 150
U9 Unadilla/Reyco Division 45
U8 United Products 171
US Universal Amateur

Radio. Inc 18
V5 VHF Engineer ing.••.......... 99
V24 Vibfople 15,'21

Enrnorn TecnnolOgical Oper. ·
l lofla. Inc 128
F"'I'oefCotporatlofl 143
Gltl"mantown Ama,eur
Supply .......•..•••..... .... 49
G.I.S.M.O. . . . . .. . . • . . . . . . . . . . 47
Godbout Electronlet.. . . ..•. 162
HAL Communications 21
Hal.Tronl 75
Ham-().Rama ·79 146
Ham Radio Cent'r. . . . • .... 18.29
Hamtronlce. NY.••....•• _23.1 57
Haml.onlet, PA 150
Henry Radio_•...•••••... CIl, 22
HFT. lnc 143
Hust l4f.•.••••..••••........ l25
!COM ...............•......• 19
Instant SOftwar'.•........ 87-89
Inleg.ated Ci.cu ll•. Unlld. _.. 1119
IRL...............••.. . . . .... 67
Jameco Electronles. . . •. •.. . 163
J. n Crystals 141
Kantronlcs , 86
K' nwood CIV.5
Key Electron ics, " 8
K, I!obf,ud .. • • • • • . . . . • • . . . . . . . 8J
R. ....11e Elect ronics Lab. ... 145
Long's Electron let...... l1O'115
Lunar Elect ronics.••••....••. 504
Maerotronicl, Inc 141
Madison Elec . Sup.•••.. 101.119
Magool. , Elect ron ic Lab.... 1.e
M, lbourne Flofjda H. mle. l. . 123
MFJ Ent erprises 24,25,11
MHZ Electronic• . . . . . • . . 15-t.155
Micro Control SPflcla ltles 144
Mlcrolog Corp, 133
MlcroManagemenl Systems. 1<48
OK U. ch ine & Tool. •••.... ... 81
OPtoelectron ics. Inc 23.150
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"46 ABC Communlell li(ln$. 95
11.1 ...dirond.ck RidIoSUppty ' 48
A24 Acto. Elect ron ic 110
A60 AEO Electron icS, ••••••.••.• 1«
" 92 AHf " ntenn••. . . . . . . . . . . . . . 128
AS1 Alli.nce Manufacturing CO. • • • 7
" 40 Am.leul Rad io Supply of

Nnhville. Inc 10!l
"-21 Am'l.u ,·Who leS8le Elec11 52,153
A58 Amarlca n Cry.,,!. '48
A26 Amidon Assocl' lel ' ''6

Am.. t. . ...•••••.......•.•..• 54
,1,62 Antenna Spec.'"'I• . . . . . . . . . . 86
A6 Apllon Labon'OI' i 150
• Anociillted R. dlO.••••... _•• le.-
A,93 AwanIIR& D 59.1 30
823 B.rIr...·WIIIi. m_ .••••••...• 45
854 BallY Electron ic• . . . . . . . . . . . 121
e.g J . S. 8e1tsCO.•••....• .•...• l48
8-42 Brodie Electron ics Co 11
Ba Bullet Eledronlea.....•.•••. 181
C88 C &. A flee. Entelprlaea 71
C3 Clegg 75.117
C21 COaklt. 86
Cloe Command ProdueUons. . • • • . 150
C58 Communlcatlofls

Cent... NE...•••....••.. 103.121
~ Communical lofls EIae. 143
C115 Communicallofls Elect ronICS

SPK~t tiel _ 147
C6 Communications Spec 111.17
C10S Communicallons & TV

Unltd 1..a
C143 COmelt·Dublili 23
De Peler W. Dahl Company 65
0 35 Daytapro Electronles. l nc 146
029 Dielectric Communlcalion• . . 145
020 Olgitat Resn reh Corp 158.159
023 Dcr.oetlOn 123
025 OSl In't,........,ts.....•....... 93

BK1 016
STOOOO
ST2500
ST0500
ST1000
ST2501
BK7307
BN1 001
BN1002
BK7309
CT7305
CT7306
CT7310
CT7313
CT7320
CT7325
CT7394
BK7321
BK7325

BK7304

BK1028
BK7380
CT7300
BK7310

BK7305

"ov' •
73 DIPOLE & LONG WIRE ANTENNAS $ 5.50
73 BACK ISSUE $ 3.00
73 BACK IS5UES-25 OUR CHOiCE $10.00
73 BACK ISSUES-5 YOUR CHOiCE••........ s 7.00
73 BACK ISSUES-10 YOUR CHOICE. .. . . • . . . $12.00
73 BACK ISSUES- 25 YOUR CHOICE. $20.00
BEHIND THE DIAL. $ 4.95
BINDER- 73-1 . .. . .... ..... ..... . .. . . ....• S 6.50
BINDER-73-2 AND UP S 6.00
CHALLENGE OF 160 $ 4.95
CODE TAPE- 5 WPM. ... . . . . . . . •... . . . . . . .. . $ 4.95
CODE TAPE- 6 + W PM $ 4.95
CODE TAPE-10 + W PM $ 4.95
CODE TAPE-13 + W PM $ 4.95
CODE TAPE-20 + WPM $ 4.95
CODE TAPE-25 + WPM $ 4.95
CODE TAPES(ANY FOUR ABOVE) $15.95
GUIDE TO HAM RADIO $ 4.95
HOW TO BUILD A MICROCOMPUTER & REALLY
UNDERSTAND IT $ 9 .95
GIANT BOOK OF AMATEUR RADIO
ANTENNAS . . ........•.•. ........... ....... $12.95
IC O P AMP COOKBOOK $12.95
INTRO TO RTTY...•....... .......• •...... . . . $ 2.00
NOVICE TH EORY TAPES. . . . . . . .. .. . . . . . . • . . $15.95
OWNER REPAIR O F AMATEUR RADI O
EQUiPMENT $ 7.95
POWER SUPPLY HANDBOOK... . . . . . . . .. . .• $ 7.95

BK1015

BK7302
QW0250
QW0500
QX0250
QX0500
QY0250
QYOSOO
BK7346
BK1044
BK7347
BX1000
BX1 001
BX1 002
BK7351
BK7354
BK7355
CT73qD
SG1081
SG1080
SG7358
SG7357
LB7359
LB7360
LB7361
LB7362
BK1069
BK7368
BK7370

PRACTICAL ANTENNAS FOR THE RADIO
AMATEUR $ 9.95
PROPAGATION WIZARD'S HANDBOOK $ 6.95
QSL CARDS- STYLE W-250 $ 8.95
QSL CARDS-STYLE W -5OO. . . . . . . . . • • • . • . . $13.95
QSL CARDS-STYLE X-25O $ 8.95
QSL CARDS-STYLE X-500..•............. $13.95
QSL CARDS-STYLE Y-250 $ 8.95
QSL CARDS- STYL E Y- SOO $13.95
1979 WORLD REPEATER ATLAS $ 4.95
RF DIGITAL TEST EQUIPMENT $ 5.95
RTTY HANDBOOK $ 5.95
SH ELF BOX-1 $ 2.00
SHELF BO XES- 2 $1.50 each
SHELF BOXES-a AND UP......•........ $1.25 each
SSB THE MISUNDERSTOOD MODE. .••.••... $ 5.50
SSTV HANDBOOK (HARDCOVER).•.... ...... $ 7.00
SSTV HANDBOOK (SOFTCOVER) $ 5.00
SSTV TAPE $ 5.95
STUDY GUIDE-ADVANCED CLASS $ 5.95
STUDY GUIDE-EXTRA C LASS $ 5.95
STUDY GU IDE-GENERAL CLASS $ 5.95
STUDY GU IDE-NOVICE C LASS $ 4.95
TEST EQU IP LIB V1-COMP TESTERS $ 4.95
TEST EQUIP LIB V2- AUDI0 TESTERS $ 4.95
TEST EQUIP LI B V3- RADI0 EQU iP $ 4.95
TEST EQU IP LIB V4-IC TEST EQU iP $ 4.95
VERTICAL BEAM & TRIANGLE ANTN S $ 5.50
VHF ANTENNA HANDBOOK.. . . • . . . . . . . . . . . . $ 4.95
WEATHER SATELLITE HANDBOOK $ 4.95
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r- Transmit Ind icator

---Display O n10tl

,>-_ Remo te Spea ker / Mike Input

_ Repeater /Simple. O ffset Switch

~ Clear /Busy Auto Scan Selector

Squelch Contro'_---'

Keyboa rd Lock - -'

Auello Gam Conlrol - ---.,.l:-

BNC Antenna Connector

Keyboard Entry - - ----

5-Dlg it l ED Readoul - - - - -

Condensor Mike-~~

••

The Yaesu FT·207R Synthesized Handie
has all the features you could want in a IIery compact package

• 144·148 MHz Range • Keyboard Encoded Frequency Entry
• 10 KHz Steps _ 2 Tone (Touchtonef ) Input from Keyboard
• 3 Watts Output • Keyboard Lock guards against accidental
• 4 Memories plus Programmable Offset frequency change
• Priority Channel • Odd Splits Can Be Programmed from Keyboard
• Memory and Band Auto Scan • Automatic Battery Saver Feature for lEO Display
• Opt ional Equipment: • Rubber Flex Antenna

Tone Squelch, Speaker/Mike, Nicads, Battery Charger

Price And Specmcations Subject To
Change Without Notice OrObligation

W&§§l1J) • \lil
The radIo. '\) 679X

YAESU ELECTRONICS CORP., 15954 Downey Ave., Poromount, CA 9On3 • (213) 633-4007
YAESU ELECTRONICS Eaotem service Ctr.• 9812 Prlnceton-Glendole Rd.,Clnclnnotl. OH 45246



"Cents-ability" in a quality HF Rig!
The TS-520SE is an economical new ver

slon of the TS-520S .. . the world's most popular
160-10 meter Amateur transceiver. Now anyone
can easily afford a high quality HF transce iver.
providing 200 watts PEP input o n 5SB and 16 0
we tfs DC on CWt

The TS-520SE Is it high-quality 160· 10
meter SSB/CW transceiver Intended for ham 
shack us,e. The following changes were mad e
to produce the new "SE" model :

• Replaced the heater switch with it CW WIDE/
NARROW bandwidth switch. for use with the
optional CW-520 500-Hz CW filter. A big im
provement for the CW operator!

• Removed DC converter terminals. Now It
operates strictly o n 120 VAC and Is not in
tended for mobile use.

• Removed transv e rter terminals . Now it Is
strictly a 160-10 meter SSB/CW transceiver.

(DG-5 Digital Display is opttonetl .

A~k you, A"lh",Ltf'rI Kl:I1lN."d D('olf" about thf'
,urla"Ir•.q TS·520SL .. ml<llh .. .. 'p".~lllllly ll!f",dahl41
,.,J{'f~f

.",,,·~,.II,, i" "'.... ,".' ",din

TRIO· KENWOOD COMMUNICATIONS INC.
11 11 WEST WALNU1/CQMPTON. CA 90220
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