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The K L M pro duct l ine also inclu des HF , VHF an d
UHF an tenn as in a very w ide variety o f config ura
tions, log periodic ty pe$ for com merci al a nd m il itar y
applications plus the rotors pictured.

and Mike of KLM are in deed proud that their high
performance antennas were selected o n a merit basis
over others considered by Don Sch tiesser.

See your K LM dealer and pick up a catalog before
making any antenna decision,

The ou tstanding antenna system o f well known
OXer Don Sch liesse r. W6MAV/K6 RV. is shown in
t he above dose-up ph otograph . A full v iew o f the
comple x is shown in th e sma ller right-hand phot o 
graph 0 1 Don 's bea uti ful, h igh -on-a-hi ll top home .

Alter careful consideration, Don chose K LM mono
banders, t o p to bottom; five bllilms topped by a 4
elemenl 40, a 5 element 20, a 6 eterreot 15, a 5
element 10 and an 11 element 2 meter beam. Me l

mechanical excellence .
peerless performance .
top to bottom.

KLMelectronics
17025 Laurel Road, Morgan Hill, California 95037 (408) 779-7363 KR-500 .......tlon rotII tcw
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SOLID-STATE

RF WER
AMPLIFIERS

Manual, remote-posluon switching
is optional.

• Models for 6,2,1V4 meters, 70CM
amateur bands plus MARS coverage.

• Two types: Class C for FM /CW.
Linear for SSB/AM / FM /CW.

• Negligible insertion loss on receive.

• American made by KLM.

Ue, reliable perlormance. Biar;:t( anodiled
c:ontainenl ... exduaive KLM extnlsions.
M .... ......,., fu ll length fln. on
both .10..1

KLM exclusive design offers you the
easiest, fastest, least expensive way to
immediately boost output power of any VHF / UHF
transceiver up to 20 times or more ...
and as high as 160 watts!

• A simple , add-an-immediately
RF amplifier.

• Merely coax-connect amplifier
between antenna and transceiver.

• No tuning! Efficient strip- line
broad band design.

• Automatic! Internal RF,sensor·
controlled relay connects amplifier
whenever transmitter is switched on.

Highest quahy. Ametlean-made " brand"
transistcn are fUly pn:llected lor VSWR.
short and ovel1oad. revers. polarity.
Highly etleet.... heat IinQIg assures long

At your deale" Writ. lor lIt.,.ture.

KLMe,ectronics , inc.
17025 laurel Rold, Morgln Hill. CA 95037 (408) n9·7383

NEW!
Get set for the

coming 6 meter

DX season.

Look for

these new
6 meter amplifiers:
PM-80AL. (BOW)
PA1 ~leoAL. (16OW)
PA1G-200AL (2OOW)

C' 149.lIS
I' l 1U S
8' 13U5
n- nus
0' 24\1 lIS

fMO, MOQl! L PW~ l~'. _OM . I'W~ _OM. WII. Illl P'IlICE , f!tE Q. 1ll00!l I'W II III ' . II QM , PW~ 110111 CU ll. Sill I'RIC!
IIoIM!1 IIUIIlH~ ("tnl) OUl'.I".ns) 1' "'lIs)T iMMU N\lIIlI!1I (" ' Ill ) OUl' j"' III) Ilm~I ,lt

"" PM-toAl , • .., ,. 1e.l \l5 lU·U8 PAII). to8l 0 .., 00 .. ,. 159 95
IU· lt& PAl·128 ,.,

"
, • ,,~ ~A , 1).14<l8 5·15 '" " O' 19U 5

,>.,H08 ,., ro .. ,. 1SU5 PAIO· UOBl O .., '" " O' 21595
PAH OBLO ,., ro .. ,.

'"~
PAII).1 608l 0 5·15 ,oo n O' m~

m ·l t08 ,.,
'" '" 0 m~ 1'J\3O·1401 15-.5 '" " O' 179 95

• PA Io-408 ,,,
" s ,

.~ • 1'J\3O-14081.0 15·.5 '" " O' 189 lIS
P,, ' O-<108l 0 SolS "

, ,. .~ 21\1·226 !'I,H OBC ,., ro .. ,.
'"~PAI o-708 .., '" • ,. ,.~ ~,- .., • • c 149 lIS

P",0-708I.0 So lS '" • ,. ,.~ 1'J\3O·12OllC 15-45 ''" " O' 1899S

All~ ...bjllCtl0_. wtm.cuI notice

fllf O, MODEL !'W1I 1_,. _OM,!'W~ _0111. CUll. IIl1 P'Illa
IMM.I NIIM IER ("till) OUT.(" ,ns) l,mps.)T
~•• 1O PA2-tOC I·. 4<l 1

PAIO·35C 5·15 35 6
,. PA10·35CLO 5·15 3$ S

PAI0-1OC 5·15 10 13
PA10-1OCl O 5·15 10 18

II,n_,, 'Io- l 15_'" ·S.IS _S.l 'C.15 _I, _Z 'O.IS-'Od
_ "_","Yt ' 16 _' l1 . Y I II6 . lIlh Y t 'I!I.",, _YI
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All you need for All Mode Mobile, that is.
All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead of
all others. The new. fully synthesized IC.245/SSB puts you into FM. SSB and CW
operation with a very compact dash-mounted transceiver like none you've ever seen.

• Variable offset: Any offset from 10 • FM stability on SSB and CW:
KHz through 4 MHz in multiples of The IC.245/SSB synthesis of 100
10KHz can be programed with the Hz steps make mobile SSB as stable
LSI Synthesizer. as FM. This extended range of oper-

• Remote programing: The IC. ation is attracting many FM'ers who
245/SSB LSI chip provides for the have been operatin~ on the direct
input of programing digits from a channels and have discovered SSB.

remote key pad which can be com- The IC.245/SS.B is the very best and
bined with Touch Tone* circuitry to most versatile mobile radio made:
provide simultaneous remote pro - that's all. For more information and
gram and tone. Computer control your own hands-on demonstration see
from a PIA interface is also possible. your ICOM dealer. When you mount

*a registered lrademar\o; 01AT& T, your IC..245jSSB you'll have all you
need for All Mode Mobile.
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ICOM WEST, INC.
S ..nte 3
13256 Northrup Way
Bellevue. Wash 98005
1206) 747· 9020

ICOM EAST, INC.
Surte 307
3331 Towerwood Drive
Dallas . Texas 75234
(214) 620·2780

ICOM CANADA
7087 Victoria Drive
Vancouver B,C V5P 3Y9
Canada
(604) 321·1833



46 Build t he World ', Simplest Keye r - uses
555 t imers
Ring

47 Stop That Auto'tart - mods for the
ST·6 circuit
WA5 EVH

48 Predict t he Wel thef! - a comple~ satel·
lite rer:eiver
WBSDOr

52 Learn A New t.ngua ge - try OV
WB I3 KTH

54 The History of Ham Radio - part Jff
W9CI

57 The Oily Resisto r Wanmeter - how to
pu t 20 W into a 1 W resistor
WA1PDY

58 SSTV Slalom Game - you don 't need a
spor ts car
K4TWJ

~ 66 Computef·Conuol led Ther mom8let'
_ take OSCA R's temp with a micro

WB9LSS
~ 70 Computeriled RTTY Ta keover! 

Digi tal Group casset ll' to TU comer
sion
K7Y ZZ

~ 76 Let BASIC Conuol Your Next Con
ten! - with Extended Tiny BASIC
language
Whipple

82 Satellite Zapper - effective antenna for
weather birds
WB800 T

84 VHF Noise Snooper - t rack down an·
noying pulses
WASC LZ

86 Understand Your Pet Ro ck - t ips on
crystal oscillators
K1CLL

89 TTL Techniques - bypass those glitches
WBSIRY

90 Sending HI - on the hoorer
W8LWS

9 2 Build a DDRR for Your Mobile - th is
one won 't blow off
W5UK Ll13

94 Headphone Jack Adapter
WAI3V HX

98 Automat ic Taping Unit - for repeeters,
logging. etc.
ZL2AMJ

99 Let 's Use English - for a change
WA1 GFJ

100 The Ham Rad io C amoom - sure bea~

srudy hall
W4 LLR

106 CBto 10 -A Legal Alternat ive - part
I : bandp lan and crystal info
W4NVH

109 Save Your Old Speakers how to
remo ve the beehive
Miller

110 Beware the Compressor! - S(}me pit.
faf/s to avo id
WBSQGI

111 Matching Outpu t Trandormen - sort
ou r unknown impedance taps
Miller

112 Stop Timeoutl! - build th is 10 m inute
JD timer
K3VTQ

116 Hu e You Tried Telewision ? - i t's easier
than you think
WB4KT Y

117 Quick V eft ieal - for 20 and 40
WBO KTH

118 T ry Po wer Saver Logic - lJ guide to
CMOS applications
WBSDEP

126 HF Bands EKpander! - elimina te spla t·
ter to gain opera ting room
Staff

144 Filflt Infl ation! Build It Yourself! 
t ips on planning construction projects

W3KBM
148 Wilson HT Mods - hea"Y duty o.s:

required
K4MKX

152 Try These IC·230 Mods - improving a
popuJar transceiver
WB6GTM

162 CB to 10 - A Legal Alternat ive - part
11: conversion data
W6RCL

166 AlI·Electronic SELCAL - uses a UA RT
for versatili ty
WB2MPZ
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EDITORIAL BY WA YNE GREEN

We're trying to recognize these sound
patterns, and il we continually change
them by changing code speed, we are
essentially forcing the bra in to start all
over again. This is okay il you haV(!
the time and a wor ld of patience.

Code instructors from clubs run
into hard core cases where people are
unable to learn even the whole alpha
bet. Their conscious mind just won't
ma ke t he grade. I suggest that these
people may """,II be able to do just
fine on a subconscious t raining pro
gram. Send code to them from the 73
13 wpm cassette and ask them to
listen lirst for the E ,. , then the I , ,.
etc.

The subconscious mind can do
fantastic things. Many of the brilliant
mathematical skills are done sub·
consciously. In fact . there have been
many cases of people who were barely
able to function on the conscious
level. but who could do cube roots
subconsciously. They didn 't have any
idea 01 how it happened ,., t he
answers just came to them from
nowhere.

During my years working as a
psychological counselor. I used a
d irect approach to the subco nscious
to avoid the protection against mind
repa irs put up by the conscious mind.
The subconscious mind is ri\1lt t here
a ll the time and extremely easy to
contact and use, once you get t he
hang of it. You're using it all the time
. , . trying to remember a name . . .
which "comes t o you" a bit later. Or
trying to solve a problem and a
solution "occurs to you" later. etc ,

Starting right out to learn the code
with a 13 word per minute tape is a
shock .. . it staggers the conscious
mind .. , heck. everyone knows you
can't learn the code t hat way. Nuts
... you can start out at 20 words per
minute if you want. and you'll be able
to copy it perfect ly in a frac t ion of
the time of t he chap who starts out at
two ... f ive .. . seven . . . ten . ,.
p lateau ". plateau " . t welve . ..
thirteen . . . grunt . .. and slowly
upwards.

I haw no doubt that loyal ARR L
fans will continue to make life miser
able lor prospective Novices and
Generals with the traditional code
system as ep itomized by the ARRL
tapes and W1AW transmissions , ..
even though it goes against everything
we know about how th e brain work s.
In the meantime, those who have
lucked onto the 73 cassettes wi ll have
a tremendous advantage . . . and they
will mostly end up enjoying code
instead 01 hating it.

It is difficult to love anything

through and tell you it's got perfect
copy . .. shut up already with t he
other process. This battle defeats all
t oo many prospecti ve hams.

But is t his whole battle really
necessary? Why should we even
bother to go t hrough the conscious
mind process at all . since it is of no
long range benefit and in fact is about
t he worst poss ible way to tackle the
project? Tradi tion . . . as 'revve lauded
in Fidd ler. Tradition is still with us
and bogging down tens of thousands
of poor souls who are trapped by it.
Tradition keeps the ARRL pursuing
this system , . , and sucking hundreds
of ham clubs into it with the ARRL
tapes. The Ham Radio tapes stick
rigidly to the ARRL tradition. And so
do most of t he rest of t hem.

So how can code be learned with·
out the old process? By starting
directly wi th the training of the sub
conscious mind, , , starting out above
the speed the conscious mind can
handle, I'll bet that a newcomer to
Morse code can learn t he code almost
as easily at 25 words per minute as he
can at five words per. He has to learn
to recognile the sound pattern 01 the
letters rather than the dots and
dashes, Even at 50 weeds per minute,
it do esn't ta ke long before you can
pick out the letter "E". Then vou'n
begin spotting t he "tvs and so fort h.
If you let your mind go blank and
listen to fast code. you 'lI start having
the letter E jump right out at you
with only a lew minutes practice . "
and gradually the othe r letters. You
then have to train your lingers to type
them as they come .. . or to put them
on your mental blackboard and copy
them in you r head.

There is a limit to how fast we can
spell out words, even with t he sub
mind doing the work . . . but t don 't
know what it is. I suspect that the
high speed CW fans are copying words
rat her than letters .. . particularly
when t hey get up around 100 wpm.
Thi s is more like speaking a foreign
language, " a lot like it, You haw to
use a forei gn language quite a bit and
cont inue to use it to keep it tunc
tioning on a subconscious level where
you don 't haw to translate everything
both on receive and send. Event ua li y
yo u get so you "think" in the new
language . .. and this is the way of
high sceed Cw .

A good Morse code cou rse will start
the beginner out with each character
being set at the end desired speed .. .
13 wpm . Then. as the subconscious
gets trained, the spaces bet""",en the
characters are closed . .. but the
sound patterns are kept the same.

LEARN ING CODE
While on the one hand I'm a bit

concerned over the code courses that
are proliferating .. , thus inevitably
touting some newcomers away from
t he 73 cassette series. , . on the other
hand t'm both surprised and delighted
to note that none of the competitors
seems to have yet grasped the basic
concept 01 how code is learned and
what the true significance is of the
platea u in learning.

In every cbiect ive test of the
effectiveness of code courses, the 73
series is at least twice as fast as t he
next closest course. How can that be?

Let 's take a moment to consider
just what it is we are t rying to do
when we learn the code. The usual
way 01 starting the proce ss is to enter
the data in the mind, which enables
you to translate a di-dah into the
letter A, et c, First you rnemortze the
dots and dashes for all of the letters.
numbers. and punctuation. Then you
listen to them sent slowly and rren
tally look up each dot-dash pattern in
your m ind, comparing it with the
table you have memorized. When you
get a match. you r mind tells you what
the letter is and you write it down.

Then you gradually speed up this
process until you are operating at the
fastest speed the mind can handle on a
conscious level ... which means a
code speed of around ten words per
minute, give or take a litt le. , , and in
no case as high as thirteen (why do
you think the scoundrels set the speed
at 137) . No matter how hard you try.
your mind can't go faste r looking up
each code group '" hence the
plateau.

But obviously someth ing does
happen. for we ha V(! people who can
copy code at close to 100 words per
minute , , , so there is a way past the
plateau. What happens is that the code
sound patterns. " not the dots and
dashes t hemselves ... are automan
cauv translated by the subconscious
mind and the character comes to mind
seemingly from nowhere. This is why
good ON operators can sit and talk
with you and then turn around and
typewrite t he copy they've been
hearing while they were talking. The
copy had nothing at all to do with t he
conscious mind processes ... it was all
on a subconscious level. It is this
complete ret raining which produces
the plateau.

The plateau is a long one because
there is a long battle in your mind.
with th e conscious trying to translate
the dots and dashes .. , and not being
able to keep up . . . while the sub
conscious is quietly trying to get
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Featuring Kenwood 's New and Unique CONTINUOUS TONE
CODED SQUELCH SYSTEM. 4 MHz BAND COVERAGE.
25 WATT OUTPUT. FULLY SYNTHESIZED, 800 CHANNELS

give you the kind of performance specifications you've alw ays
wanted to see In a 2-meter amateu r ng High performance
specifications of : tnte rmodulanon cbarectensncs (Bette r than
6 6d B), SpUriOUS (Better than - 60d B). Image rejection (Bett er
than -70dB), and a versat ile squelch system make the
TR-740 0A lops in ItS class

Kenwood adds to your
pleasure.. .

wherever you;9

A 2-METER STATION THAT GOES WHERE YOU GO
The high performance portable z-rneter FM transceiver endowed with Ken
wood's characteristic high level of quality, The TR-2200A provides superior
performance for the active outdoorsman . . . portable, mobile or airborne . .preesure or
emergency. 12 channel capacity (6 supplied). Built-in telescoping antenna can be easily
replaced by a " rubber duck" antenna (RA-l option). Connection for edema I antenna,
External 12 VDC or Internal m-ead batteries. Battery-saving " l ight off' position. Hi-La
power switch (2 wa1ts-400 mW) . Everything you need is included: batteries, cha rger,
carrying case and microphone. Or mount it In your car as a mobile rig using an MB-' A
mounting bracket (optIOn) .

Outstanding sensurvnv. large-sized helical resonators With
High Q to mtmrmze undesirable out -of-band Interference . and
a 2-pole 107 M Hz rnonontt uc crystal filter combine to give
your TR-740QA outstanding rece iver performance
Ttus compact 6 2 pound package measures only 7-3/16"
Wide. 10-5/8" deep, and 2·7/8" high and IS desrqned to

TRIO -KENWOOD CO M M UNICATIO NS IN C. 1111 W EST WALNUT ICOM PTON, CA 90220



which causes you a whole lot of pa in
, " and learn ing the code via the
t rad it io nal method is a big pain in the
. ,. ah " . mind. No wonder so few
amateurs go on to stick to the CW
bands! Code can be easy and fun, if
it's taught right, It can be a skill to be
proud of, and not a dark and un
pleasant stumbling block which you
have to overcome to ge t a ham ucket,
Which way are you making it for the
new hams?

AVUNCULAR
ADVICE ASKED

You are probably not unaware that
the Novice training COU!YS started by
ham clubs around the country are
generating thousands of Novices and
t hat the drop in the number of hams
has been turned around. A good de.11
of the recent growth of readership of
13 has been due to these Novices
sub$cribi"ll) , .. mostly n a mull of
their use of the 13 Morse code tapes
and the 73 Nowce Clau Study Guide.

Perhaps you, " an old-timer, have
some advice lor these newcomers to
our hobby. You may have an antenna
that you think they should know
about . .. perhaps there is a rig that
you t hink is great and you 'd like to
recommend '" maybe you have
some modifications which would help
t hem ... o r you might like to suggest
Docks or magali~ which would
benefit them.

You can reac h these newcomers to
hamming via the pages of 13 ... with
a let ter to the editor o r per haps a
short article. It's easy to wr ite for 13
, " just be sure to type it double
spaced so we can fiK up them gram·
mar or speling errors. Give these chaps
a help ing hand through 13.

SIGNSO F DECAY
A letter from Jo hn Askew W4AMK

suqqests that every member of the
ARRL hierarch y be req uired to read
C. No rt hcote Parkinson 's book, Park·
inson 's Law. He refers in part icular to
chapte r six, which seems to almost
have been written with the ARRL
directly in mind.

The gist of the chapter is th at t h~

build ing of a well-planned head
q uarters is achieved only by insti tu ·
t ions on the poin t o f collapse. Park·
inson has done his homewo rk well on
this. and gives voluminous proof to
support his contention.

As far as I know, lhe members of
the LealjUe were not consulted about
the use of nearly $1 million for
add it io ns to the headquarters build·
ing. Here we e-e at a time when more
and more amateurs are hemming
seriously concerned over the
approaching debaocle at Geneva with
the ITU and WARC , .. and money
that could have gone for some ham
ambassadors to visit third world
countries and garner support for am.
teur radio is being spent on ne~,

bigger , and belter offices. Just think
how far a mIllion dollars M)Uld go
toward protecting amateur radiol

Parkinson poInts o ut tha t a
vigorous institution spends its t ime
getting thiogs done and pays little
attent ion to its surroundings. A visit
to the ARRL's enormous building,
with its chrome furniture and pile

6

rugs, can be contrasted with t he utili·
tarian 13 offices, with old desks a nd a
str ict ly ma ka-oc atmosphere. We have
over 60 people working at 13 , jammed
into a 250-year-old ho use and having
the t ime of t he ir lives.

It isn't unti l an ins t itution is run
n ing down that it spends its time
erecting an edifice , .. and this t urns
out to be its monument to the better
days o f t he past.

He re we are with the U.S. govern
ment ready to take away ha lf of our
75 meter phone band and the whole
40 meter phone band as their official
proposal at WARC . . . and the AR AL
is spending most o f the money it has
gotten from us over the years on
administrative space to provide com
fortable offices for even more assis
tants to the assistants,

You may put me down as being
overly c ritical of the league only if
you can come up with an alterna te
proposal which will help protect ama
teur freqtJef1Cies and include spending
$aoo,OOO-plus for more office space
in Newinglon. I don't t hink anyone
has more input on what is really going
on than I do . .. and 1 see no cause for
complacency.

SELLING THE SALESMAN

I'm a rea l suc ker for anything new
... and Q UIC k Martin WA1KPS, down
at Tufts Rad io , knows it. I blundered
into h is store the other da y to drop
o ff some of our newly published
books ... The New Hobby Computers
.. , and the store was so packed wilh
hams that I had t rou ble finding a spot
to peekl Chuck was up on the roof
pu tting up more ante nnas.

Once he was back on the ground
and we'd eyeballed for a wh ile, I
men tio ned that my IC-230 had one
tamp o ut ... maybe he could fiK it.
Oh, psha w, he said (or words to that
effect ), "Why are you driving around
with somet hing as out-of-date as that?
You should be using t he latest in
d igitally-synt hes ized ham gear." That
sounded good t o me, I admitted ...
and before I knew what was happen
ing, my IC-230 was out and a brand
new IC·245 was in. I su re hope he gets
a good price for the 230 fo r me.

The IC·245 is qu ite a step ahead.
No longer do I have to be bewildered
o ver the 15 kHI splinter channels. I
had 'em all on the IC-230, but I never
knew which was which, and when I
visited another area I just had 10 fly
blind. With the 245 I get a readout of
the receoe freq uency when receiving
and the transmitting frequency when
transmitting. I can program the
da rned thing lo r 600 kHz splits. fo r 1
MHz splits . .. or any other splits that
repeaters may come up with. It knows
all about transmitting high in t he 147
band and tra nsm itting low in the 146
band, but this can be defeated tor the
upside downers..

After some months with the 700A
Kenwood at t he home shack, I haw
been eccestorred to tun ing in the
receiver with a regular tuning dial , , .
and liking u, They sure don't hide any
repeaters from me any more! The 245
t~es the dial in 5 kHI synthesized
jumps.. Th is ma kes it SO I can tooe up
and down the band, clEcking active

repeaters as I go. If I want to break
any of them, my transmitter is right
on channel automat ically. No mo re
trying to remember if the upper/lower
switch is in the right position. , . no
more using a switch t o go ITom t he
146 segment to the 147 ... and the
whole pac kage isn't any larger than
myoid IC·23O.

Chuck was SO slick about it t hat I
never did notice when I had agreed to
take the thing .. . he just assumed
thai t would, and the next thing I
knew I was driving away programming
the new rig as I ""'tnt. I did have to
run a separate power wire for it to
keep t he synthesizer powered. When
you tum the rig off with your ignition
switch, you then have t o reprogram
t he synthesizer again - and tha t gets
old. You can use a transistor rad io
battery lor the keep.,alive current, if
you are too IllY to run the extra wire.

And that isn' t all. The audio from
lhe 245 sounds a whole lot better,
both on receive and transmiL Mr.
Inoue, you'w done it again!

SPIES NEEDED

If you are anything like me, once
you get your hands on a tunable two
meter receiver, you set about making a
list of every repeater you can hear , , .
and every simplex net. You look for
t he inputs of st range repeaters and get
t he call letieB of all tha t have any
ident ificat ion . . , and listen a lot on
t he , hannels of repeaters wh ich are
obviously being kep t su b rosa. In
other words, you are curious and a
snoop.

If you are cu t fro m the seme bolt,
ho w abou t making a copy of your list
o f repeaters and send ing it in so we
can be sure to keep our repeate r list
updated? We'll u pdate the Rf1peater
Atlas and publish late changes in 13.

W" want to keep the Atlas as up to
dat e as possible as a help to traveli ng
hams '" so do your par t . . . be
sneaky and send us yo ur secret agen t
reports .. , send them to Fearless
Leader, 13 Magaline, Peterborough
NH 03458. That 9Oe5 for OX hams,
too, by the way.

HAMS VSCB
For some reason I seem to get a lot

of newspaper c lippings fro m 13
readers which involve CB rad io. I have
t wo th ings to say abou t this .. . fi rst,
please keep it up. I appreciate every
clipping yo u can send me about CB
(good or bad) ... about ham radio , , .
or about any of my other not 100

secret interests such as Jordan, sub
mari~, UFOs, microcomputers, and
thiogs like thaL

A recent clipping sent in by good
friend K7EM L was an ad in a news
paper for a 100 Watt CB amplifier
lnot to be used on CBI for- $ 120. This
points up a question . ,. is the FCC
serious about CB linears or noO
Another deller ran an ad for a linear
in a magilzinl! and 90t a phone call
from Charlie wying in effect to go
ahead and sell 'em , but do n't eover
t ise, be<:ause that would force them to
put on the heat.

Even lhough about BO'l/o o f the new
hafll10 are coming via the CB ranks,
t here is a question in my mind as to

whether what goes on there is really
any of ou r busi ness. We don't mix
with the mess on the marine c hannels
... or the terr ible t h ings on taxi and
police c hannels. CBers have no pa tent
o n bad language over the radio. CB is
another separate service, and I feel
like we' re bun ing into a family prob
lem ... someone else's family . . .
when we get involved with CB.

Since I do write a weekly news
paper co lumn for CBers. I have a
personal interest in CB ... not a
...nole lo t ... I don' l get involved with
any base station baloney or rag chew
ing with base stations. My column is
mostly devoted to explaining lhe facts
of life to CBers and pointing out the
advantages of getting into hamming
... what skip is and why . . . what the
$l6lspots are going to actually do to
t hem ... stuff like that..

WAYNE TALKS
I'll be on the program at Atlanta on

JIMlE! IS-1 9th ... come armed with
questions. I often forget to cover
t hings people want to know about, so
make notes and bring 'em . I'll also be
talking at Seattle July 29th, if you're
in t he vidnity. Both of these are going
to be superb conventions, so I hope
you'll be t here and say hello.

COMPUTERIZED POLICE

More and more police depanmer1ts
are following t he lead o f the las
Vegas PO and installing computer
terminals in t he road cars. This per
mits them to check on car licenses
au tomatically and find ou t if the car is
wanted anywhere in the country (or if
there are an y warrants out on the
rt1listered owned. The whole business
ta kes about 10 seconds. versus the
pre~ompute r time period o f 10 min
utes or more.

The police officers were against t he
innovatio n, but when they found out
how useful it was, opinion changed. It
d idn't help whe n one off icer got
involved with using the terminal while
dr iving and wrecked the car, the ter.
minai, and a lmost himself. Most of the
officers no w pay more attention to

the rules about stopping before using
their terminals.

The system provides automated
dispal<:hing of t he patrol cars and
automated report wri ting, in addition
to the computer data base on people
and car licenses.

In Washington DC, this hn made it
possible to check on parking ti,ken
Quickly and put one of the "Deewer"
yellow boots on the wheel of a car
which has outslanding tickets againSl
it. The boot locks on and keeps the
tar from being moved until the a
sett les up on the unpaid parking tick·
en.

HAM COMPUTE RISTS

I've been asked to give a talk on the
ham U5e$ of compete-s at the 1977
World Alta ir ConfererM:e in Albuquer
que IMay 3·7 ). Although I've heard
from a few hams who have been using
microcomputers, there are a lot of
you out there who haven't written. I'd
appreciate gett ing as much info rma
tion as possible on any applications
you may have developed.
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Founda t ion for
Ama1Etur Rad io, Inc.

Wamington DC

IC #12 pin 10 goes to IC #26 pin 5.
So IC #2 is used in place of Ie #41 as
this particular inverter. The final fre
quency and invers ion is correct, but if
you are t racing trouble with a scope,
you can be talking to yourself.

At this point, we were feeding a
composite video signal into the video
display. The problem was that we
were getting broken and distorted
letters and numerals. The consistent
thing was that any letter trouble was
always the same as if it were hard
wired, which indicated that the
trouble was not a spike or frequency
problem. The trouble appeared as if
maybe a solder ball might be under
neath some socket (which I used
throughout).

At this point, I used a piece of wire
from the five volt supply with a 330
Ohm resistor in series, and touched
terminals 17, 18,19,20,21 , and 22.
This will give a letter display on the
screen as follows: 17 will give an AT's
in some circuits, but in this circuit it
gives an A; 18 terminal will give a A
when an AT's appears before, but if
an A appears, then a B will appear; 19
will give a a on the Iutl screen (same
as above); 20 will give an H; 21 will
give a series of P; and 22 will give a
blank. You can tie any or all of these
input terminals together, and get any
letter or numeral in the ASCII code.
With this type of input, I proved that
the trouble was either in the 2513
character generator or the 74166 shift
register, The only letter that was
distorted was the A, as on both
outputs the above letters were all OK.

I now duplicated the circuit of the
2513 and 74166 on my proto board
and fed the output into the transistor
buffer that fed the video display_ La
and behold, all of the letters and
numerals that I could generate were
alri!fit.

Now the problem was to find the
cause of the trouble. At this point, I
would like to make the comment that
I have found that you can short the
inputs and outputs of the 2513 and
the 2519 and the 74166 and not get
into any trouble.

So I started by shorting the outputs
of the 2513 character generator,
which is a lso the input to the 74166
shift register. As I am going along, ~

discover that I can duplicate my exact
condition by shorting pins 6 and 7 of
the character generator (which says I
have duplicated the trouble). This
bears out the above assumption that it
must be herd-wired and possibiy a
solder short. After looking very
closely, I conclude that the trouble
has to be under the 2513 character
generator,

Well, this is a 24-pin socket
soldered to a double-sided board, and
God had better be with you if you are
going to unsolder and remove the
socket. After very careful considera
tion, I decided that unsoldering was
not t he answer. Rather, I took a small
screwdriver and pried the plastic
holder up, leaving the terminals
soldered into place. It came off very
easily, and nothing broke, believe it or
not.

Now I checked terminals 6 and 7
with a continuity meter again and the

mention that when I called Mini Micro
Mart, they at least answered the
phone, and at one time accepted a
collect call from me. I completed the
assembly on Christmas Eve, getting all
of the bugs worked out at that time.
It prints a very nice copy.

One of the things that I would
highly recommend you use is the
timing chain waveforms if you have a
scope but don't have a counter. Most
scopes will count the crystal fre
quency and then the prints indicate
the divide by n as you 90 through the
Circuits or ICs. If you layout the
exact number of waveforms on the
scope for the input frequency (let's
say 10 square waves to start with for
10 mm of deflection). then if the
timing chain indicates the next test
point is half the frequency, you will
come up with 5 square waves for 10
mm of deflection (which says that the
next IC has divided by 2).

As you go through the complete
timing chain, you will note this takes
place. Also, any offsets will be ap
parent. Also, if you take a ru ler and
extend the various waveforms back up
the sheet, you will see where they
compare to some previous waveform
that should indicate whether the
circuit is working correctly or appears
to have trouble. As you continue
down the chain, you will discover
where the scale changes, and you will
have to recslibrate the umebase
ifrequency of scope) sening of the
scope. This will give you a new setting
to start with, and then you can
continue from there. Frequencies in
the timing chain of Mr. Roloff's TVT
all come out correctly. I also found
that the timing Chain in SWTP TVT
~1 came out OK; I built two of their
units.

Getting back to the TVT 3320: I
found some print ing errors on the
schematics. In Fig. 16 showing timing,
the output of IC ~2 pin 9 is Lor 7920
cycles, p in 8 is M or 3960 cycles, and
pin 11 is N or 1980 cycles. All of
these terminals and readings are cor
rect These frequencies go to IC 1Ic14 ,
and this is where the first error occurs.
The first error shown is L going to pin
13 - really it's N. Pin 9 of 14 sham N
going there, and it's really L (the fina i
addition of the frequencies comes out
OK, but if you attempt to check the
input to IC # 14, it can throw you).
L1 comes out 7920, which is correct
from the timing chain. I might men 
tion at this time that L1 and II bar
are the same frequency-wise but have
a phase reversal; that is, the wave train
on the scope will be right side up for
L1 and upside down for II bar.

Also at this point, I would like to
mention that the waveforms should be
all of the same height. I had a condi
tion where I had 5 mm of height going
into the IC but less than 1 mm of
height coming out of it (due to a small
piece of wire from a piece of steel
wool that had accidentally gotten
onto the bench). A defective IC fol
lowing this loading effect can also
cause loss of power in the drive ,

Another schematic error is in Fig,
16 on timing, IC #17 pin 3 is shown
as going to Fig. 18 (next line blank
ing). IC #41 pin 11. Instead, IC # 17
pin 3 goes to IC #12 pin 11 and then
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given to residents of the District of
Columbia, Maryland, and northern
Virginia.

The Richard G_ Chichester Scholar
ship also pays $750. Applicants must
be members of the ARRL and be
sponsored by an ARR L-affiliated
club. There is no restriction on the
course of study, but applicants must
be enrolled in or have been accepted
by an accredited university or college
and intend to seek a baccalaureate
degree. Preference will be given to
residents of Ohio, Kentucky, Ind iana,
Illinois, the District of Columbia,
Maryland, and northern Virginia.

The Edwin S. Van Deusen Scholar
ship pays $250. Applicants must have
been accepted or enrolled in an
accredited 2-year technical school and
intend to seek an Associate degree in a
science-related area. Area preference is
the same as the Gore Scholarship.

T he Radio Club of America
Scholarship also pays $250, There is
no restriction on the course of study,
but applicants must be enrolled in or
have been accepted by an accredited
university, college, or technical school
and intend to seek at least an Asso
ciate degree. There is no area of
preference.

Application forms can be requested
from FAR Scholarships, Bl01 Hamp
den Lane, Bethesda, Maryland 20014.
Requests must be postmarked prior to
June 1, 1977.

The Foundation is devoted exclu
sively to promoting the interest of
amateur radio and to scient ific,
literary, and educational pursuits that
advance the purposes of amateur
radio.

The follow ing is a rundown on my
experiences with the TV Typewriter
3320 designed by Jeff Roloff and sold
by Mini Micro Mart. Possibly you
haven't built this model TVT, but
maybe my experiences will help you
in shooting trouble with the one that
you are building. This happens to be
the th ird TVT that I have built, and
each time the various models develop
new problems, so this time I am going
to put into writing the problems that I
ran into. I feel sorry fo r the fellOW 40
miles from new-ere who runs into
some of these problems.

First off, the delivery of the kit was
somewhat late, Apparently the sup
plier of the PC board lost the prints
and didn't make delivery on time. So
really this was not the fault of Mini
Micro Mart. I would like to make

1 1
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PART 97.112

HAM SCHOLARS

The Foundation for Amateur
Radio, tnc., a nonprofit organization
with its headquarters in Washington,
D.C" announces its intent to award
four scholarships for the academic
year 1977-78. All amateurs, wherever
resident in the U.S. and holding an
FCC license of at least General class,
can compete for one or more of the
awards if they plan a fuff -tlme course
of studies beyond high school.

The John W. Gore Scholarship pays
$750. Applicants must intend to
pursue a career in electronics or a
related science and have completed at
least one year in an accredited colle9f:!
or university toward a baccalaureate
or higher degree. Preference will be

Federal Communications Commission
Washington DC 20554

This is a request for the FCC to
consider modification of FCC Rules
and Regulations, Part 97.3lbl.

I propose that the following words
be deleted from the part mentioned
above: "and without pecuniary or
business interest. "

This particular phrase, while ques
tionable as to its intended implications,
is virtually unenforceable, the subject
01 wasted controversy, and overtaken
by even ts that continually transpire
on repeater autopatch facilities.

It is agreed that Part 97.112 is valid
and needed regulation; however, the
broad and ambiguous wording of Part
97.31bl is detrimental 10 the amateur
service because of the unnecessary
confusion created by it.

While the primary reason for re
questing th is change is to realize the
fu ll advantages of repealer autopetch
technology, the parallel case is opera
t io n of the Class D Citizens Band
under Part 95. We have virtually no
d ifference between a Class D operator
o rder ing a pizza via his ca radio or an
amateur doing the same via a repeater
ectooetcn - except that the former is
authorized while the latter is steeped
in controversy. The question of avoid 
ing telephone company tariffs is
moot, because in the case of the ca
operator the telephone is avoided
completely, whi le the eurcpatch is
providing an income for the phone
services.

Your expedit ious consideration of
th is subject is solicited and a copy of
any germane request for comment or
rule and order is hereby requested.

William J. Howard
FPC San Francisco

I_ _ ----J
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WORD FOR WORD

I hope that you will print this letter
word fo r word in 73.

GOOD BUDDY1 1

_ _ '96

David O. W_ WB2COX
Greanwrieh NY

Received my March issue of 73
today. Whi le I am a very recent
subscriber to your publication. I must
rate it tops in its field. No o ffense
intended to OST or CO magllzines. as
I have subscribed to both o f them in
bygone years.

First off, I was a ham long before
the 11 meter Cit izens Bal"ld was even
thought o f. I used to work t he 11
met er ~m band. as I am almost
certain t..... t Wayne Green did (judging
from his a ll lenen) . The thing that
irks me. and probably most hams who
did not r ise from the ranks of the
CBers, is the very fact lhat we were
chased o ut o f the 11 meter band, in
o rd er that it could be handed to a
group. on the proverb ial "silver plat
ter," and used in th e same manner in
which tne hams had been using it.
Except, no e xamination requirements
were involved. This provided many
would-be hams ..... ith a cheap and
e Ho rtless My to enjoy hamming. This
probably was not t he in tllrlt o f the
FCC. But, what else could the FCC
expect? Aher a ll, a person who d id
not po$SIISS lIrlough intelligence to
plug in If'l electr ic ec tteeoct could
obtain a Cli1S5 0 Cit izens Band license,
with no q uest ions asked. That is.
provided he or she met the age re
quiremerlt s and m uld produce the
license fee. Pretty cheap pr ice to pay
f or hcbbv -tvce communia tio ns
privileges.

Many ar ticles which are published
in 73 seem to promote the idea of
ham clubs going all out to recruit
prospective hams from the CB ranks.
This seems ridicu lous to me. If these
CBers had des ired to become hams.
they wo uld have done 10 in the first
place, the same as thousands of us did
in yNrs pest. I am employed as an
electro nics technician for , ra ilroad,
.nd have a shop in a terminal. Many
ra ilro&ders, who a re a lso CBers. come
into my shop, ask ing if I can furnish
them with railroad Irequency c rystals
for their CB rigs. The rai lroad radios
o perate on approximately 1·3/4 meter
FM. These same people refer to them·
selves as radio operators (no t as
electrial appliance users). When
mention is made to them that they

showing good evidenOl that I am
wrong. tl1en they o nly prove my point
further.

Study Guides
and

Code Tapes 
The Best Available

" CB Can Do Some Things Better."
Could we have thew spaces filled with
something worthwhile about amateur
radio ? (Befo re the CB world comes
down on me, I have a CB and a license
lor n, but if I wanted to know
10rnething about ca, I would go to a
CB publiation.)

Then, the mere fact that you print
some of the lette-s you do - do you
select as many antt- League letters as
you an? Letters using great and
outstanding examples such as HAL
discontinued a kever or that one of
t he thousands of electronics corn
panies has a PEP wattmeter and then
saying something like: 'AR RL is really
on top of lnings: ' just shows how
fOOlish these readers are . I hope that if
they miss anything in the field they
a re in for a career, that their credi
b ility will never again be trusted. (By
the way, if I may use the same
unsupported logic from these people,
if 73 has ever pri nted an ad for
Trigger, v.tlich I have a lso had trouble
with , I hope that we realize met it is
not as interested in tbe amateur rad io
world as it is in securing advertisers to
increase its greedy income - see, I can
speculate too - but, in doing so, I
hINe condemned everyone wtlo writes
or works fo r 73. Are you letter writers
rea lly using your heads?)

I am not saying lhat 73 is all bad 
I haYe seen good things. But some
changes have to be made. For in
stance, v.tlen the term "d a mn is used
in the " Novice a & A" colulTYl, it
ought to haw a ttefin it ion. Many
beg inners, as well iIS o ld-t imers. may
not understand such th ings, as t he
o nly place I I'Iave seen it is in the
commercial broadcasting.

Secondly, if you. or any of the
leners you publish, mndernn the
AR RL (or any other organilation ), do
it - but don't do it without any
proof. I have seen no proof of any
kind t hat is substantial enough to say
the AR RL is doing more for them·
selves than ham radio or that they are
behind the times..

The space you waste o n con
demning the ARRL and then ee fact
that you don't seem to be doing
anything ebcot it really gi\lllS me a
negat ive attitude on the ...nole maga
l ine. In fact, it is hard to trust the
credibility of any article in a magazine
whose editors spend their t ime bl.
tantly cursing e \lllrythil'lQ else. If you
are again1l something and an show
substantial evidenOll, then I might
withdraw my ARRL membership. But
as it stands now, you only help
support my belief that the AR R L is
the finest organilltion evefteble to
amateurs . If you want to put the
ARRL down, quit talking and get up
your own tllllrns of lobbyists and go to

the WARC. Prove yourself. I a m only
sorry that rNders often tend to liSlIlrl
to writers o f poor editoria lL If every·
body agreed with your philosophies.
then _ would all read 73 and the
FCC wo uld be able to pas$ any regul.
t ion they wanted to and amateur
radio would be the loser.

I hope tnet you will publish this
entire letter, as I feel that it has a lot
to say. I am sure that a lot of readers
will condemn me for this letter, but if
they cannot prow their po ints by

fester than I could copy (good prac
tice) . All of , sudden, right on the
frequency of , OSO, some lid began
tuning up ,nd calling co.

This is not the lim t ime I heerd
this, but tonir;.t it made me sid<. and
reminded me 01 ca.

I did nol try to put down CB, but
ham is heads above. It makes me sad

Lo uis C. Berry
Simi Valley CA

P.S. You do not have to plead with
caers to upgrade to ham. It takes
some longer than others, but it is a
natural transition (if they will spend
as much t ime learning the code IS

they do bacj.mouthing it ).

For example , in February, 1977,73.
_ find WilYne Green attacking the
League o n the WARC. No....t1ere in his
editor i, l did he offer any concrete
evidence on v.tlat the ARRL is doing.
Unless he can back up malic ious state
ments like " ... but I know they are
far more interested in spending
$000,000 on a new wing for the HO
building than trying to protect o ur
bands." Wowl A magazine that would
print such a thing as this wit h not one
single 'Mlrd o f supporting evidence
It.e., names, dates, places, or even
quotes from the WARC) must be a
really poor publicat ion. I don 't know
how many hams have benefited from
the HO wrvices, but withoul the
nightly (and dli ly) code practice
sessions, I am sure that there iill'"e m;my
hams out there who wou ld not hi...
gonllrl their General land above)
tickets. (By the MY, I don 't see 73
Magazi_ oper.ting a service like this
to the amateur radio community.)

Come to think of it., and correct me
if I am wrong, outside of publiations
of variOU1 kinds, I don't see v.t1ere 73
does anytning at all. save sit around
and condemn the ARRL. It is easy to
sit in a cnair and say wtlat the ARRL
i1 doing and v.tIat you rhink they
should do. After all, you 're not the
one who i1 doing iilnything. except
perhlps misconstruing and taking Oul
of corned everything in a League
p ubl ication. YO!J a ren't in the position
where decisions hew to be matte, and
sining in, ~ir with a good hindsight
is a lot easier tnan having to make the
decisions.

short .....as still there . Gening the
~ifier in to operation, I could not
find , 101de>r glob of any size. I d id
f ind ,n eyelet just bare ly touching ,
piec:l! o f fo il. This was corrected with
• very sharp kn ife, and the short
d isappeared on continuity . The black
plast ic form for the 2513 socket was
gent ly p ushed back on the SOldered
terminals and then taped in lO piece.
and eve ryth ing looked real good. I
fired up the TVT and it worked
beautifully - giving me the excellent
Chr istmas Eve present of a workable
TVT. which I believe was worth all
the trouble I went through.

George F. Hatch W9VMG
Fort WilYne IN

Then I rNd articles like "T.lk
About OX - WOWI " in hopes of
finding out lOme new resea rch in
propagation and see how much of a
waste of space it is. Or then the re is

To begin with, I am sorry that I
have ever spent a cent for 73 Maga ·
zine. I feel that the magazine spends a
lot of space on slandering - that's
riltot - slandering the ARR L and its
publication OST. If you use all of the
space that you waste doing this on
amateur radio issues, you might find
that rad io would benef it from it.

I 1
What marl' am - say7 - Ed.

, NITTY G RITTY
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I just read your article in the 13
Holiday edition, 1976. about the pes
sible changes of CB equipment to •
usable 10 meter system. This sounds
great to me. I am a frullr;lted CBe<
who is work ing on a haom licente.

I fell in love with 2 meters during
my recent exccscre 10 The Salvat ion
Army work in Guatemala. where I was
respor1$ible for establ ishing an emer·
gency radio systefTL We used 2 meter
equipment w ith a repeater on lop of II
mountain for 200 mile coverage of the
eree. Now I just need that utra push
to get at least a Tech level.

But back to the article: This is
something that needs to be followed
up with some o rganil ed system. There
sure are a lot of people with closets
like mine, used to store CB equip-

but t here is no excuse for d istor tions
of the magnitude represen ted t here.

Mr. Briggs purchased a prescaler kil
in February, 1975. NOlhi ng was heard
fro m him until t he summer of 1976,
over a year later, with a complaint
about low sensit ivity . A suggestio n
re<}ilrd ing t he possibilitv of shorted
input prorectjon diodes was made,
and a set of diodes IIIllIS sent, free of
charge, lor h im to try. failing in thlt,
I advised that the cost of a new scaler
chip. if t hat were t he problem, would
be about 535.00. He subsequently
returned t he unit , advising that the
diodes did not COil! the problem. He
had mounted the scaler board in a
bolt. fro m which it was removed, Ind
examined. The difficulty was in fact a
defective chip. There WitS I delay of
several ~ks prior to the mmplelion
of the repair, for various reasons. It
was decided to make the ll!plIir II no
charge. The chip was repl.ced. the
unit reinstalled in Mr. Briggs;' enclo
sure. tested (despite what Mr. Briggs;
may savl , and the unit and his check
returned. A nasty letter comaining the
same alle<}iltions as in his letter to 13
arrived;l couple of weeks later.

If Mr. Briggs had taken the trouble
to open his boll and el<8mine the
scaler p rio r to making his allll'Qiltion,
he wou ld have no ticed that the chip
had on it a dale code subsequent to
his o riginal purchase date, which is
prettv good evidence Ihat it was in
fact replaced. The unit was tested
prior to being ret urned wi th an in·
calibrat ion $2300 signal generato r;
wtly it d id no t funct io n for Mr. Briggs
is merely conjecture on my part.
Ho wever, any suggestions t o remedy
t he problem were cut shQrt by his
letters.

There a re no o ther manufact ure ",
t hat I know of ....no do service on kits
eighteen months aft er sale for free;
Mr. Briggs mi~t like t o try that wi th
a large man ufact urer and see wtlat
happens. In any even t, there is no
ellCU$(! fo r accusations of "sunshine"
repair at any price when they are
simply not true . Mr. Briggs wo uld do
well t o check his facts next t ime.

Stilnley P. Levy WB6SQU
Levy Associa tlll

Monrovia CA

LEVY REPLIESI~__I

most of the code alphabet and will
certainly be able to copy as soon as he
can write lalthQugh much of the
chaner on our ON bands is trite and
hardly a learning expeeieocel .

In the past few years. relatively
ellpensive telephone TTV equipment
has been offered to the deaf. The slow
dala rate u tilized by most limits use to
local calls, btl! mass production
should bring the cost down and thus
make for more ,vailability to ama
teurs. I am sure you can see the
possibility of a "deaf net."

A new, eliciting communications
mode has been made available to us
through the efforts of lhe Public
Broadcasting Service and f CC order
RM ·2616. If you nave e-.er tried
_tching TV wilh lhe sound off,
perhaps the Muppet Show. you soon
reeliled that something is missing.
PBS has developed a system by which
captions can be sent on the previously
unused scan line 21.

PIlr10flS desiring caplions would use
a simple decoding device. Mass avail
abil itv of this device. e$liffiilled to
cost around one hundred dollars
mmmercially (pro bably less tlYough
our surplus channelsl , would also give
us eesy IlCCeS$ to any TV for TTV,
eomputee, or code conversion uses.

The basic system is described in
graphic form in f iqure 17, Section
73.699. of lhe lelevision standards.

Line 21 wou ld start with the
normal blanking pulse and program
color bursts. This would be followed
by seven cycles o f an approximately
0.503 MHl sign;ll to synchronize the
decoder clock, t wo cycles of spacing,
and then 17 cycles t o transmit two 7
bit plus parity ASCII characters. Line
21 of the next fie ld woul d be used to
send a 9 bit pseu do·random framing
code to indica te where the two
charact ers should be located . Each
ei!tlth frame wou ld co nsist of a pulse
to set the aero c rossing bias point.

While t his system has t he d is
advan tage of slow speed (52.5 char
acters per second or 630 !).Ielter
words per minu te), it has the ad
vanlages of being CMOS-compalible
(cheapl , nOI sending unless space da ta
Ithe pseudo-random code) is provided,
and requiring minimal onboard
memory.

It sbould be obvious that dropping
tbe clock run-in, slowing the clock
rate to one telephone-compatible. and
adding memory would allow the same
system to be used for o lher purposes.

A letter to your local PBS station
might speed adoption of this system,
and give us yet another equipment
dimension.

Our efforts to introduce the deaf to
our newer modes of mmmunicat ion
might well add II new dimer'lsion to
our hobby.

L_ ,.nc;e E. Stoskopf. M.D. W8PS f
Wichita KS

NEW DIMENSIONS

My three-yea r-old son is one of the
esl:iffiilted 335,0lXl Americans who
cannot hear ill1y speech; te is able to
hear or feel sounds below 800 Hl only
with much amplification. Unlike the
many blind .....no ar-e able to partic
ipale in our hobby. he 3I1d another
estimated 13,000,000 hearing
impaired persons have, by the nature
of our early emphasis on audio
communicalions, been excrcoed.

We do have one thing in common 
the desire 10 communicate. f CC code
regulations would seem 10 limit licens
ing, but my son Kurt can recognile

I__~l

informal informat ion as a bit of bac k
grou nd.

For the past 8 years I have been a
Grou nd Radio Maintenance Tech·
nitian {tbet is, a rad io repairmanl for
the US Air Force. A major portion of
my job in ttet time has been wi th
radios t hat operate in the 225-400
MHl freq uency range. These radios
are used mainly for Air Traff ic Con
trol (ATCI of milita ry a ircraft . They
are also used elltensively for other
in fo rmation to pilots, and for
mmmill1d and control. These USllIi

mean t hat these radios are used
continuously on a 24-hour, 365-day
a·year basis. The only thing 1' W! l!YIIl"

run across that is used more is ca's
channel 19, and the VHf ATC radios
used by both t he military Md civiliill1
lirports.. To open this frequency range
up to Citilens Band type use would
require that not the military but the
Congress of the United States and the
budgetary bodies of ffi¥lY foreign
countries allocate a very la-ge sum of
money to lI:rap a working worldwide
system and design something new to
replace it with. Moving all operations
to the VHf ATC frequencies would
not work. because o f t he increase in
congestion and because some places
use more spectrum space than is avait
able in the entire VHF ATC band
(which in itsel f is larger th.. t he
entire 2-30 MHl Hf rangel.

The 406420 MHl band is also used
worldwide by the military. Although
it doesn't carry as much t raff ic as the
225400 MHz band , it is used daily for
ground mo bile rad io service. Moving
this would also be an ex pensive pro
position.

The preceding is not mean t to be a
complete report; it is just my o bser
vat ions of one user that I have worked
with on th ree cont inents.

As an answer to quest ion # 3,
" Careful evaluat ion of the priorit ies of
the needs of the United States Citl
lens." I personally think our needs are
being served fairly well for an tm.
portent purpose on these freq uencies.
They a re no t very visible to t he
public, bot they a re used elltensively
for a public service.

If anyone still wishes t o convert
these freq uency allocations to a d irect
citizens' use, I recommend that t hey
practice by removing their local
police, fire, and other government
services fro m the frequencies now
used by those services.

Ronald E. Seibel
Edwards CA

~20C8?

This letter is regarding the ute of
225420 MHl by tte govemment and
tre letter by Merrill See W88GZ, of
K;llamalOo MI. Although I am not ;I

gover-nmer'lt agent who can give you
an official report , I can give some

I~~_I

I was amu~ bv the letter from
Jim Cullen WA2ENR, in which he
asks, ' Where would hams be without
CB ?" I wonder if Jim believes that;lll
hams rose from the rankJ 0 1 the
CBen. For his information. there were
hams long before CB was even
thought of. As I mailer o f fact, there
have been hams since the very be
ginning of ntd io, ;IS we know it today.

Then! lire many complaints of
jammiflll. tuning up on net frequency
while nelS are in session, profanity _
tbe list could go on Ind on. This is not
good for ham radio in~1. It
seems lIS though this son of th ing has
become more prev;l!ent within the last
decade. One cannot help but wonder
if thew offenders did not rise from
the CB rill1ks.

may be intefested in becoming a ham,
the f i",t question is, 'What have I
gaUa do to gel a ham license?" When
the ham licensing requireme nts are
IIl1plained to them, the immediate
respo nse is, " too much trouble." One
young man accepted my offer of
assistance. and is now a very devoted
amateur rad io operator. So, it is
possible to make a radio operator out
of acae.

Anyone rellding th is Ieller may
draw the conclusion that I am down
on Ihe Citilens Band radio service.
That conclus ion would be far from
true. However , I am down on t he
inconsiderate people who use this
band strictly for hobby cwposes. CB
was intended for small businesses and
individuals who had need for an
economical two·way radio service for
business use. Many pe~!U who ln 
vested money in CB equipment for
business use soon learned that CB had
boon taken over almost entirely by
"The Good Buddy Set:' who can ta lk
all day and say no th ing.

During the 25 years t hat I have
been a licensed ham, I have tutored
many people to hamdom. I have lost
count of t he number. This was not
done through a recruiting program.
Anyone whQ ellpressed a desire to
become a ham received my encourage
ment, cooperation, and Il$$istarn:e. If
we go out and start I full scale
recruiting program from Ihe CB ranks,
_ might _II end up with the 80. 40,
20, 15, 10, 6, ill1d 2 meter Citilllns
Bands. There is strength in numbers.
but qua lity should liso be giwn some
coosideration. Lest we forget, hams
must demonslrate their ability lIS

radio operators before they Ire per
mitted on the ;lir. Let 's keep it that
way . Let us not permit people to
become licensed .,nlleu", simply
beclIuse they have enough money to
purch_ a ham rig. The him license
has a lready been cheapened enough.

Verle D. francis WesZf
M<Cook NE
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Fred Musgrave
Baltimore MO

1635 UTE

ideas, but tha t's a free press.
D,S. May WB8ATR

V., Wert OH

Recently, wtlile monitoring 3725, I
began to note a strange popping
coming over the speaker. At first I did
nol pay too much attention to it, as
aRM and QRN are quite common
place on all the bands. As the inten·
sit'll increased, I suddenly realized that
my antenna was being bombarded by
a form of rad iat ion. The longer I sat
the re, the more inlense it got. I began
to get a litt le shook, having kept track
of the latest Chinese nuclea r ex plosion
for a while alter, due in pan to its size
and the cloud it had created. I called
tile local police to find out who
monitors the environment in this area.
I was told they couldn't help, as they
had no contact with any group or
individual who did. Then I cal led the
local air base and tee operator put me
in cent ect with base environmenl. I
was told that the ir reading was nor ·
ma l. I couldn' t believe it, so I called
downtown to the American Atomia
Corporation to see if they would take
a reading for me, Their man had
already gone home for lhe day, but an
individu al gave me the phone number
of a local civil defense official here in
Tucson. His secretary to ld me she
woul d try to locate him and ask that
he call me, and he called in about ten
minutes. I explained to him what was
happening over my receiver and he
said that he would take a few readings
and call me back.

He called back and not ified me that
I hacI nothing to worry abou t, as they
could not cetect anyth ing more than
normal. About 30 minutes _It by
before Les Heru W7WIT called and
gave me another number to call. This
is whal I learned. Some parts of the
universe are studied more than others.
and our area, the Crab Nebula, is

studied rather extensively - in the
constellatio n of Taurus the Bull ,

Recently, a strong emission of
gamma radiation was detected in a
tight band of wavelengths comi ng
from tbe Crab Nebula pulsar. This
rad iat ion is caused by posit rons la
subatomic particle the size of elec
Irons but opposite ch¥gel and elec
trons destroy ing themselves.

Some of this radiation may have
been whal I heard coming over my
SJleiIker. I really can't say without
mo re research, but as lhe Chinese
radioactive cloud created by thei r
lat~ endeavor was out-of-phase with
my OT H at the t ime, it is unli kely
that it was the cause.

Sorry 'bout t hat, Don. If you check
through past issues o f 73, 1think you
will see ~ many '~,~ articles as
always, i ncluding t'- I If) s«:tion.
Comput~rs are to some as RTTY is t o
o thffs, and should be conSidered a
special in terest art!8 o f ham radio. I
don 't think you would knock tbe
R TTY content of 73, so I<W off those
who are interested in computers
elofiOrYOne has his thing l - Ed.

1 1

A SWIFT KICK

SOFTPEDALING

'---__I
The co ntroversy about 1/0 is still

going on, in spite of the handwriting
on t he wall, huh? Please do me a favor
and eliminate all that wasted space
devoted to OX, super basic elec·
tronics, ON, 6800 micros, RTTY ,
history, etc. I am really not interested
in any of that. lOid I miss anyone 's
toes?! Oh, the argument is that there
are magazines devoted to computers,
and you should Ie_ it to them ? How
about saving the space you waste on
contests? " You know who" has many,
many pages of contest data every
mont h. Leave it to them ,

Seriousl y, a year ago, I could have
writt en a 10 cent art icle (at your
rates) about everyl hing I knew about
computers. Now (the XYL will never
forgive you) I have George Morrow's
BOBO and I am slowly putting a
system together . Who knows? An
other year and I may learn some
pr09'ammlng.

By the way , how about asking
those wonderfu l, talented Ferguson!" if
t"-ty could rewrite that OS IAhhh!
beaut iful systeml for 8080 with no
monitor. You could probably find a
half page to print tbe dump.

As far as leaving 1/0 to computer
magazines, I am a charter subscriber
to KB (same as in the radio area, only
1 mag) but K B is not really the place
10 print Oscar locator programs or
{care we hope?) Don Alexander 's
program for winning Rny contests
without even being there.

I have only one complaint. Why
didn 't you give me a swift kick at an
RCB meeting many years ago, when I
didn't give you my $37 for a lifer}

Al Klein W2PMX
Miller Place NY

I
E,L. Melanson W1HOB

Montville ME

I rea lly have enjoyed 13 t he last
three years and am looking forward to
t he next 36 issues.

One th ing, t hough, fo r myself and
perhaps many other hams - I hope
you soft-pedal t he 1/0 section. There
are so many areas of amateur radio,
e.g., slow scan , ATV, Oscar, and many
Olhers t hat we haven't touched yet ,
that there is no time for 1/0 .

The amateurs who have been at it
for years and have explored all the
other facets of the hobby perhap$ go
for it, but I changed 10 13 because it
had more project1 for the avera~

ham, with more ccwn-to-ee-th pro
jects. Don't spo il it al l.

13 is put toget hoer nicely, and the
advertisers I have dealt with, such as
James and Poly Paks, have given good
service. t don't always agree with your

help you, and make you feel as
rela xed as they possibly can.

They won't break any rules fo r
anyone, but we really couldn 't have it
any o ther way, could we?

Your books are great, and I could
not have gotten my Extra without
their help.

1__---11

A WORLD OF GOOD

MISUNDERSTOOD

same. Then "vote the rasca ls out: '
electing directors who espouse your
point of yiew and who will move to
make OST what you want. I'll st ill be
there trv ing to blH;k you, but I don't
even have to Iry while you 're outside.
Obviously, the League ""-1st, legally
and mora lly, pay more attent ion 10

my wishes than to yours. After all, I
am a member,

Don't holler at me in the pages of
13 (to which I am also a subscribed ,
Jo in the League and lake me on where
you can influence the th ings you
dislike.

You could not have summed the
editorial potirion o f 73 more con·
ci$ely, Dave. FiN yoor in forfTlll tion,
most of the hams at 73 are League
members. - Ed.

David G. Boyd WA9GBW
Waukegan IL

I would like to come to the defense
of a group of misunderstood people.

Aft er read ing in your mag.az ine
about " steely-eyed " examineB, ancI
such commenlS that would make
someone th ink of the FCC as an
enemy of sons. I cannot hold my
silence.

Having taken my General, Ad·
vanced, and Extra class exams, all
from the Boston office, or outlying
examination points, I have never
gotten an unkind word. and, as a
metter of teet, have found that t hese
people really exte nd themselves to

First of all, thanks to you and your
fine staff at 73 M8Fine. You've done
it again. Through an unfortuna te
mista ke, I lost my faith in Heath
Elect ronics, and wi th your help all is
going grea t guns again. They do stand
behind whatever they sell . . . even to
the point of refund. So, here is to
Heath, keep up the good work.

Another unbelievable first for II
" biggie" - I wrote KLM Electronia
concerning technical advice on their
PA1D-160BL 2 meter ampl ifier, and
guess who I got an answer from? Mr.
Leland M, Farrer wrote me per$Onally
and in simple terms, so a lid like
myse lf could understand. He ex
pla ined my problem and how 10

correct it, This exchange of info rma·
tion took less than ten days. Now we
kno w wh y Mr. Farrer is president of
KLM; let me say they are fi ne folks to
do business with !

Just one last word abou t you and
73 Magarine - please, please, keep up
the good work. So many amateurs
become d iscouraged too easily wilh
one t hing or anolher and give up th is
fine hobby . But, with your help, the
ed ttcrs' " feedback" section, and
reponing good things along with the
bad, it does us all a world of good.
Please accepl my personal thanks for
mak ing my hobby much more fun!

David L. Martin WB9UKJ
Evansville IN

1'---__1
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THE RASCALS

BR IEFS BOOSTER

menl. II just got too noisy!
Ket'p up the good work. Could you

PUI rn scrre novice (simple) projects
for beg,"ners ~ I'm no l quile an elec
tronies engineer yet - but working on
it!

We h;rve if series o f CB to 10m
con versions coming along, Fred.
With the current depressed prices of
23 channel equipment, the time is
right to Obta in a r ig and get in on the
flln on 10. See you there. - Ed.

The recent ly expanded " Briefs"
sect ion is great. Warren Ell'll is to be
commended for his efforts in search-
ing through countless club newslellefS
to keep us all up· to-date on interesting
news. I have seen to it that 13 has
been added to the mail ing li st of
Spark G;Jp Irom the Two Rivers
Amateur Radio Club.

After reading t he Editorials, Briefs,
Be My Guest . Looking West , the FCC
news (with and wit hout commentary) ,
and the vast quantity of readers'
letters each month, 1 f ind myself very
well informed on what is happening in
ham rad io. The rest of the magazine
seems like a free bonus!

Also like the correct ions letters
grouped together rather than liC3ltered
as they were in the past.

Don't change a th ing (except for
the beller).

Jo.ph R. Nelis, J r. K3JZO
Trafford PA

1 1

I find mysel f puzzled at the logic of
many of the amateurs who write
letters to 13. So many complain that
ARR L is not repeesentanve of the
amateur fratern ily and that OST
simply does no t fill the bill as a " ham
rag: ' so - as so many have written 
they refuse to join the League until
OST becomes the kind of magaz ine
they wan t.

In view of the fact that ARRL is a
membership organizat ion, and that
OST is its journal, the way to leasl
affe<:t the nature of the organizat ion
or th e content of its journal is to
resign or not jo in. That leaves it with
members like me who like the journal
as it is now pu blished - in fact. it
gives us almost total sway in keeping
it much as it is now. Ouilling such an
organizat ion and railing at it from the
outside is much akin to telling the
baseball team you' ll Qu it and take
your footbatl home if they don 'l let
you be the quarterback. when ~ry

other member of the team has a
football in his hot littl e hand. Ob·
Yiously, your leaving makes it even
easier lor the rest to do th ir19J without
re<jilrd 10 your wishes.

If you honestly want to see change
_ in what is clearly an imponant
spokesman for amateur radio (perhaps
in a way you dislike) - don't qui l.
Join, and get you r buddies to do the

1__-
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Are you $U~ it wa$ll 'r a noisy 12A U7,
Bill? - Ed.

1

PONIES?

HATS O FF

A GIFT HO RSE?

For the lTIinitiat«J, 21033 is the
" Repeater Dock~t" that would,
among ot~ things, ai/ow HF re
peaters. See Jan. 71 Bri~fs. - Ed.

I have heard a lo t of on·the-air
crit icism about Dockel 21033, but
those who cnuctze snOtJ ld ask them
selves, am I, or am I not, mature and
responsible enough to operate? Yes,
there is the pO$Sibility 01 another
CB·type bedlam situation developing,
but the amateurs I know and associate
with a re mature enough to handle th is
relaxation of ru les and expansion o f
privileges. For those who are against
Docket 21033, I fee l you don't realize
that you are looking a gift horse in the
mouth and, by rejecling Ihe docket, I
fee l that you are saying that you are
an irresponsible person unable to
accept the additional responsi b ility
the FCC is willirM) 10 give us. I am
willing and able to accept «. are you?

Bill Fulcher W4AST/ K4 RTA
HellMl sooville TN

Let me tell you about the " GOOD
GUVS." I have been a ham for about
15 years, and have been buying equip
ment for just as long. In all of this
time, I have not fo und a deale r that I
trusted 100%, that is, unti l Electronic
Distributors, in Muskegon, Mich.
Some time ago I called them and
spoke to Carl. At this point I ordered
2 Kenwor.>d TR -7400As. Ri!tlt from
the start I was told the lruth! I .....as
told that the rigs were back ordered,
and that I might hive to wail 4 to 6

leiter to Godbout brought suggestions
from Kevin Fisher in their service
department. More pulled hlir and no
solution. Anothl'l" lenl'l" and a rep ly
with a new pair of paS$ transistors and
an offer to trx it free . I could not find
the problem, so off to the post office
with my 300 mA supply. I enclosed a
check for return shipping. The supply
retumed with the c hee k.. Thanks,
Godbout, for your assistance. Thanks
for being a company providing out
standing customer service.

RO$$ Web&r WAa5HA
Killeen T X

By gosh - I've sure heard about the
lousy service for some outfi t named
Trigger, but let me tell you the Olher
end - the business end of the rifle 
Bullet Electro nics of DaliltS sure gives
service to their customers. I ordered
one of their kits on Feb. 7th, sending
a personal check in payment. They
received it on Feb. 12th, shipped on
Feb. 14th, and I got it on Feb. 18th.
How's Ihat for real service?

Now if ~ could only convince
Unc le Sam to st op using ponies - and
- we ll - I CllI"I always dream,can't I?

Bob McCormiclt K4 FRX
Columbia SC

1'---_ _ ---'
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500 MI LS

CUSTOMER SERV ICE

KEEP ON FIGHTING

Th is letter is about an unusual
company, Godbout Electronics. Last
May I bought thei r 8 Amp 12 volt
power supply kit. In October, when I
finally got around 10 putting it to
gether, it drove me c razy trying t o
figure out why it would only produce
JOO mA before shuttirM) down. A

Be: " Logical Storage for Logic,"
March lssee.

Enjoyed the article very much, ItS is
typical of your articles, A couple of
pointslh ints:

1. The technique adapts readily to
CMOS by the simple expedient of
laying a sheet of aluminum fo il over
the styrofoam. For best results, bond
it .....it h glue to keep it from tearing as
parts are inserted or removed. Th is
keeps the device pins shorted, pre
venting static buildup, which is the
major problem in CMOS storage.
(Always be careful not to touch t he
pins when handling the devices. An
easy way to extract them is to use a
plastic alignment tool to pry the parts
out.I

2. Conductive foam solve'S the
whole problem. This is what commer·
cial Dulk users use (among o ther
things!. It is available in reasonab le
quantities from distr ibutOf"s or bulk IC
users. who often throw it out aher the
parts have been disposed of .

J . Spacing bet'M."en pin rows i1
almost always 300, 400, Of 600 mils.
never the 500 mils stated.

Frllllk Bates W61P8
San Jose CA

1 1

I am currently awa it ing my Tech
nician license and am interested in 2m
FM, I would also like to take this
opportunity to congratulat' you o n
an ,,,tremelv fine magaline. I haW!
recently had 2 letters from the ARRL
wantirM) me to join. Hi hi. W"a a re
they try ing to kid? Keep on fighting
them and the FCC. Speaking of lhe
FCC, I had passed my Tech exem o n
November 12, 1976. but still no
license. I see no reason for an over 12
week wait for it. They did not even
reply to a tene r I sent over 3 .....eeks
ago concern ing t his. All this govern ·
ment no nsense has got to stop, but I
see no solut ion myself .

Fina lly , I would like to commend
International Crystal for their prompt
and friendly service in processing a
recent order, not to mention your
own in sending me the back issues I
requested. AI50 thanks to John King
W9KZO for his patience in getting me
started in ham rad io.

Slew Royer
Greenville Il

when it comes to public service. I
really wonder if you've ever listened
lately, John, or is your readion to the
article purely emotional1 - Ed.

1"---__11 1
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NUTS!1__1
I haven't had any .,ipes with YOllr

magazine until now.
I am speakirM) about lhe article in

the March iuue, "C8 Can Do Some
Things Better."

That article should be in I CB
magazine. If a person wants to reed
about CB, just pick up one of t he tons
o f C8 mags on the market. I want 10

read about stories penaining to him
radio. If you ask me, the article had
no place in 73-

Not tak ing anything from 73. It's
still a great magazine.

John Kotr. WB9UI L
Milwaukee WI

on Oka loosa Island was vulnerable to
high water, There fore , our emergency
plans did not inc lude a great oecen
eeoce o n WR4ABZ. (As a matter 01

interest, the repeater was off the lir
for less than 24 hours.1 Our opera
tions shihed immediately to 52 and
94 simplex. Even VII4len the anterw'las
were lost It the Civil Defense Center
(pr imarily due to the wind loadirM) of
the large C8 antenna on the mast!,
WB4VJ P, the Civil Deferee Station.
_s back on the air in minutes with In

emergency antenna.
As far as "the odds of haYi"'il two

units equipped with 2 meter rigs in
both those places at that particular
time," there was at least one instance
during Eloise where a heart attack
victim .....as provided rapid ambulance
service because there were 2 meter rigs
at bot h the emergency shelter and the
hospi tal.

In add it ion to the local communica
tio ns e fforts, local hams handled
hundreds of pieces of traffic: from all
ove r the country wit h relat ion to
Hurricane Eloise, a funct ion whic:h
cannot be supplied by C8eI'$,

I do nol mean to downgrade the
effort put forward by the local C8e1'$
lwhich was outstanding!, but to
dismiu the effon of over 40 local
hams with "a nd then the lights went
out III oser town" is, to 5Z'I the least.,
misleading.

You would haw been surpri!l!d,
and pleased, at the number of hams
thlt showed up with HTs , battery
packs, mobiles and home stations with
eme~ power, and spent mlnY
houl'$ in public service during Eloise.
Fun her details on Hurricane Eloise
can be fo und in the February, 19 76,
i$Sl)!! of (excuse mel OST.

Please keep up your usually good
editorial work with 73,

S.M. Allen K4JEM
President

Playground Amateur Radio Club
Fort Walton Baach FL

Nutsl We have had several letters lib
vOUr'$ concerning the CB contents in
73. I find it hard to believe that hams
are still affect ed b y the '60s CB image.
PersoflilflV, I became iI believer this
winter when, had it not been for a CB
radio, / would have spent several cold
hour'$ on the shoulder with a broken
fan !HIt. No, John , we are not be
coming a CB magarine, but 73
cJtofinite/y feels that CB hal its pille.

OKALOOSA

POTSHOTS

1__1
The time has come to take my

favor ite editor to t ask .....ith respect to
the article "CB Can Do Some Things
Better" by David Norman in t he
March. 1977, issue of 73.

I wou ld like t o co rrect some irnp fi
cations in the "Public &!rvice" section
with respect to Hurr icane Elo ise.
First, we hams did not fo ld our tents
and fade into the sunset when the
repeater went down. We knew lor a
long time that our split site repeater

"---__I
In the March '77 "t.ertees" column,

Bob Biilson WA2T XY, regarding the
1976 Hudson Division Convention,
co mplained that " he could not affo rd
t hat type of a hamfest and that it cost
$4.00 to get into t he flea market." In
addition, he felt it chased CBers a.....ay.
Well, Bob, I've got some news for you
- the convention (not hamfestl regis
tra lion COlt was $4.00, which includ
ed all fOnJms, e"hibits, flea ITliIrket.,
and hotel ilCtivities. For ums take alet
01 time and elfon, besides expense, 10

put logether. They are a platform lor
e"changes of ideas and a place to
learn. Anyone can wander around a
flea market aU day - it's only one
part 01 a convention.

Over a hundred of your lellow
hams spent 12 months of spare time
and time off to put it all together, not
to ment ion considerable perSOf'lal
e xpense, and we had to buy our own
$4.00 tickets. We don't deserve cute
potshots by people .....ho don't ta ke
the t ime to find out what it 's all
about. The hote l .....as sold out ... and
over one thi rd of the registrants were
CBers who thought mo re about the
hobby than you did. Many 0 1 them
requested tra in ing and license infor
mation. If you can lind us a site and
.....or kers to put on a hamfest for three
to lour thousand people at no cost,
please let me koow. By the way, have
you ever attended a convent ion?

As for cheap shots from the Editor
regardirM) nonprofit organizalions, you
s"auld be interested to know that we
donated $1 ,000 to the AR RL for
WARC preparations and 5500 to
AMSAT. So go the prof its. We wei·
come requests fOf" funds to be used by
wonhwhile national and division
projects, See you in '78.

Henry Wener WB2ALW
East Hills NV

If some of the hams .....ho read your
magazine have also heard this. I .....ould
like very much to hear from them ilS

to time of day and date and approx·
itre te Intensity. What I heard C4lfTIe

ever the speaker 19 Jan. '77 and
seemed to peak out at 1635 UTE. The
sound is sorT'le'Nhat like popcorn
beinv popped or, for those of you
who have heard radiation in a geiger
counter, the sound i1 the same.

Bill Morris WB7ETZ
'rueson AZ

I
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In your Novice a and A for March
11, you state that a t ransmitter can
easily be set up for ON operation by
plugging an at oscillator into the mike
jack. and keying it.

A set up like that will have us
Novices producing MCW or A2 opera
tion, def in ite ly a no-no on any Novice
band, or any band at all below 50. 1
MHz.

Please m a ke th e dist inct ion
between doing the above o n an AM
transmitter and an 5SB rig (the latter
will p roduce A1 operat ion ).

Thomas Marquardt WB9UHX
Sharpsville IN

2m. To each his 0"'"'.
Ten Meter Be«:ons

They transmi t a carrier with CW
identification.

'---__II

GREENBAUM REPLIES

John C. Conner
Chattanooga TN

Come to think. of it, I haven't seen a
good rube article come in for quite
awhile - hmm. - Ed.

This is in reply 10 W860IM's
comments in Letters to the Editor,
March, 1911. to my gross ~ight by
no t touching upon the subtect o f 10m
FM in my January, 1911, artic le.
"Ten Meters; Dead Or Alive?"

My art icle simply explains one facet
of enjoyment on 10m, namely Ten·
Tenning. I did not intend to imply
that any mode was eeuee or more fun
than another . Th is is. personal prefer·
ence and al$O subject to considerable
controve",y.

I a lso would like to see more use of
FM on 10m with a possible gent le·
men 's agreement to keep it on 29
MHz and above, avoiding the Oscar
downlink frequenc ies, of COUI'1ie.

He ment ions the thrill of working
your nut-door nei ghbor through a
repealer 3000 miles away. Is th is
really necessary when you can do it
simplex with a mill iwalt?

Propagat ion conditions being a like.
to work a OX station on FM with full
Quieting will still take an appreciable
increase in power over other modes
and can still be worked on 55ft with ..
fraction of that power. Again, this is a
personal preference.

To monitor 29.6 for band openings
would prove frui tless if no one was on
at that time or if the channel was
being used by locals. This is why I
prefer monitoring 24·hour beacons in
d ifferent parts of the world to see if
an o pening has occurred and to where.

I do not intend to deg rade FM, as it
has proven its worth tenfold on t he
2m band. My persona l preference, as
far as OX is concerned, is still 55ft for
its eff iciency whether it's on 10m o r

JohnC~, holds his"~ bn!w transmitter built from his old Tv.

abo ut 120 Watts out.

I

HOME BREW

EXTRA CLASS

BUILT-IN STATIC'---__I
Sam Prepelka
Pituburgh PA

I had foun d a note in my 21 wpm
code tape tha t asked fo r some com
ments as to the value of the pract ice
tape in preparing fo r my Extra Class.

I fi rst sta rted out with the 14 wpm
and , after copying about 10% of it , I
started with the 21 wpm. Both tapes
are excell en t practice . because when
copying tapes of mixed groups, you
have no t ime to think about what is
nex t and it sta rts to become auto
matic in a sense.

The FCC has changed the written
exam. 50 you cannot memorize the
license manual and pass the test. Some
of the Questions on my written were
right o ut of the blue.

Cliff Riley K9ZPN
Fan Wrjne IN

Can anyone top this for a code
course on records?

I have a set of five 18 rpm records
put out by the " Victor Ta lking Ma
chine Company in collaboration with
the Marconi Institute" in 1918. These
recon:jings are all in the old spark gap
mode and progress from the basics to
20 words per minute. 8oy, t alk about
weird-sounding mode. The last rec:ord
has built-in static to t each operators
to pick the code out of the QRN.
Imagine the task those brM$pOunders
had in those days, picking manmade
static out of nature's.

This course was put out to tra in
World War I Signal Corps operators,
but t he cover says, "commercial stu
dents and amateurs may, through
these records, become competent
operators at home or in camp:' So
hams had reecroec code courses
almost 60 years ago.

Elmer W. Hill W8RFB
Wakef ield MI

t ion. Wish me luck. Meanwh ile, I have
sent for your code tapes to begin my
long-awaited start in hammi ng (which
has bee n waiting since May '16 fo r
code tapes from Trigger). I am loo king
fo rward to your sensible code
approach. Much t han ks fo r an alterna
tive to the ARR L method. which I
hea r "ain't $0 hot."

Keep up the good work, and count
me in on your side.

I built th is t ransmitter from scratch
usi"9 most ly pam from myoid black
and white TV set. I have had many
QSOs 0Yet the yea", with th is little rig
and a great many inquiries about it, so
perhaps $Omebody will be interested
in seeing it.

The circuit uses <II 6AU6 VFO, 6W6
driver/mult. lTV audio output tube ),
and a pair of 6QD6s in the final (TV
horiz. output tubesl. And if my mea
surements are correct, I run a max i
mum of about 160 Walts inpu t with

I
RECOVERV

BtROSHOT

TH E I/O DEBATE

I would like to congr8lullte the
members of the Birmingham Amateur
Radio Club who part icipaled 8Ct;vely
in ad'vert isi"9 the fact that some ama
tecr equipment was stolen IMt Decem
ber from the Instruct ional Resources
Center o f the Unive",ity o f Alabaml
in Birm ingham Th is equipment W il$

to be installed in our ham shack. The
equipment Wil$ a Yaesu FL20CKlB
linear amplifier and two Y~ d igital
readout devices. as well as an antenna.

Thanks to the 8 irmingham Ama
teor Rad io Club, in cooperat ion wilh
the University of Alabama in 8 irm ing
ham Rad io Club. Ihe equipment was
retrieved by the University Police and
the culprit will be prosecuted .

Robert M. Ervin W84VNH
Instructional Rll$Ources Librarian

The Unive rsity of Alabama
Birmingham AL

~ks_ I sent in II check for a deposit
and asked that they ship them C.O.D.
Some t ime later, t he active fi lters
came, but no radios. I called; Carl told
me that they were shipped 3 weeks
before my call. He to ld me to please
give it a few more days and then call
back. Well , a few days latl!!" the rad ios
came and in good shape. My nat is off
to Carl and all the boys at Electronic
Distributors- Keep up the good work
- they will be getting more (alll o f
my business!

Keep up the good work!
John M. BernsteIn WB2G KT

Midland Park NJ

Paul Ovenl iM WBOOOK
Westminster CO

I rea lly li ke the articles on amateur
radio. I will cast my lot with th ose
who say keep the 110 portion to an
absolu te minimum or e lse 73 will lose
its spot as one great amateur publica·
tion. I know there is a lot of inter ·
related theory. but if you broaden the
scope of your magazine too much you
wi ll lose the amateur rad io buff.
Personally. I could care less on what
makes a computer tick or how to
build or program one. 73 can either be
a good amateur publicat ion or a good
computer publicat ion - but no t both.
Somewhere it will c ross that d ividing
line and just fade into a blur of
images.

1.-..--__1

I only wish I had sobsenbed to 73
yea", earlier! It seems you shou ld stan
a col um n devoted ent irely to Trigger
Electronics, Inc. Up until last month,
...toen I inherited a year 's back issue'S
of 73, IlJ'Ive Trigger the benef it of the
doubt and my money. I have $Uddenty
real ized thai my three or four polite
leiters to Trigger ....ere like using bird
shot on a minoceros, and I will have
to develop stronger weapons- My
thanks to your " Letters" column and
WBCWTM (June '161 for the ammuni·

I

1 111.-..--__1

IL......---__IIL----I
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From one e nd o f lhe countl)l to the
other, the in terferen ce problem co n
t inues to grow. In oorthern New
Jersey , a n amatelK who saved the crew
of a ship in trouble in the Caribbean
Isee "Be My Guest " oontinued his
fi!tot against a $2000 fine over zoning
regu lat ions and towers. In Te l<<I$. the
state legislature saw introduction of a
bill that would put 5100 fines on
interference convictions, without even
~dering t he equipment being inter
fered with an d the possibility that it
oould be at fault . Representative
Samuel W. Hudson III repor ted ly
introduced the bill aft e-r a citizen in

In an effort to decrease the amount
of HF activity , the FCC is oontinuing
10 take legal act ion against members
of the so-called " HF International"
group. Lale in January. show cause
license revocat ion orOOI1i were issued
against 2 1 alleged membel1i of the
group. According to a source at the
FCC, sill' of those reques ted hearings.
twelve waived a hearing. and three did
not answer and were considered to
have waived hearings. As this issue of
73 was yoin9 to press, the first o f the
hea rings were ta king place in Houston
TX and Sacr amento CA. be fore
ad ministrat ive law judge Walter Miller.
Also scheduled was a hearing in Los
Angeles on the renewal of the amateur
license of Jack Randall , the alleged
publisher of SSS News.

Meanv.tlile , the enforcement divi
sion of the fCC continues to work
arOlind the dock to apprehend of·
fenders. Field Operations Bureau
Chief Richard Smilh told 73 t hat the
13 f ill'ed monitOring stat ions have
increased thei r staff and added a
number of mobile monitoring vans.
Smith added tha i the maIO concerns
of the F08 at the moment are oper
ato rs using illegal high po......er and the
TVI that results.

In a related development, an
Atlan ta GA area CBer was recenl ly
sentenced to 90 days in jail on charges
of using obscenity on the air. II's the
second conviction this year that has
resulted in a jail sent&nee.

T he F CC's bandwidth docket
(2077 7) may be delayed , but it's oot
dead In early March came the first
Report and Order on bandwidth
(more are expected to follow), which
sets harmonic and spurious emission
limits o n a ll ama teur transmi tters. The
specificat ions call fo r suppression of
at least 40 dB under carr ier level for
emissions un der 30 MHz, and 60 dB
for emissions between 30 and 235
MHz. The regu lat ion affects al! amit'
teur equ ipment, whe ther home brew
or oommercial. FCC spokesmen say
lhey believe most amateur equipment
ClKrently in use can pass t he specifica
tions. Yotlich in essence adop t t he lT U
standards recognized around the
world. Another angle is that FCC
engineers believe the new limits are
like ly to give them aoother hand le on
"b lack box" amplifiers and C8 tran s
ceivers that are manufactu red under
t he guise of being amateu r gear. Keep
in mind that t his is not a proposal - it
becomes law in late April.

Smolley reports don't violate the
law, roled a judge in Ponl iac, illinois.
A CBer was cited by a state t rooper
fo r "obst ructing a police o fficer,"
after t he CBer gave the lawman's
posi t ion eve r the a ir. The Rad io
Associat io n o f Erie PA sa id that the
state is co nsidering an appeal.

Amateur radio played a big part in
the Viswswariah Industrial and Tech·
nological Museum Science Fair 10

India th is past January. Accord ing to
the A RC ~PM Lerrer, published in
Coimbatore, VU2V TM was on 40
me ters for the entire week o f the fait.
with more than 200 asOs logged.
Leaflets e xplaining amateu r radio
were dis tr ibu ted to all visitors, wit h a
lectu re transmitted by VU2ARC o n
the fina l d ay o f the event. Irn: idental
tv. in the Ja nua ry A RC News Letter,
30 US statio ns were li sted as being
wo rked/heard by VUs. although only
five made the difficult 20m SS8 list 
KP 4AST , WA3T ZT , WA4 AMJ,
WA4K MY, and W4JY.

HidelSugu Vagi, the man who did
pioneering work on antennas in the
earl y 1920s. died in January in Japan .
He was 89 . 8esides the antenna that
bears his name, Vagi did the first work
in UHF . In 19 26 he had equipment
working o n 2 .5 GH z. Thanks to
Break·ln. th e Jo urnal of the Ne w
Zealand Association o f Rad io Trans
mitters.

W1AW may be losing its license!
That 's if an FCC proposal becomes
law. 11 all staned with the incred ib le
flood of license applicat ions 1C8 and
amatelJl"l tha t has swamped Gettys
burg since the first o f the year.
Over a million applicat ions ~
received in January alo ne, and ama
t eu r app lications readied t he highest
rate in history - well OYer 21,000
received in a month I A tho usand h 2
callsign ap plicat ions we-re coming in
per wee k at press time, and secondary
l ice n se app lications (undoubtedly
fueled by th e suspensio n of license
fees) were coming in by the hundreds.
By late February , FCC staffers were
scra mbling fo r a solution, and lhe
results may not be very easy for most
amateu rs to swallow. The Commission
has frozen a ll new ,ecOlldary call
app licat ions, and proposed a rule
making Yotlich wou ld e liminate dub
and mi litary club ca lls. secondary
tickets, RACES calls, and special
events caUs. What's more, the proposal
would phase out all e ll'isting secondary
and club calls upon e ll' piration. (The
proposal may well be mod if ied to set
up a specific ell' pirat ion date instead J
In t he futu re , all calls e xcept h 2s and
2x2s for Extras (yes, 21l'2s) will be
issued syst ematically , t hus eliminating
all other req uests for special o r re·
assigned calls. The docket, assigned
number 21135, can be commented
upon unt il June 2nd, with reply com
ments d ue by June 30th. Needless to
say, a strong react ion is exoectec from
the League, as wt'll as from clubs flOW

holding club calls.

PI E QSL--

The o n-again, o ff· again comprehen
sive code exam plans of the FCC a re
on again ... th is t ime. FCC spokes
men say, the exams will begin
nat iona lly on or before Ju ly 1$1. But,
it i5 imponarlt to emphasize that
targe'! dates have been set before, and
a call to you r d istr ict er\gineer 's o ffice
prior to taking the trip may be in
order. The word a t deadline was that
the code e ll'am tapes had been d upli
cated, but the latest hang-up was the
act ual written exams.

Contrary to some conflicting reo
po rts in the media, instant upgrade of
a mateur licenses was ef fective at all
FCC field offices on t he first day of
March . Initial reports from around t he
cou ntl)l ind icate that off ices haw
been packed to the walls with app li
can ts d ur ing the last few weeks . In a
73 interview, Frank Skeiber, e ll'aminer
at the 8 oston office, said that since
the elimination of the license fee and
the start of instant UWade, Boston
and many other f ield offices have
been fo rced to schedule a sep.ate day
for handling the crush of applicarlt s.
Alt hough SkeiOOr declined comment
o n the percentage o f applicants v.tlo
pass their e xern, he di d indicate that it
see ms that man y people feel that with
t he no-fee test, if they do n't pass the
first t ime, they can try again.

As many orcsoecnve Novices haw
d iscovered. the FCC goo fed o n one
version o f the current exams. A circui t
d iagra m Ohm's Law question is irn
possible to answer in its published
form, so Genysburg has been in
structed to give a ll app licants u king
that pa rticular ell'am credit for t he
question.

CB STATIO '

SWITZERLAND

• •• ••

The WARe situation is not looking
much better. The latest word from
our Washington sources re lates to the
upcoming 5th no tice on the freq uency
allocations tab les proposed for the
1979 WARe conference. IA fo urth
notice will probably not contain any
reference to the frequency eucce
tions. l In the 5th rcuce. due ou t by
late spr ing, t he FCC is ellpel:tec! to
drop I'M) large ....,....ents 01 the 75m
and 40m amateur bands. The e-o
PO$«! table (which $Iill, of course.
must withstand WAAe tcrutiny in
1979 and domestic debate at t he FCC
level] calls for elimiml/ ion o f amateur
alloca tions between 3.9 and 4 .0 MHz
and bet ween 7.2 and 7.3 MHz. Both
segments would be alloca ted for inter.
nationa l b roadcasting. These latest
develop ments wo uld seem to ind ica te
a better chance of amateu r al loca t ions
at 10 , 16. an d 24 MHz, although they
would proba bly be shared with other
services. Undef5coring the FCC pro
posals is word from the Canadian
DOC, whose WARC allocations plan
should be public by the time you read
this. The DOC plan would alKl delete
3.9·4 .0 MHz, along with 3 .8 -3.9 MHz,
from amateur use. As for 21 MHz, the
word at dead line was that there is a
good chance of restoring the band to
its o riginal status of 21.0-21.450 MHz.

Senator Barry Gold wa ter K7UGA
has aga in introduced RFI /TVI ll!9 is1a·
t ion in Congress. The bill, a ssigned
number S-864, resembles prev;ollS
RF I bills Senator Goldwater has 'Mit
ten, all of which Ialed due to heavy
lobbying by the manufacturers. Gold ·
water's latest bill would force TV sets
and hi-fi equipment to be designed
with better front e nds and suppres
sion.

Got a good ham rad,o news swry1 Drop us • l ine, or calf if in , ¥ld tak~ home
rhe 73 publicalion of your choice, provided _ publish your neW$' tip. Be su~
!O specify which book vou want. OK?

Compiled by Wanen Elly WA1GUD .and Stan Miankowski WA l UMV

Briefs

We 're srill scratching our heads over this C8 QSL ff om Switzerland. It carne
addressed to "SX 250," Peterborough, but we 've been unable to find anybody
answering that description. The Swiss op reports 8X 250's signals were 58 to 9_
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either way...
you can save from $50

to $500 with a Henry Radio
antenna package

Special
packages with
special savings...

or design-it
yourself...and
you'll still save

H3

For many years Hen ry Radio has been
providing a beam-antenna package
program for amateurs w ho wanted an
efficient but economical package.
Thousands have benefited from this
offe r in t he past. In recent years we
have offered th e cus tomer the versat il 
it y of designing their own system with
the com ponents that t hey want. Our
only requirement is the purchase of at
least :
1 Antenna
1 Rotator
1 Tower
100' Rotator Cab le
100' Coax Cable
We stock merchand ise f ro m the follow
ing manufact urers and our packages
norm all y inc lude their pro ducts.
Hy Gain Antennas
Mini Prod uct Antennas
Mosley Antennas
Swan Antennas
CDR Rotators
Tristao Towers
Triex Towers
Accessories of all ki nds

Send us a note te lli ng us w hat your
choice is and we' ll send you our low
package price.

l'Iihy buy from Henry Radio ?
Over 40 years experience. No finance charges if P8id within 90
days. Low interest contracts - 8%/yr add on (1 4'16 annual rate) .
as long as 24 months. 10% down or trade-in do wn P8yments.
Good used equipment. Most makes and models. Used equipment
carries a 15 day trial. 90 day warranty and may be traded back
within 90 days for full credit towards the purchase of NEW
equipment. Write for literature.

•

Henr/Radio
, t • • , . _ 11240 W . Ol,ympic Blvd. , Los Angeles, earn. 90064 213/411·6701

" -;! ., '~ ' ~. " _ L 931 N . Euc lid , Anaheim , cent. 92801 714/ 772-9200
.~, 0.... ; . .... r if~ Butler , M isso uri 64730 816/ 679-3127

. • y-'/'
. ~ _...- :. , .

$630
$525

$1240
$1030

Package No. 4
Swan TB-4HA or Hy Gain TH 6-DXX
'rrtstao GZ-454 FS or Triex W-51
5' mast
CDR Ham·11
RG-8 100'
Control Cable 100'
Retail Price : approximately
Package Price :

Package No.2
Swan TB-3HA or Hy Gain TH 3-Mark 3
Tri stao MM-40 or Triex SM-40
CDR Ham-II
RG-8 100'
Cont ro l Cable 100'
Retail Price: approximately $745
Package Price: $625

Package No. 3
Swan TB-3HA or Hy Gain TH 3-M ark 3
Tristao CZ-454 FS or Triex W-51
5' mast
CDR Ham-II
RG-8 100'
Control Cable 100'
Retail Price: approximately $1190
Package Price: $ 995

Package No.1
Swan TB-2A or Hy Gain TH 3 Jr.
Tristao MM-40 or Triex SM-40
CDR CD-44
RG-58 100'
Contro l Cable 100'
Retail Price: approximately
Package Price:



HMlk Greenberg W2L TP, of Cranford NJ, sr.'ing Ii""" MId fight;"g to k_p his
,ntent18$. Photo courtesy of The Daily Journal, El izlJHth NJ.

his di$trict gQt nowhere with a TVI
complaint to the Dallas FCC office.
After $Orne quick jawboning by t he
American Radio Council (led by
Frederick Maia W5UTT), Representa
tive Hudson agreed to let the bill die
in tommittee. According to a report
in the Allilntll Journal lind Comriw·
rion. the National leag..oe of Cities is
circulating a proposed model ordi·
nence which would limit antennas to
no more thBn 25 feet off the ground
or six feet from the rooftop. In lee,
MaSSilChusens. a CBer was ordered by
a district court judge 10 Slop "the
annoyane!" of stereo interferenc::e. He
ruled that RFlfTVI represents a
disturbance of the peace. The CBer
WilS giwn thirty days: to comply. John
Gallo. of the Personal Communica
tions Foundation (PCFI, wM ~oted

as saying, '"What _ are experiencing
is a crisi1 of unprec:ederlted propor
tions ... 1_ suits ¥e falling like rain
in a hurricane .inSl two-way radio
operators. " (The PCF has taken the
position that interferenc::e ordinances
are illegal because they are di.:rimina
tory and in violation of the 1934
Communieat.ions Act.) And in .... AP
story datelined Washington, Senator
Barry Goldwater K1UGA was ~oted

iI$ saying that he has an inexpen$ive
remedy when neighbors complain
about interference : " I just pick up a
.00 or .50 resiSlor and go over and
imtilll it for them." We're hoping AP
might run a correction, or, as K600N
put it in a note acoompanying the
clipping. "Barry, I think you have a
great idea, but I would stick with the
first value of t he t wo resiSlors."
Thanks fo r the above items 9Ql!'$ to
KGOON, WA4FSK, WSUTT, and
WB2NEL.

The pressure on amateurs from the
big money groups continues as
WA RC '79 draws closer. Recent
spokesmen for the broadcast industry
have nOled that the ir services address
millions of ceocre l!Nery day, while
the total number of amateurs is less
than 300,000. Also mentioned was
the fac t that a comparatively large
portion of spectrum space is assigned
to amateurs which "could be bette
utilized elsewhere" ... like brcedcest
ing. Than ks to the Wlt1t C06St DX
Bulletin.

Reporn continue to filter in to 13
of the va luable emer~y serviClt$
provided by amateur radio operators
during the snow and cotd weather that
h it the e8S1 and mid_t early in
1977. The Ho Uar>d MI Amateur Rld io
Club reports that area hams manned
CO and National Guard elTMrglOCy
shelters throughout the emergency. At
several points. overloaded telephonlt$
caused 2 meter autopatch fac i' it;lt$ to
ee .....

Alien hams operatill9 in the U.S.
under reciprocal agreements must still
notify the FCC when operating por
tab le. Although U.S. Imateurs need
not notify the FCC of portable opera
tions, aliens must st ill fil. form 410
with Washington.
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With all the controversy surround·
ing strict new tower ordinances and
R F I complaints throughout the
United States, Dvermodulation , the
newsletter of the Poinsettia Ama teur
Radio Club in Ventura CA, reminds us
that it was t he case of Whitehurst. V1.
Grimes in the United States District
Court for t he Eastern District of
Kentucky in 1926-19 29 that denied
municipalities the right to regu late or
restr ict amateur operation.

Some postscripts to reports on the
220 MHz CB s ituat ion - Sight and
Sound Marketing q uotes Hy·Gain cc
founder Andy Andros as supporting
220 CB, " It 's a bad sit uation in that
there are five megahe rtz of band space
(at 220 MHzl occupied b y only some
250,000 to 300,000 amateurs, and of
that number it's estimated that only
150,000 at most. are active . .. on
220 MHz, it's estimated the re are
fewer t han 3,000 amateurs who have
had any equipment since the beqin
ning of time." As for the amateur
service, the o ther founder of Hy·Gain,
Ted Andros, is quoted as saying that
ham radio may have outlived its use
fulness as a generator of technological
developments th rough experimenta·
tion. Andy Andros !the Hy·Ga in
president) is quoted by ~om as
saying, "It is a national scandal that
2,000 to 3,000 people lhamsl can
hold on to that space, when 15
million CBen; could use that band
.. ." Thanks to WB2VUJ. WA2JXE,
WB2ZlA, and CFA R NeW$, Oak Pa rk
IL.

One a," of interest to the ....thori·
ties is the merchandising of "black
box" linear amplifiers end amateur
gear to CB types. The mailing of these
advertisements may be in violation of
Federal law. We are looking for any
ads mailed to our readers, for the

pu rpose of forwardil'lg to the FCC.
Especially of interest are sale sheets
l ....d otber paraphernalial aimed at
dealers. Several _'ve received include
100 to 500 Watt amplifiers. labeled
"illegal for use on 11 ,neters." Think
about the mark ·ups on these TVI/R FI
generators - a 100 Watt " bi·linear"
which p uis o ut "an honest 100
Watts," list $179.95, dealer price $92.
Or a "Prid. DX300 500 Watt Amature
Linear" (thei r spelling!, which pro
mises a $ 200 profi t fo r dealers. The
same whol.saler proudly ennc unces
availabili ty of a major line of amateur
gear, just above h is listings for "co m
mo n mixer c rysta ls" - great for
p utt ing th at 11m rig up onto the
" HF" band (or slidin g a ham t rens
ceiver down to 11 from 10ml l Thanks
toWA1FIH.

Before t he FCC released its pro
posed ban on the sale of linears
capable of 10 and 11m operation, the
San Antonio Repeater Organizat ion
had already filed a ecunterprepcsel.
The club's docket and legislative•
committee chai rman, Ro be rt Wellton
K5PKK, says that abuse of the type
acceptance exemp!iOf'l by manufac
tu rers and dealers has made new regu
lations mandttory. The San Antonio
group's petition asks the FCC to
restrict: tnt sale of tr",.mining end rf
po_r 9M'" to licensed persons, estab
lish a dealer licensing program, and
provide for mandatory penaltilt$
against anyone involved in the unli·
censed use of transmitting equipment.
/4$ for type accepunce. the San
Antonio petition ar~es against it:
" . .. We wbmi t that the inclusion of
amateur equipment into the type
acceptllnce program would fail to get
to the heart of the problem. Con·
ve~ly , a total ban on all forms o f
linear or rf power amplifiers ...
would be shornighted and prejudiciat
to many lawful and conscientious

users, b ut would also fail to stop the
availa bility o f high· powered trans
mitters to uniicensed operators. TN!
amateur transceiver offering a power
input of two kilowatts PEP, with 11m
" receive only" prOVISions, would
sim ply replace the lower powered
versions c urrently available."

The San Antonio petition con
cludes t hat the iS$UE! is not the actions
of the majority of radio amateurs who
would be affected, but instead com
mercial greed. "We are hopeful that
S1rong regulation of sallt$ will stop lhe
rash o f new state and local 'ews
attempting to deal with the radio and
televi$ion Inte-tererce problem, most
of which ... usurp the Commission's
authority to regulate transmission of
radio signa's."

Chlr fritrlds to the north "- not
gone unaffected by the linear ampli
f ier problem. Shortly after the FCC
proposed a ban Of'l the manufacture
and sate of commen:iat amps COYIIl"ing
24-36 MHz, the Canadian DOC
released a plan of its own. According
to reports in The c.n..dian Amateur,
the sale of amplifiers would have to
include lwi thin ten days:) paperwork
addressed to the DOC. Specifically
rrenncrec in the Canadian proposal is
the General Radio Service ICB), but
the Amateu r Service i1 not meotioned.
The proposal calls for $1000 max i·
mum fines and up to a six month jail
term. Ed ito rializing on the DOC plan,
The Canadian Amareur didn' t seem
very optimistic: " . . . this measure ;s
coming on the scene too late to
prevent the present chaos prevailing il'l
the GRS. which sports illegal trans
mitters, illegal amplifiers, illegal pro
ced ures and various and sundry othe r
illegal o pe rations, much to the detr i·
rnent o f th ose who need the service
for legiti mate purposes." But the
strongest point of the ed itorial was
a imed at the DOC itse lf. " ... In ou r
o pinion, this amendment will be as
useless in cleaning up t he situation as
the rest o f the Radio Act has been 
unless t he political leadership of the
DOC and its to p management show
some fort itude in enforcing the pro
posed amendment and the rest of the
Rad io Act and the Regulations . . ."
Alo"ll with t he linear amplifier pro
posal, however, the DOC moved
against RFlfTVI on the manufac·
tu rer's side. The plan would ban the
sale of "machinery, apparatus, or
equipment that causes interference to
radio reception," within yet to be
defined lat press time) limiu. Yet
another sect ion of tnt Canadi.... pre
posal limits the sale of emergency
locater tral'lsminers IEl Tsl to aircraft
and seaworthy V1!SSl!1s. The dosing
date for commel'lt to the DOC was
March 17th, although an extension
had not been ruled out at deldline.

A stolen repeater? Yes, unfortu·
nately that's right. WR18AlU, the only
f I'ee'"IICCe$ autopatch repeater in
MinneapolislSt. Paul MN, abruptly
went off the air Of'l March 2nd. The
16n 6 machine, located on tnt 23rd
floor of the Snellard Tower buildil\9.
had been vandalized. left behind were
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Our English friends, who have been
leagues ahead of us fo r Ylal"li in t he
micro wave ranges, have adopted a new
ca llsign system for ATV and SSTV. A
repo rt in CO·T V, published by the
Brit ish Amateur Television Club, says
that the Home Office has erseoo
t inued issuance of IT (television) Ii·
ceoses, Instead, existing amateur
$Ound A and B licenses will be re
placed with """" ones, which will
inc lude both ATV and SSTV authon
zat ion .
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reverted to amateur use. Thanks to
the CMMJi¥I R«Jio AmatNr .
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A procf.mation from th, mayor o f Englewood NJ honoring
pfishments of the Engftlwood Amtlteur Rtldio Association.

replaced them with four 2Q().foot
wooden t~11. Today only two 01
t M tower bases remain, the rest o f the
fa mo us pioneer's station having been
eaten by the eros ion of the Atlanti c. j I.n a trend that seems t o be sur-
~ reported ear lier on these pages, the facing t hrougho ut the count ry, t he
To wn o f Bam sta ble Rad io Club will 'l theft o f lW<>way rad ios from carshas
celebrate the 75th anniveBary of been decreasing over the past few
Marconi's first transiltlantic rad io month$. The Plano T X amateur radio
tren$lTl ission. We've leamed since that club reports t ha t in the Dallas a rea t he
the US Postal 5enIice is work ing on a t heft rate dropped for the seventh
commemorative st. mp for the event, month in I row. In January, 390
which ru ns multi-operator sty le from rad ios were ripped off, as compared to
the South Wellfleet site between next an average of 920 per month through·
January 14 th and 22nd. T~e Ba o ut most o f 1976.
stable Club still needs help with
tions. and is offenng a com
t ive cachet e nvelope, 10 of wtIich are Sondra Grl$lberg, MlJYO/" of Engle-
available for a donation of $1.50, wood NJ , has declared the _k of
postpaid. Contact Robert J . Doher ty June 19 to June 25 Englewood Am.
W1GDB, RFD 1, 14 Pine St., Sand. teur Rad io Associat ion Week, in honor
wich MA 02563. of the c ity's amateur clu b. She cited

the fact that recognit ion should be
given to smeteurs for their essential
emergency services. TI'le Englewood
Amateur Radio Association has placed
lim in its category during 13 of the
last 14 field days. In 19 76 . they~
in a class by themselYlS (21A), chalk·
ing u p a total o f 10,186 points (with
2845 contacts}.

A second p hase II I satellite lor
a ma teu" may be in the WOl"ks for
1979. AMSAT president Pe rry Klein
t old 73 that NASA approached them
early in March with a tentative pro
posal to allow one o f t he space shutt le
flights t o carry an AMSAT satell ite.
At press time, Kle in said it was not a
sure thing, bu t looked good. Asked if
AMSAT had t he capabi lities for b uild
ing a second phase III spacecraft.
Klein replied that the goal of a ne.....
fundreising program just underway
has been raised to $250,000 over t he
next t hree years, .....ith $50,000 hoped
for by the end o f 1977.

Under t he program, contributors
can buy sola r cells for the """" satel·
lites in multip les o f $10 .00. Each
contributor will receive a cer tificate
attKl ing to the fact. Each of the
phew III sat ellit es will carry Ipproxi
mately 2500 $OIl' cells.

Both Osca r 6 and Osca r 7 cont inue
to have their problems. Oscar 6,
accordin g to Klein, is " limpi ng along ,"
despi te battery problems. o.:.r 7 was
reponed t o be jumping modes inex·
plicably early in Mardi. Klein added
that the mode jumping was taken care
of by Canadian control station
VE3SAT, the lim complete ly micro
c rceessc r-e o nr rc ued com m and
stati on. It's hoped that all earth ste
t ions wilt eventua lly go to full cern
puter cont rol. 8 0th phate III sate llites
will have micros onboard

An FM repeater system aimed at
keep ing h unting and fishing part ies in
reliab le radio contact with settlements
u p to 75 miles awa y is now being tr ied
out in an Eskimo community in
Quebec's arctic region.

Snowmobile portable rigs will work
back to the repealer base station in
the settlement of Koartac:, about 300
miles north of Fo rt Chi mo.

The ori ginll development work,
complete with a phone patch, was
t ried out in the Ottawa area ut ilizing I
2 meter repeater set up by DOC's
Communicat io ns Research Center in
t he hills north of the city. The station,
VE2KPG, boasts an autopateh, and
with the participation of local am.
teurs, p rovided devfllopment inlorma
ucn fo r the prctc t vpe no w being
given field tri als. The station has now

Still more changes in the works at
FCC - the Commission has proposed
elimi nating the 4 mo nt h requ irement
for noti fica t ion o f a change in stat ion
tocano n. According to FCC staffers,
tbe idea is to leave notification up to
the ;udgmetlt of the individual am.
teur - keeping in mind the remaining
regulation tha i FCC ma il be able to
reach you promptly. Anot her issue
under comidera lion is elimination of
group Novice exam mail ings, a pro
ced ural matter not req uiring a rule
making. FCC spokesmen say that
hafll$ haw let them down by failing to
send back unused exams, 10 the result
is counterproductive. treteed of cut
ting the papeMOrk, II the FCC had
hoped, only mo re paperwork has been
created!

the tran$lTl itter and receiver str ip, but
the a uto~tch and duptexer had been
ripped from t he rack. The thieves
apparently jimmied a stai rway door.
Owner K0FHC was expected to have
the machine bac k on the air by the
l ime you reitd this. Thanks to
WB0SCV.

With the release of the dockets on
linear amplifiets and type acceptance
of amateur radio equipment , the FCC
also had something to yy about him
radio. Cha irman Richard Wiley -ate
of his reservations, ". .. While I
concur in the Commission 's proposals
to ban use o f linear amplif iers in the
11m citi zens rad io band, and to re
quire type acceptance of amateur
equipmenl. I must ac*nit to doing so
"";th some reservations ,.:' Wiley
~t on to say. "... in attempting to
deal with the rapidly proliierirt ing and
sometimes troublesome CB serv ice. we
may appear to be pena lizing the amll
teu r community wh ich, in my
judgment. is one o f the most profes
si onal and self..,.egulated services
""; thin the Commission 's jurisdiction
, , :' And Wiley conc:ludl!d that, what·
ever happened to the linear amplif ill'"
and type acceptance proposals, he
wanted to tlke the opport unity". ..
to express my respect a nd admirat ion
for the a mateur community. . ."

Chairman Wiley al$O had some com·
ments of intere-st in tKl imony before
the Haute Appropriations Committee
in Washington. T I'le topic was ee
FCC's nearly 60 million dotlar budget.
Wiley, accordin g to wire service re
ports, t est ified that the F CC will not
attempt to instituta a new lee
schedule, because of a lack of
account ing per$Onnel necesserv t o
meet the federal court order' which
struck daM! the original lIC hedu le.
Documentation filed with the com·
mittee sho~ tha t tl'le FCC has co l·
sected o-.er $ 150 million in fees since
1970.

There isn't much left of Guglielmo
Marcon i's giant antenna system
erected ilt the tum of the century on
the dunes at South Wellfleet MA
There were originally twenty maSD in
I 200-loot ci rcle on the sand dunes,
bu t t hey bla w down in a nort heas ter
d uring November o f 190 1. Marcon i

17



Japanese amateurs working on the A MSAT A-OD mode J transponder
prototype. The A RR L will be responsible for all operations aspects of the
satellite, which will be designatoo AMSAT-OSCAR 8 after launch late this year.

Officer Jay Webb of the Plano TX poliaJ and Marvin A rnold WB5BWW check
out 518 W'lVIi' 2m antenna during simulated emergency test that sew all police
communications traffic switched to amateur frequencies.

The "cw" rece iving test will be
conducted at 25 words per minute for
any person capable of copying Inter
nat ional Morse Code. The "CW"

AII\ (Ai, F",,,.
1\";;0, WOIh,"9tO" DCl

4025 LSB 3.775·4 .0
7305 LSB 7.15-1.3
7315 CW 7.0·7.3
14397 USB 14.2·14.35

The Plano TX Police Department
recently tested an emergency corn
munications system provided by the
Plano Amateur Radio Klu b and Plano
area amateur radio operators. All car
to-car and car-to-base communications
were performed on the two meter
amateur ban d. This exercise was a
Civil Defense simulated emergency
test to familiarize the police depart
ment personnel and amateur radio
operators with operating techniques
t hat might be utilized in the event of a
natural disaster or failure of the police
department radio equipment. Plano
area amateur radio operators undergo
regular t raining by the National
Weather Service and provide weather
watchers in the event of severe
weather. During severe weather, the
amateur rad io operators provide a
station at the ponce department , and
the National Weather Service has
direct contact with the amateurs. Fre
quently, t he National Weather Service
requests the amateurs t o check storm
cells in a particular area t hat loo k
threatening on the weather radar.
Thanks to W5FOA.

ATTN: CC-OPS-OM, Fort Huachuca
AZ 856 13.

Stations copying AIR shou id send
their entries to: Armed Forces DaV
Test, Ai r Force Commun ications,
Service/DOYF, Richard Gebaur Air
Force Base MO 64030.

Conrinuoo on page 40

A County Circuit Court judge has
ordered a temporary injunction
against Trigger Electronics. The in
junction, which bars any Ciltalog mail
ings or magazine advertisements, is to
be followed with a request for a
permanent injunction, accord ing to
Assistant Illinois Attorney General
John McPhee. Among the witnesses
testifying against Trigger owner trael
Treger: an official of the Federal
Trade Commission, six amateurs, and
an SWl. The rub may come, however,
when people who have ordered mer
chandise from Trigger and not re
ceived it, try to collect. The consumer
fraud office at the Illinois AG's office

4030,69\175,14405
33-85,7301,14400
4005.6989.14375.49.995
MH', 143.995 MHz
7315

WAR _ A,mv
NAM _ N..y
NPG _ N••v

Transcriptions should be submitted
"as received." No attempt should be
made to correct possible transmission
errors.

Time, frequency, and callsign of the
station copied, as well as the name,
callsign (if any), and address, includ
ing zip code of the ind ividual sub
mitting the entry, must be ind icated
on the page containing the test. Each
year a large number of acceptable
copies are received with insufficient
information, or the necessary informa·
tion is attached to the transcription
and was separated, thereby precluding
the issuance of a certificate.

Entries should be postmarked no
later t han 25 May, 1977, and sub
mitted to the respective service
copied.

Stations copying NAM and NPG
should send their entries to: Armed
Forces Day Test, Chief, Navy-Marine
Corps MARS, Building 17, 8th St. &
So. Courthouse Rd.. Arlington VA
22204.

Stations copying WAR should send
their entries to: Armed Forces Day
Test, Commander, United States
Army, Communications Command,

WAR _ A,mv 4030,6697.5, 1440S
NPG _ N."Y 4010,7347.5.13922.5.

146.410 MH<
AIR - A;, f~ 1315

The RTTY receiving test will be
transmitted at 60 words per minu te, A
ten minute CO call for tuning pur
poses will beg in at 22/0335 GMT_ The
specia l Armed Forces Day message
fro m the Secretary of Defense will be
transmitted at 22/0345 GMT. Trans
mission will be from t he following
stations on frequencies listed.

broadcast wi ll be a special Armed
Forces Day message from the Secre
tary of Defense to all participants. A
ten minute CO call for tuning pur
poses will begin at 22/0300 GMT, The
Secretary of Defense message will be
transmitted precisely at 22/0310 GMT
from the fol lowing stations on the
frequenc ies listed.

3.775·40
3.5-3.65
3.65·3-75
7.0-7075
7.15·7.3
7.0·7.1
7075·7.150
14.0-1415
14.2·14 .275
14.0-14.1
142751435
21.0-2).2
21.27·21.4
500-51.0
144.0·146.0
146·14B
146.0·148.0
221.0·222.5

35·3-75
37754.0
3.65-3.775
7.0-715
140-142
21.25·2 1.45

7.16-7.19

3.5·375
3.775·4.0
7.15·7.3
1.0·7.OS
14.2·1 4.35
14.0-14.1

N~L, (N••of

Commun"""io,,>
S,ot""'. Son Diogo CAl

SSW 14.225·14.250

NMH ICo..,
G-.l 1\000io

S"'ioo, Ale..nd,i. VAl
SSTY 14.225-14250

7.16·7.19

WAI\ IA,my Ro<Iio_
W..hinyton OC),.

",
RTTY
~

~

'"

Nffi (N•••I
Commtln;coHoo. S..,ion.

Son F"ncisco CAl

'"~
~

~",em
~

em

""~
""~
""AM!USBICW
AM!USBICW
FMmTTY
FM!RTTY
AM/USBICW

NAM (N• • aI
Commun;cotio", S..,,,m,

No,folk VA)

14389
(1500Z·2100ZI
7.310
(I500Z·2100Z)

14.470
7.346.5

4001.5

"'""'"6997.5
14405-,

4001.5
eoos

"'"00"
7301.5
7347-5
7365
13922.5
14356
14375
14389
aosaa
20998.5
49.995 MH<
143.995 MH<
148.40 MH<
148.95 MH<
222.0 MHz

~"
~"00'"
7301
14385
14400

teur frequencies. The following is a
list of frequencies that will be used.
The left-hand column is the military
frequency in kHz unless otherwise
noted. The right-hand column is the
appropriate amateur band in MHz,

As mentioned in last month's
"Briefs," part of the observance of
Armed Forces Day will be the tradi 
tiona l military/amateur communka
uons tests. Crossband operations will
be conducted from 1300 UCT on May
21 to 0245 UCT on May 22. Military
operators will transmit in their por
tions of the band and listen on ama-

A word of caution about tubes and
transistors using beryllium-oxide
ceramics: While normal use is per
fectly safe, the fumes and dust are
highly toxic and can result in serious
Injury or death. Almost a ll ceramic
power transistors use BeD, as wei! as
Eimac 4CX250 tubes. Most are not
labeled as containing the chemical.
Never alter, grind, or clean any
ceramic part of the tube that could
generate dust or fumes. They should
be returned to the manu facturer for
disposal. Thanks to VE3AAC_

Here are some details of the
AMSAT-ARRl agreement on OSCAR
8, as reported In last month's
"Briefs." According to the document
signed by representatives of both
groups, the ARRl will pay AMSAT
$50,000 within two weeks after
launch (the delay to allow a period of
time to assess performance). ARRl
General Manager Dick Baldwm's dtatt
goes on to say, "Once in orbit, it is
understood that both the ARRl and
AMSAT will consider the spacecraft
to be in the public domain without
specific ownership." Baldwin's letter
to AMSAT goes on to outline the
league's intentions: "Our principal
inte rest in t his spacecraft is for pro
viding continuing ten meter downli nk
signals for the OSCAR Education Pro
gram, and the performance of the
spacecraft will be evaluated with th is
appl icat ion in mind," The agreement
calls for AMSAT to continue offering
technical assistance on a no cost basis
during the operational lifetime of the
spacecraft. As we reported earlier, the
ARRl, in addition to the $50,000
payment to AMSAT, will loan two
staffers to work full time (at league
expense) in Washington on the A-O-D
project.
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Circuits'

Want 1/ free cop y of any 73 publication? Surf you do. Just send in your
fallOrite ci rcui t, or even one that you don't especiafly like. If we print it, you
take home the book of your cho ice. Just be sure to specify which book you
Wi/nt. OK?

PHONO
NUG

· FACES TO REAR OF RAmo

IIIOOIFlEO
'N<

If you re as fond of phono plug rf connectors as we are, you'll be interested
in this mod for the Heath 20362m FM transceiver. To replace the phono plug
with a 8NC, first make the adapter illustrated above using 1/16" aluminum
stock. Drill "A"' holes with a ::33 drill and tap them with 6-32 threads. Drill
"8" hole 7/16" and "C" hole 1/4 ", Drill two " 0 " holes and countersink for
440 flat head screva. Then attach the phono plug to the adapter with the nut
and ground lug on the rear side, at hole "C". (Note that it is advisable to use a
washer on the front side for clearance at the PC toerd.t Now attach the
modified BNC connector with the notch towards the phono plug nut. The
flange is on the back of the adapter. A ttach the adapter to the rear panel plate
with the notch at the slide switch cutout using two 6-32 screws. It may be
necessary to enlarge the oblong hole slightly. Drill a round hole in the antenna
connection pad on the power amplifier PC board, illst large enough to accept
the BNC pin. Now assemble in a manner described in the Heath manual,
starting on page 103. (Be careful to pay attention to the tightening and strain
warnings.) Thanks to Bill Chedeville W3GQD.
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Here's a simple LF con verter allowing coverage from 25 kHz up to 500 kHz.
Be sure to use snort coax from the converter to recei""rantenna input. Here's
how to use it: Tune receiver to 3.5 MHz, peak for loudest crystal calibrator
slg",,'. You are now tuning the 25 kHz range. As you tune your receiver hi¢er
in frequency to 3. 6 MHz, you 're tuning the 100 kHz range. 3.7 MHz puts you
at 200 kHz, 3.8 MHz equals 300 kHz, 3.9 MHz yields 400 k Hz, and 4.0 MHz
gives you 500 k Hz. Thanks to James Oates W2QL I.
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A great IM·W to keep those nicads at full charge. Rx ~ 0.6 vvlts divided by the
desired current limit. We suggest /2 Ohms at Rx for 45 rnA into 450 mA./hr
AA cells. Thanks to Arvid Evans K7HKL.
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Believe it or not, this circuit was originally designed to control the
temperature of \MIter in a slow cooker at the ideal level to make yogurt! The
temperature comroller uses a model K600A thermistor available from Allied
Electronics. The potentiometer value can be changed to allow triggering of the
circuit at proper temperature. A polarized power plug should he used for
proper circuit operation. Thanks to Jim Arner, Jackson ville FL.

Here is a way to end the sutooetco.wtnte-m-mouon blues.. n!e circuit operates
your rig's push·to ·talk whenever any toucbtone pad button is pushed, thus
ending the need to engage mike before dialing. The circuit remains active for
about 2 seconds after the button is released. Thanks to Harry Ketler WtOGO.
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Here is a handy way to get·9 volts for
your 1702A EPROMs from your regu·
lated · 12 vvlt power supply. Note:
Each diode drops 0.6 volts (5 x 0.6 =

3.0 VI. Diode type is I N4004 (or
equivalent). Current limited to 1 Amp
through diodes . Thanks to Don Parks
K4IJV.
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Wondering how to squelch out amplifier fan noise and assorted ham shack
racket hetween sentences? This circuit will do all that, and make for more
reliable VOX operation when a compressor is in use. Built as an addition to the
IC compressor-expander circuit puhlished in the January 7773, the audio gate
is placed in the early stages of the audio chain, It attenuates the audio path
below a preset input level, and functions toss like the squelch circuit on your
2m radio. Thanks to John Webber WA7ZMC.

SHORT
WHOP

'.. 388

Ever wondered how to make a
VOM do double duty as a field
strength meter? Well, here's how to do
it, with. thanks to Dick Peters
WAlPWF.
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the fight. In the interim, Kenilworth
town officials moved to bring charges
of th eir own o n tile poles within thei r
borders.

While he wailed for lhe appeal to
come up in county court . Greenberg's
case be9an to attract mor, end more
attention in the local med ii. Front
page stones in tile Efizabeth Joumaf
and Daify Joumaf soon brought a
flood of letten to the editor. Most
supported Greenberg. WrOle Irene
Kowalski of Elizabeth, "Th is is a sad
state of affairs when a mired man has
to mortgage his home in order to
defend himself against altacks by
officialS. People who attended his trial
have to ld me that everything he, his
attorney, or witl1i)!lSeS had to say was
o bjected to " WrOle Jim Dembeck
of Elizabeth, " II seems to me thaI
the quesnon boi ls down to this: ls one
man's hobby, for fu n, justi fied, when
it has an adve rse effect upon his
imm ediate neig hbors? "And
Lorraine Bardack of Rose ll e Park
wcte, ".. . One man who lives
behind Mr. Greenberg laid him that
he could put his antenna on his garage
.. . I know of the fine work Mr.
Greenberg has done ..." And so it
went. until February 18th - when
Hank Greenberg's "u nsi~tly" tele
phone poles helped save n ine livl!$ .

Accord ing to G'een~ il _ a
pretty fKlrmal Frid ay night at W2LTP.
" It was about 4 :30 am and I .......
working KH6 FC on 40m SS8." Hank
to ld 73 in an interview. " All of •
sudden I heard Ihis super-weak sign~

on freq uency calling 'break - May
day, Mayday - Ihis is W3' .. . but I
could n't !let the rest ." Several tries
tater, Greenberg had copied W3lBU
mariti me mo bile, but getting the rest
o f the f rant ic call wasn't easy. Minutes
passed and the pieces began to fit
together - it was a d istress call from a

\

day for each d ay the phone poles
remained in the air afte r January
151h. Si)(t¥ amate urs lu rned out fo r
Ihe court case. ali p repared to tesntv
on Green berg's behalf, but Judge
Charles J. Stevens WOlJld not let them
testi fy, ru ling t hat no further resu
mony was necessary . Defense .....it·
I"\eS.seS who d id get to take the stand
included Or. Jerry Sevick, a physicist
and antenna expert with Bell Labs.
and Or. James M. O'Kane, I sociolo
gist at Orew Universily. Or. O'Kane
test ified on the social value of the
volunleer services performed by arnot
teurs, and his testimony would.
months later, be underxored by an
emergency at sea.

The decision .....as quickly made to
appeal Judge Stevens' ru ling, and as
this issue goes to press, Hank Green·
berg says he's determined 10 win.
Greenberg is so committed to his
cause that he's planning 10 mortgage
his hou se, if necessary, to continue

mit befo re erec t ing a structure over 16
feet high. Greenberg contends thaI no
one has ever had to obtain a permi t in
Cranford fo r antenna towers before
and he points to much higher an tenna
supports in the commercial district ,
including t~ 10wn'S own fire statfoe.
public works building, and firsl aid
SQuad headquarters. All are h igher
lhan Greenberg 's telephone pores. and
he contends that the others never even
asked for permits- In one case, the
town a<:tuatly sent people OWl" 10
direct traffic while t he tower _
being put up. Greenberg then Mked
the town if it wa:sn't vio lat ing its own
ord inances. That approach got
nowhere , and Greenberg's liJWVer,
Elson Keodall W2INL, advised thaI it
was time to 90 to court.

On December 8th 01 last year,
Han k Green berg was convic ted of
vio lating the Cranford zoning cedi
nance and fined $ 2000. What's more,
Greenberg was ordered to pay $200 a

Hank's Dilemma

: u
visiting views from around the globe

His name is Alfred " Hank " Green
berg W2 LTP. Greenberg is a retired
deputy sheriff in Cranford NJ, and
he's u p to his eilr5 in legal trouble over
his antenna farm. Greenberg says he's
the victim of political shenanigans,
and his antenna 'ight is bound to
at tect similar Case5 in New Jersev. and
possibly across the country.

More Ihan 30 years II licensed ;wna
feur, Greoenberg is considering a
mof'1gage on h;, house to finance his
appeal of I $2000 fine brOYght by •
municiP'! court judge earlie..- this ~ar.

At issue is the classic question of an
am.teur's right to erect an tennas.

Greenberg's troubles began last
September, when a neighbor com
plained his four 55' telephone poles
were an eyesore. That brought down
the local buIlding inspector, who
promptly fillld II complaint charging
Greenberg with violating the local
building code. Greenberg erected the
poles during the summer of 1975,
hoping to stec k beams on them to
supp lement h is Chr ist mas tree array
on a fron tyard tower. Fo ur poles were
pUI in, two in his side yard, an d two
in the rear, Two of the poles aren't
even in Cran ford, because the Ken il
worth town line runs Ihrou!tl his
property.

The Cranford building inspector
told Greenberg the issue W3Sfl'1 TVI.
Instead , Ihe town was wondering why
he hedn't applied for a building per .

RETRACTtON
II _ i1~ed in me~, I.

monlh !hI1 Robert Boutt> WJPS n"
onlV i' ltoe G.Mral Counto:I of thl
Amuiun R.dio ReilY Leap
(ARRl!.. nllionwide orgoniUlion 01
.nll.... radio oporalors. but .1",
rop_"'. Ihi Nllionol Associ";",, aI
8r...dc:etIM'S (NA81 and. U..... ..".•.
don no! tnd Gl<Vtol .deqUlII"lv r.p,..
..'" Ute ARR l. Thu ".Iemenl _
inco"''''I. Almough Mr. Boolh and hi.
law fi,m, Booth and frerel , do repr..
" I'l l AM . FM, . nd TV broa dcasl
, tetion . bef .... me FCC, ..., know of
no ;nllene. in ...toid> I<Jch rep resen l"
lion hn li,,"led ... conf lict. d with hi.
repr","'"ion of ltoe ARRl and .m.
I.", ,,,lio belor. the FCC. C""gr••.
or .1.._r•. We oH.. our apologioe1..

•

The O TH of Hank Greenberg W2L TP. Hi' property happens to lie in t wo towns. both of whiCh are trying to fo~ him
to temOlot!' the telephone poles.
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vessel somewhere in the Caribbean.
The b ilqes were flooded , iIfld the
ship's pumps were not work ing.
W2LTP, with the help of those "un·
sightly" antennll5, kept W3LBU trans·
mining and eenee the coast Guard in
New York . They called New Orleans
and Galveston and the FCC. Direc
t io n-find ing put the troub led cn h
(named the Explored between Cuba
and Jamaica. Five hours later, a Coast
Guard p flWle out o f St. Petersburg FL
dropped portable pumps to the
Ex p l o re r . an d the !Win ·masted
180-foot sai ling vessel and her crew of
9 were saved.

Hank Greenberg $pl!aks of the

rescue menee-ot-tecnv. He's got other
th ings o n his mi nd these days ... like
how he's going to pay the S50CXl worth
o f legal expenses his lawyer est imates
the case will end up cost ing. The
appeals process _ just getting under

way as we wen t to press, and Gn-en·
berg says he's confident of a revenal.
We 'll fo llow up on W2LTP's ordeal
later. bu t in the meanwhile, there is a
contributions d riw underway to help
o ut with t he legal bi lls. Send them to
Amateur Rad io Legal Defense Fund
for t he Benef it o f Hank Greenberg
W2LTP (ARLDFIW2LTPI. Midlant ic
Nat io nal Bank/Rar itan Valley, PO
Box 996, Edison NJ 08817, Altent ion

- Mr. S. J. Lieberman WA2FXB.
Greenberg's attorney told 73 at

deadline tha t as the appeal case
opened in Union County cccn. the
judge overruled the lower eourt,
o rdering subpoenas re·issued fo r
defense witnesses. (Mun icipal Judge
Stevern had denied them on a techni·
cali ty at the lower coun lew-l.lln tre
view o f Greenberg's lawyer, that
means Hank will f inally get his chlnoe
to present h is de fense. Among the
records Attorney Kendall has su b
poenae d : the Cranfo rd building
inspec to r's f iles o n permits.

Warren Elly WA1GUO
Assistant Editor

.. .rl!lI u S !I""" 1«.. u s
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Summer vaclltion time is almost upon
us IIr]l1in, lind it 's probably a good idea
to start planning that annual trek. In
that slime vein, we present one ham's
letter home during last summer's vaca'
tion ... a letter delayed, undOl./bted·
tv, by the Pony E)(pre$s. - Ed. Over a Barrel
Dear Mon :

H¥riet and I made it OK . The tr ip
was nea rly perfect. The car ran fine all
the way to Par is. but I had a litt le
trouble thefe . It all staned when I
noticed we Iud stopped, and I had
done noth ing to stop llS- Oh, don 't be
too worried, because we d idn 't stop
tast. We just son of coasted. I was
ta lking to a fella near there on the r ig.
and next thing you know. the whole
car was screaming at me to do some-
th ing. Homer jumped into the fronl
sea t sort o f suddenly, and sat on my
AII8$. I couldn't see wt1ef"e I W8$. I
W8$ lost . For a ll I know I could have
been on SO meters and all o f a sudden
causing aRM or something. I h il h im
wit h my logbook. It was a good hit, it
was, right o n his wet nose. I think I
scared him, 'cause in all t he confusion
Homer ran away. Harriet started cry
ing. and the kid s kept screami ng some
thing abo ut my antenna . . . and t he ir
model airp lane .. . they wanted us to

go fMl. again so their plane would fly
some more. I tell you, Mort, I almost
lost it right t here by the Walkers'
ma ilbox.

Well, Mort ... I see we'w been a
little deregulated again by Washing
ton. Boy, when I heard about it I was
fur ious ... really mad ! J U$t th ink f I
shouted 10 mysel f, no more comedy
when I forget what cal l area I'm in, no
more OX on the 2 meter rig un til you
ask the guy where he is •• . no more
. .. and Ihe n it h it me !

Ya know, Mon the FCC doesn't
milke us call CO wtl just sort of do

it. Fact is, the FCC doesn't make us
hams do a lo t of the things wtl do. We
do t hem 'cause they're fun. Like RST
and OT H. We don't have to do that; if
someone really wants to know where
we are , Ihey could look us up .. . bUI
a ll the hams do t hose th ings 'cause

they' " pan o f the fun we have on the
ham Radio. I mean, ya know?

I go na adrri t , it took me a lime or
two 10 ma ke sense out o f all th is, bul
I t hink I'm doin' it. The FCC sort of
t rusts us. in o ne sense . . . probably
cause they're over a barrel OWl'" not
haYing enough people or money or
something like that ... why, when a
gowmrneru agency suddenly gets real
popular, all that red tape. budgel
approvals. and the like could take
years.

Think of t he Ions of paperwork t his
whole thing is gonna save 'em. May be
th ey 'll take some of the money Ihey
save, and send someone after tha t
terrible noise I've been hearing all over
40 meters.

Seems like there's something in Part
97 about improving amateur rad io
(oops, I missed that one, d idn't I

Mort?! ... something in there anyway
about improving amaleur rad io Ihru
rules that make us sharpen our sk ills,
and itdvance the communications
th ing. Maybe that goes for re laxing
rules. 100.

More I think about it ... more I
th ink I'm gonna make " mobile,"
"cc-tebie," 5. 6. 7, KL7. or lost a
part o f my every transmission just
like always. and show them tha i we
don't need all that paperwor k to make
good hams o ut of us .

Whaddya th ink, Mo rt? . . , thin k it's
a good idea?

73,
Woody

P.S. The family don'! like Ma uve, Tex.,
too much. We're gonna keep going.

Reprinted from the bu/ferin 01 the
Plano Amateur Radio Ktub, Plano TX.

Wir'" WARC, repeater deregulil rion,
imtan r upgrllde, linear amplifier bans.
lind type IICCf!Ptanct! of amateur
equipment 1111 boffling up our perspec
tive on where hlIm fildio is going, ir
mighr ~ time ro rh ink again about
CB. Here's one man's perspective . . .
bur rhe tlditorial door is wide open for
more. Wl'loJt 'S your reaction to
W84APC's idHs? - Ed.

The CB Debate
All too often. we refer to the CBer

8$ an undesirable amo ngst us. Many an
o ld · ti mer, myself included, can
remember when it W8$ unthinkable 10
be seen talking to a Ca er. For many
years, both the ham and the CB
operator have gone their separate
way s, each enjoying his own hobby.
Whether we like it or not, CB radio is
here to stay, a nd it is time to take a
look at what each has 10 offer the
other . Most of us are fam iliar with the
advancements being made in com
mu nications. True, hams have made
the most contribu tio ns to the state o f
the ar t. but we also are able to f ind a
wide variety o f people using Citi zens
Band rlldio .

Man y a CB operator has an interest

in ama leur rad io but does not have
the oppon u nity to rea lty get to know
and see what amateur radio is all
about. Fo r example, I live in a small
town close to a la rge military inst alla
t ion. I have hlld amateur call plates on
my car for four yeal'S now, and have
yet to meet more than two other
hams in my area. Having recent ly
star ted a small busi ness, I found the
need fo r a two-way radio that would
enable me to keep in contact with my
off ice and a lso allow my customers to
contact me with their questions o r
problems. I bought a CB rad io and
ilPplied for and got my FCC license.

Then I stan ed to meet and get to
know the averaoge CB operator.
Thro ugh my d ay by day 8$SOCialion

with them, I fou nd that the major ity
of t he m are very sincere in their use of
the rad io. I also learned o f t he rea l
dedication o f the CBers in wanling to
he lp o thers, no matter how small o r
large t he need.

In Ihe area where I live , c a e-s have
set up 24-hour coffee breaks a long
maj or interstate highways. Th ey
offer free coffee and donuts. and a
chance to stop and rest on a long
d rive. They also have mobile un its
patrolling the interstates, work ing
with CB radio-equipped State Pol ice
cars and wreckers. to o ffer assistance
to stranded moto rists. Thei r action
puts many a stalled car back on the
road home, or gets them out o f the
Iraffic lane, thereby relTlOl/ ing a pas-

sible traffic hazard. Dur ing 18$t
Memorial day alone, Ihere was not
one acciden t on the inters ta te
bet ween Louisville and Bowling
Green. Ken tuck y .

In addition to the coffee brea ks.
du ring the tornado of 1974 in
Brand enburg, Kentucky, CB o perato rs
were work ing a round the clock to
assist the local po lice and fire depa rt·
men ts, and even used th eir pe rso nal
ca rs fo r ambulances. At th e end of the
three day disaster, we kne w ex act ly
how many peop le were 105t or
rrussmq.

How wonderfu l it would be if we
could get ama te urs and CBers working
8$ II leam, to coordinate the emer·
gency operations and e liminllte dupl i-
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cation o f eff ort. With CB units fur
nishing the "e ....es .. and help ing to
perform tra ff ic control and person
counts, and Ihe amateur-CB sta tion
acting as a son of ccotrct-cooro.na tor
stancn, we would have an unbeliev
able s....stem o f rad'O communications.
Imagine the capabilities 0 1 the _n·
equipped ham statiOn, with CW!SSB
and RTTY capabilities. AlrTIO$t an....
t .... pe of emergency assetaoce could be
wen on ," wa.... in a matter of minutes.

In ad dition, the amateu r station, with
phone patch capabitines, coold con
tac t Red Cross officials, the governor,
and Other officials directlv- In this
manner. help could be sent when and
where it is needed the rTIO$t.

With the use of SSTV, facsimile,
and video tape s'fStems. i1Ctual pictures
could be transmitted 10 the proper
officials. showing them condi tions IS

the.... reeu .... exist. Can ....au imagine the

effect of such a s.... stem. not onl ....
within .... our own state, bu t on a
nationwide basis] Who knows what
ma.... develop? Wi th the ARRL lughl
talking about a Communicator license,
and the FCC looking for more CB
frequencies, maybe someday a mm·
mon freq uency will be allocated
where hams and CBers may tal k to
each Other. The potential is unlimited.
and in this modem age of computers.
even a list o f standby emergency

stations and t he ir capabili t ies could be
main tained. In add ition, a list of
emergency supplies, alternate emer·
gency rootes, and up- to-da te status
reports would be only a button away.
Let us remember, that as iiIIT\Iteun,
there are many aven~ of research
and system development still open to
those that are unafraid to try. We can
make it work!

Billy L. Ni-'sen WB4APC
Radcliff KY

Mrs. Ma i PiidmortJ, Liberian Minister o f HtNllth and Welfare, decorates David
Urfer EL58 during ceremonies in Monrovia. Liberi<t_

Knighthood

Join 'em!

All kidding as ide, if you think
about it , o ur ute-swres seem to seoe
rale families a lot mo re t han they
should for the healt h of the fami l.....
E..erybod.,.. is so busy doing h is own
thing that _ lose sight of the most
important aspect of life - our re-

traffic was, etc. Or he finds some
exci tement in cf1asing some rather rare
station halfway across the world,
while his wife is VlIfestling with the
pots and pens upsta irs. At any rate,
for n umerous reasons, he enjoys t he
hobby. Perhaps he enjoys it so much
tha t yo u find it di ffic ul t to tear him
awa.... long enough to get his allention.
Aha ! When various diversions fail to
wo rk. you can always adhe re to the
old adage, "If vou can't lick 'em, join
'em:'

talking about the t!Pidemic. On April
5, Bruce h<KJ me run patches to the
Commvnicable Diseaw Center In

Atlanta, Georgia. These patches IWre
roo between doctors in Zorror and
doctors at the A tlanta center. They
lasted 2 Y.. bouts , The next day, similar
patches were run between the doctors
in both CDvnrries. I was told that the
Commvnicable Disease Center In

A tlanta had a ham station (WB4GFE)
and that they would try to have it on
the air on 15 meters for 14 the nel</
day. April 7, I looked for WB4GFE on
15 meters at IlTO GMT. and barely
could make them ovt. KP4DLW
;oined in to help with a relay between
us. Realiring that it was a cvmber
some situation. I told the disease
center that we would rvn patchft with
them"" 20 mettn.

The Lassa fever episode struck nine
people in Zorzor and killed four of
them. Of the slXvi_s, two became

""'f.
One of t hose ,,1>0 died was an

American nurse. Miss E5Iher Bacon of
Hawerden, Iowa. She had gi..en 30
....ears and her life for humanity.

Dave Urfer became a knight no t
solely because of his own action, bUI
because o f the responses of several
amateur rad io operators who spanned
two continents.

Lawrence I. Cotar iu WA9MZS
Skokie lL

More t imes t han I'd care to count,
amateur fr iends ha..e remarked to me,
" Your husband is so lucky to have
vee share an interest in our hobbv,"
o r, " I wish my wife could meet you so
tha t you could tell her about ham
rad io and get her interested ." or
" How can I gel m .... wife interested in
ha m radi o - how did you get in to it?"
So, I thought I'd make an at te mpt to
answer these questions in a way th at
can be helpful to t hose wives who se
husbands would l ike their company!

Ham radio is a relaxing hobb .... to
mo st peop le . Your man comes home
and sett les down in front of his rad io
and unwinds in a variety of wa'{1 - by
telling somebody about the Irust ra
hans of the day. how lousy the
Massachusetts d rivers are, how bad the

region . During t he casual round table,
Dave ment ioned that there was an
out brea k of some sort going on in
Zorl o r, and that t he doctors. Pau l
Merten and Joe Bau m, were not sure
o f what it was.

A letter had been mailed, bu t the
radio proved t o be timesaving when
EL2BA made a pho ne ca ll to t he
Minister of Health and Welfare to
notify her of what was ha ppen ing.

After the authorit ies were not ified,
doctors and specialists were b ro ught
in from t he capi tal of Liberia, Man
rcvra.

Charlie K4SK I had maintained an
o n-the-ai r rela tiomhip with thote
involved with t he emergency. and he
broke in to see if he could help. Da..e
mentioned that he and other members
':If the hospital unit vvanted to let

thei r friends and relati\ileli in the
United States know what was
happening. Dave then staned rooning
phone patches t hrough Charlie, """'0
was located in Greenville. North
Carolina.

K4SKI's log showEd the following
chronology of the traffic he ran for
the hams in Liberia for the rext 5
days:

April 2, at 2 150 GMT, I ran 3
phone patches over 20 meters to
relations in the U_S. to let them know
what was happening in Zoreor, April
4. EL2CI. Doc (Dr. GadeglJekvJ and
EL2CG (Brvcel were on 20 meters

hospital located in Zorzor {a remote
section of Liberia) .

Lassa fever is named after the town
in Nigeria where the first case
was iSOlated. It is hi!tlly mntagious,
like cholera. and the dead are buried
hurnedt .....

All traffic on 20 meters, during the
crisis. Wll$ coordinated between Da..e
EL5B, Eloise Duncan EL2AQ,
Walmtt Benjamin ELlBA. Bruce
ActaIT'S EL2CG, Dr. Gade<Jbeku of the
ZOrlOr ho$Jlital staff. and OIarlie
Wells, Jr. K4SKI, located in the U.s.

The date that called these ham
radio opet"ators into action WilS April
12. 1972 - Easter. Da..e was on the
African net on 14.292 MHz around
2130 GMT, with Walmtt and the
other hams living in t hat pa n of the

Amateur rad io o pe rator David
Urfer EL5 B!WA7 ROJ had the ho no r
ary t itle o f Knight Official in the
Humane Order of Afric an Redemp
tion bestowed upon h im fur his role in
aiding the Liberian government in
bring,ng t he 19 72 Lassa fever eei
demic under control. The presentation
was made by the Liberian Minister 01

Health and Welfare. on behalf 01

President TOlbert 01 Liberia.
Da..e recei..ed the knighthood be

cause he had sta ....ed at his amateur
radio station for o..er 86 ccosecutoe
hours. coordinating communications
bl"tween the heal th authorities in
Zorzor and Monrovia, Liberia. and t he
United States. He had been a ham for
less than one yea r, and was a main·
tenance supervrsor for a Luther llfl
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Applying ATV

The Key

lationships with those we low. In mv
view, anvthing that a woman can do
to increase t he amount of time shared
with her husband is bound to improve
their relalionship. Th is doesn't have to
be a great deal of time. but the
knowledge that VOO care er'lOugh to
make the effo rt can mean • lot.
Nobody expects you to be an expert
on subjects electronic. I pretend to no
one that I am int erested in the tech
nical side of the hobby, though I've
absorbed enough to have a very basic
understanding.

Is it hard t o pass the licensing
exam? If you managed to learn to
drive, you can do the same with ham
rad io. However, it i$ easie r if you
attend. class with competent inu ruc
tors, rather than t rying to muddle
through the license manual on your
own. Learning the code is simply a

The technology to economically
apply interactive t ell!'Vision to educa
t ional purposes is here. It is based on
t he techniques being utilized in ama
teu r television - ATV for short. Ama
teur television is an upgraded offshoot
01 ham radio, using a television t rans
mitter, a T V camera, and a regular TV
set with a special converter attach
ment. It allows an operator to breed
cast a t elevision picture and voice to
.nolher ATV operator . T hrough the
use of a repeater on UHF frequency.
it is p(mible for schools and other
eduCitional inst it ut ions to apply th is
tethnology - within a 15 to 150 mile
radius - for educat ional purposes.
The potentials iilI"e endle5$, ranging
from use in traditional classroom
activity to continuing and extension
educetcn, It can be used for home
bound i nstruct ion, for seminars
among experts at different universi ties
in New York and as far away as
Philadelph ia, for a va riety of com
munit y services (includ ing linking a
classroom wit h other segments of the
community). and to provide educa
t ional services lMlen severe weather
.nd fuel shortages force school
closings.

In o rder to insure that in the public
interesl eenain frequencies with in the
UHF dlannels be allotted specifically
to educatiooal purposes, the City

In the world of busineu and in
dustry, t he re's an adage lMlich states
that lMlen your boss asks you to give
up you r key to the executive men's
room, you're in deep trouble.

l ooking closely at th e recent
decisions by the FCC affecting t he
amateur radio service. I can't help but
wonder if we hams aren't being asked
to turn over our keys. And, if so, just
now much trouble are we in?

It's called "deregulat ion:' and over
t he past f_ years it has meant the
elimination of log books, the closing
of many oHicia l monitoring st.tions.
the abolition of the requirement to
identify portable and mobile opera
tions, and so forth. To be certain,
t hey are all seemingly smatl things,
but hidden .mong the m may lurk a
more sin iller meaning.

On t he surface at least, the FCC has
said that since we' re doi ng such a
great job of po licing and regulating

matter of concen tration and deter
mination. It ccesn't take any great
genius.

B~ides improving familv solidarity,
I'w made an .wfullot of friends and
met many people that I would .
have met without ham radio. And
ham radio is probablV the most
democratic hobby I know of . You are
judged by the signal you put on the
a ir and by your manners, not by how
much mo ney you have or have spe nt
on equipment, not by your job or by
your education. After listening t o
several hundred people going back and
forth to work on a daily basis, it
crosses most people's minds (or I hope
it does] that lhey are just like you in
the pl-=e where it counts, with.1I the
externals that we like to put up
around ourwlws st ripped aw~ by the
limitations of the .irwaves.

Unrve~tv of New York Graduate
School, through its Center for Acf.
vanced Study in Education, and t he
nonprofit Communicasting Associa
t ion of Amer ica, has f iled a pet ition
(1I21n71 wit h the Federa l Communi,
cations Commission fo r t he establish
ment of a new educational rad io
service, to be known as "comrnuol
casting" - t.e.. the use of co-cteener
mu lt i- la te r. 1 co mmunication to
educate and enlighten the participants
as well as a listening/viewing audience.
The use 01 r~io repeaters, whose
value has t:-n proven in the land
mobile and amateur radio services, is
cited as the most cost-effective _y to
blanket an urban, subYrban, or rur"
area with audio and television signals.
Spectrum space is being requened in
the 470 . nd 930 MHz range with
preference being given to the use of
television channels 70 through 83
(80&890 MHz!.

The Graduate School's Center fo r
Ad va nc ed S tudy In Educat ion,
t hrough its lnstltute for Research and
Development in Occupational Educa
tion (lRDO EI, is currently ef"l9ll9ed in
p ilot re search and development
ac tivities surrounding curriculum
development and delivery systems,
evaluation 01 protocol approa~ as
they \OoOUld applV to airborne trans
mission. protocols for interaction in

ourselves, there 's no need for govern
ment to become involved. This is
great; I'm for less government. But in
lilflt of t he bucket of worms in which
the FCC finds itself as a result of t he
snowballing CB service, I can't halp
but be a little skept ical abou t the
FCC's rationale.

Over the years, the history 01 ama
teu r rad io has been one of compliance
with regulations and courtesy in oper
ation. They have become our hall
marks. In short , _ have beeo e most
disciplined group. Discipline can be
ettected in one of two ways; First, we
do something because we know an
enforcer is looking over our shoulders.
Or second, we act for t he common
good The tetter is certainly the ideal
situation. but , alas, it is also the more
utopian of the t wo. Thus we're left
with the lirS! t ype of motivation.

In the 19205, the ear ly days of
rad io, chaos reigned supreme, A requ-

MV children have become involwd
in the hobby because t hey see the
enjoyment thei r parents get from it.
We have all come to depend on 2
meter FM as .. adjunct to the phone
and o ther modes of communications
in keeping us in touch wit h each Other
and as an aid in t imes of emergency.
Having a ham rad io license has wry
practical advantages, as I haw d is
covered on sewral occasio ns lMlen my
car broke down. I had help each t ime
withi n minutes, and this is very corn 
forting when you are at the mercy of
an unpredictable machine.

For whatever reason you find mcst
appeal ing, amateu r rad io is a hobby
well worth the effo rt to become a part
of. and which you can pick up at any
time and er>;oy.

Cindy RudinWA1MZO
Lexington MA

multiple-station situations, and assess
ment of del ivery ranges over various
t erra ins and distances via both direct
.nc! repeater transmissions. It is antici ·
peted that th is research will haw a
direct bearing upon initial efforts to
demonstra te a irbo rne dll!lrvery $"(Stems
for educational purposes in New York
State.

Or. Lee Cohen, Director of IRDOE ,
believes that t he utili zat ion of new
techno logy is impera tive if ed ucat ion
is to remain viable in the current and
future econom ic and socia l cl imat e.
"I n addit ion to t he ability to deliver
education in • more cost -effective
manner, we have the po ten tial to serve
addi tional populations no t heretofo re
served and to provide lifelong learning
opportunities to those who cannot
avail thermelves of the traditional
ClaS5l'"OOffl leaming opportunities. We
are on t he cutting edge of something
we cannot totally envision as yet,

latory agency was destred and neces
sary. It _s created, and with super·
vision, guidance, and enforcement
came order - law .nd order, if you
will, as tlPPO'Id to the law of t he
jungle. We learned that iICCOf"ding to.
regulation, something had to be done
in a certain manner, and then we came
to appreciate lhe need for doing it [ust
tha t way in t he first place. One notion
compleme nted the other. And most of
us ITew up in amate ur rad io with this

GO LDE N ROAD KIT

ALL YOU NEED
TO BECOME

A HAM

__ '!HI

Reprinted from The Minu teman,
NtrMletrer o f rM Min~fTI#ft R~

peate, Associarion, Lexingron MA.

since appl ication of the tech nology is
only limit ed by educators' imagina
t ion and inYf:!l"lt iveness: ' Imeraeti ve
television, he quickly adds. " is not the
ore·_V broadcast TV M 've come t o
know, which limits learning to the
lecture mode. GiYf:!l"l the S¥I'le con
sider.tions as have been provide<! to
the Citizens Radio Service, for
examp le, ed uc.t io nal agencies
properly li censed could experi ment
with t he delivery of quality educat ion,
hea lth , and soc ial informa t ion, and
enable viewers to quest ion, challenge,
and even present the ir ecccrocust
menu for grad ing purposes over the
.irwaves. For the FCC to deny educa
t ion on these frequencies and, . t the
same lime, expand non-essential
mobile and fixed station operations, is
to reject the populace in flVOr of t he
few: '

City UniYarsity of NY
N_ York NY

concept. Take away the concept and
the prospects are frightl"ning.

Amateur rad io is growing. It is net
growing perhaps quill as rapidly or as
ext ensively as some may envision, but
it is growing nevertheless. If new
members join oor IToup who have
never been exposed to the t ight d is
cipli ne under which we've operated an
these years, how will t hey behave?
How can they be expected to behave?
They will probably act in much the
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same f"hion ill the spoiled child who
WlInU something done his way at the
particular time he Will115 it. knowing
full wel l that the threet of a spanking
doesn 't ex ist beciluse there is no one
t~ to a<minister the punistmerlt.

Perwf"llllly. I have alWllVS felt that
t here should only be just enough
fedenl go..emment t o insl6e that t he
thi,.. wh idl have to be done in a
democracy get done. The FCC's abd~

cation of its role in the amateur
service can. over the long run. pose •
very real threet t o the existence of
amateur f'lldio itself. Consider another
adage : " Out of sight, out of mind." I
doubt vmethel'" we as a group are
suff iciently strong enough to (a)
police ourselves entirely. (bl look o ut
for our inteo--ests in int erna tional fre
q uency allocation oonfe~. a"ld lc)
protect ourselves aga inst the internts

o f powerful electronics manutec
t urers' lobbie5 when they threaten us.

In short . we st ill need the FCC. If
deregulation is coming about bec llUSll

amateur radio has in fact matured to
the point where strict supervision and
guidance are no longer necessary. then
it should be continued on a slow basis
and e xplained very thoroughly. On
the ot her hand. if deregulation is only
an ex cuse for the FCC's inabili ty to

govern a ll the radio services within its
purview. then we are in dellp troub le
indeed

Hopefu lly. in fut ure deci sions
affecting the amateur serviOll. the FCC
will ect judiciously and cautiously.
a nd certainly not give the appearence
o f the boss oomi ng into your office
and as king ~ your key.

Den. T. Davis WBLUX
South I*>d IN

The Posse

(Apt Genld S. Armberg. CB~ T,..ining Officer, if sho",," at m.monitOF a t
rha NatiOMlHHdq~

There M been much di~ussion on
the,. pages in recent mofltm about
the HHFers Hand the oons«lUttnctlS of
the RFIITVI problem. (~ '7"he Ban
Molooes Closer H and "Cmone Te/l1lS
Sllit Rat . . . " in April and March 73.
respectively.' There is, like any other
issue, Motllar side to the story. So, in
the same vein as "CB Can Do Some
Things Better" in our March issue,
hertl is more testimony to thtl llStl ful·
ness of Citizens Band. - Ed.

With some twenty million Cit izens
Band radios. the " eyes an d ears" of
local pol ice are driv ing cri minab o ff
the streets and into jail. Drunk drivers
I re beir19 sccnec and reck less drivers
are being reponed to "Smokey the
Bear" by the Citizens Band operato rs.
Why? The answe.-, cllims Chie f of
Po lice Roben FeI'"gtlsoo. president o f
the Nat ional CB Rad io Posse, ~ very
simple. " We monitor emergency chan'
neI 9 like many police, sheriffs, and
stlte pat rols. People Ife t ired of the
d runks that are runn ing up ..to
insu rance b ills, the rec kless driver who
may k ill or maim your friends o r
mine. 'Smo key' is now as close as
your CB radio and you can get help
quickly. With CB you don't get ln
volved. You report what you see and
the police act on your informat ion : '

The National CB Radio Posse WM
the brainchild of Chief Ferguson.
whose depanment is loca ted at a
majo r crossroad near Akron, Ohio. in
Bath Township. "There are not
enough police to cover every street
and highway, So a lot of good people
fee l it's time they made the streets
saltl again. They are reponing c rimes
as they happen. We a~ able to send
aid to motorists qu ickly because of
repo rts by CB radio to our stat io n .
lives are being saved. Crimini ls I~

being caught and jailed. all because a
man or WOft\iII'l picks up the 'mike'
..,d calls o n the emergency channel
19), The CB Posse got stened because

some C8ers wanted to do a bit more
by o rganizing into communi ty rad io
patrols. We encouraged this because
we and tho usanlh o f o ther police and
sheriff's departments can use tra ined
eyes and ears.

" In our case. we des ifp'led an
emblem to wear, a metal shield . car
tag. and asked for volunteers through
out the nation to carry fi rst aid kits.
flares, warni ng flags. a flashlight . an d
other equipment. These are items that
everyone should carry as a safety ru le.
anyway. The CB Posse member is not
a po lice officer. His or her ro le is to
use t he rad io. patrol . and aid a r-o tor
is t or request aid be sent. In one
southern city, 1900 call, were 109ged
in one month, resu lting in the artest
of a rapist, a burgl.... a number of
anned robbers. a mu rderer. and many
rescue missio ns t o dis tn!SSf!d motor
;m

"like the Marines. the National CB
Rad io Posse ~ looking for I few good
men and worren who want to help via
radio as unpaid eyes and ears for thei r
own commu nity police. Our program
is a national one. We have chapters
springing up in many parts of the
nation . We have chartered the Na·
tionat CB Posse as a nonprofit Irates
nal organizat ion with modest dues fo r
benefits and services provided memo
bets - every thing from a special 10
card and emblem to a death benefit if
a member is killed while MsiUing any
pol ice officer or fire fighter."

American Federat ion of Police
N. Miami FL

News! We need input. and on/: of
rhl: best sources is rM Club _ 
letter. Got OrIfJ! We tt/I'terat. OUf'
Iongsranding offer o f a fr~

subscrip tion to 73 or Kilobaud in
IlJlchange fOF a spor on VOlA'" ham
or computer dub ~«t.

mailing fisr. 0.17

Hamming/G5
II you want to "ham it up" in

England when visit ing, "plan ahead"
to tak. advantage of the reciprocal
liceming procedure available. Remem
ber. there is nothing to listen to on
what we most popularly use; 146
MHz. It IlktS I linle time to get it

"

(lice nsel. so start early and surely
allow more than a month. Airma il
your request to ; Home Office, Rad io
Regulatory Oepanmeot. Radio Regu·
lato ry Division, licensing Branch
(Amateur and Special). Water loo
Bridge House, Waterloo Road. Lon-

don. SW1 SUA. England .
There are e ight different c lasses o f

licenses IVailable. Four Iff! for f ixed
stat iorl1. four are for mobi le stat ions.

Most commonty. a rec iprocal li
cense is granted fo r six mon ths. After
expiration, the calls ign is r&served for
your use for any UK license granted
you in the future. Some of the regs
are quite d ifferent - no other person
may speak over your r ig, no third
party traffic, no code speed over 20
wpm_and no equipmen t capable of
transmining on CB freq uencies (simi·
lar to OUf5) can be taken into the
country without advance permission.

As nollld before, freq uency alloca
lion is di llerent - thei r two meter
band is from 144 to 146. with 11

speci fic frequencies between 144 ana
145 that mist be avoidtd. 150 Watts
is the maximum input power. FM is
between 145 and 146.

A copy o f your license must be
enclosed with your applicat ion for t he
Brit ish lice nse; d on't send any money
until you are adv ised of your eoouce
tion being accepted - at that time
they'll tell you what to send. In
December, 1976. the fee for a fixed
station license was about $10; for a
mobi le stat ion license it was S5. You
can buy British cu rrency at a large
bank and send it, saving the cost of
intem at iona' money orders ($3 or
morel.

Continued on paga 78



AVAILABLE NOW: Order factory direct or from our distributors. See Below

Hlnry Radio
L os AngellK, Cell f .

H Obby I n dust .y
Council Bluffs, 10 _

Mr. Keith RObeo'ts
P.O. Boll 617
Bedford, N.S.
C.nada BON 1 BO

399 SMITH STREET
FARMINGDALE. N,Y, 11735
PHONE 516-29],4100
TWX 510·224·6492 V3

TV
with a

Electronic D istributors
MUl k ltgon. Michigan

GOldstein 's
Penneo la , Fla .

Harr ison Electronics
Farmingdale, N.Y .

SS2K KIT $235
or

SS2 WIRED $285

C1 FAST/SLO SCAN
CAMERA $385

ACCESSORI ES:

Pl Polaroid adapter for hard copy photos $34.50
V1 viewing hood 514.50
Tl tripod 524.95
CK256 li ne conversion kit avai lable

BIIl" '" E lectro n ics
N_ Yo rk, N .Y.

C F P Enterprises
Lansing, N . Y.

A e n d W Electron ics
M edford, M an .

Argon Electronics
Miami Spri ngs, Fla.

A ·Q cc., I nc.
Im p e r i, l, P I .

A m a te u. Elec t ronic. Supply
Milwluk... Wise: ,
C llvel,nd, OhiO
Orllndo. Fla .

MON ITOR
FEATURES:
Oscilloscope display of SSTV signal
Rugged - modular - industrial grade
Modular Construction
Independent easy to use contro ls

CAMERA
FEATURES:
Use Cl camera with your home TV set
Has both long distance and close-up features
Adjustable frame size
Built -in slo-scan bar gen for transmit
Focus on a postage stamp

Start your
slovv-scan

Venus Scientific Inc.
Th# compan y thot put high tooltaze on th# moon, now brinK' yo u #JCPondi"ll amateur radio
technology.



The completed HW·101 and power supply. Size is compact, especially after
locating the supply in Heath's matching speaker toot illustrated).

New Products
seems very well filtered, and went
together in a couple of hours.

Alignment of the HW·l01 is very
simple, and can be completed without
thousands of dollars worth of test
equipment. Actually, all that IS

req uired is a VTVM and Heath's
trusty alignment tool (which is in·
cluded with the kid. I thought that
the VFO alignment might be a little
tricky, but it reauv wasn't at all.
During alignment of the VFO, I found
that the frequency counter on
WA1U NN's test bench was quite
handy for initially determining t he
VFO's frequency. Heath does give you
a method of using another receiver to
hea r the VFO's output, so a counter is
not essential. The remaining alignment
is very simple and straightforward.
T he built-in crystal calibrator is used
as 8 signal source and the S-meter as a
peaking meter. We got the receiver
section alignment completed and
connected the unit to a dummy load.
Now for the infamous "smoke test,"

I turned the mode switch to tune
and, uh-oh . ,. nothing! Well, not
q uite, but the output was very low. I
turned the unit off and mumbled
something about Murphy showing up
on schedule. Then I took the unit
home and went over all the step-bv
step instructions, but could not find
any wiring errors. Now what? As t he
manual suggested, I had another pair
of eyes loo k at it. Rich WB1ASL
found the problem in less than an
hour. I had placed one lead (from a
resistor on the driver circuit] in the
wrong hole on the circuit board, and
it ended up to ground instead of going
to the rest of the circui t like it was
supposed to. If I had only oean a litt le
less anxious, this minor error would
not have happened. Well, anyway, the
rig fired up just great after correcting
the wiring error, and the rest of the
align ment procedure was completed,

At home I had raised a 5OG-foot
longwire antenna. and had no idea
how the swr would stack up. I got
home just in time to listen in on the
first weekend of the ARRL DX con
test , The swr on 15 meters was about
3 to 1. The Heath pi-network output
section took it right in stride and fired
right up. Had I been using ttans'lstors

.instead of tubes in the final, such a
match would ha~e been impossible.

The "guts" view of the HW-I01.

What could have been a very tedious
part of the construction was already
done for me at the Heath plant,
namely, t he construction of the wiring
harness. This harness contains all the
necessary wires and cables that run
between the circuit boards. It cer
ta inly was nice ha~ing those muln
color coded wires neatly arranged and
prepared. It really saved me quite a
few headaches.

The kit went together amazingly
well, although it is not advisable to
spend really long stints at the work
bench doing such precise work. I
found that evenings after dinner I
could work for a couple of hours
without experiencing too much lower
back pain. One evening I worked on
the HW- 101 for over six hours, with
only one fifteen minute break. Th is is
when the only wiring error that I
made occurred. But, it was avoidable.
If I hadn't been in such an au-fired
rush to get Ihe rig completed and on
the air, it probably would not ha~e

happened. A slight amount of pa
tience is a virtue when constructing
anything, be it a home brew kever or
a model airplane, My only words of
advice are, when you're building a kit
and your body tells you it's time for a
break, listen to it and take one!
Heath's manua ls are so well thought
out t hat you can stop virtua lly any
where during construction, and have
no problems at all picking up where
you left off. A couple of times during
construction, I had to run off to
emergencies {I am a volunteer fire
fighter up here in New Hampshirel.
But, despite the interruptions, I had no
problem returning to the kit. Another
thing that Heath has na iled down is
what I cell the "boredom factor." In
other words, they know just when a
certain port ion of construction may
become tedious, and before you get
there, they'll ha~e you go to another
section of the kit.

The HW·l01 I"o't!nt together in just
under 60 hours l includ ing 3 or 4
hours fo r atiqnrrent} . After complet
ing the transceiver, I moved on to the
matching HP-23B power supply. This
popular supply. which has powered all
kinds of amateur equipment in addi
tion to the Heath units it's made for,
provides the operating voltages neces
sary for f ixed station operation. It

buildinog the kit, a suboeck is called
for as it is needed. I'l l bet this has
saved many a call to Benton Harbor
from frant ic kit builders who have
almost completed their projects only
to find a diode or trans istor has been
sucked up by the XYL's vacuum
cleaner or eaten by the family labra
dor retr iever . Essentially, what t his
system does is provide only the parts
necessary fo r t he phase of construe
non on the bench at the time. No
sorting through muffin pans full of
parts.

After opening the carton (and look
Ing at the empty Heath green cabinet
and dreaming of OX on 20m\, I saw
that the hams at Heath had sent me a
little note eKplaining that they had
received a bad batch of 6HS6 tubes.
They enclosed 6AU6s as substitutes,
and all I had to do was fill in my name
and address on a postcard they en 
closed. so the proper tubes could be
shipped as soon as Heath received
them from the manufacturer. The
tubes had not arrived as of this wrtt
ing. but the 6A U6s work just great,
with just slightly reduced receiver
sensitivity.

The 200+ page manual is ~II illus
trated and easy to follow, It includes
chassis layouts. voltage an d resistance
charts, x ·ray vie~, and schematics. In
addition to the troubleshooting
charts, the manual has many foldouts
that give parts locations for construe
tion. After reading through the
manual, I started putting my new
radio together. The first steps Heath
outlines are the installation of parts
on the switching boards. These are
special c ircu it boards with built-in
wafer switches to he ip eliminate intri
cate switch wiring. Th is is a good
place to start since the components
are not spaced extremely close
together. That kind of a sta rt gives the
first-time kit builder a good chance to
check out his soldering paraphernalia.
I was somewhat surprised to see that
Heath did not use glass-epoxy circuit
boards, But, judging from the number
of HW·10ts on the a ir, I would
venture to say that the co mposit io n of
thei r boards is more t han adequate.

The HW·101 is by far the best buy
for the ham who wants a five band
SSB and CW transceiver. With 180
Watts input and 125 Watts output on
75 and 40 meters. and 90 Watts out
on the higher frequencies. the Heath is
perfect for the seasoned amateur or a
Novice or Tec hnician with hopes of
upgrading to a higher class license. I
decided on the HW-l0l , after a long
absence from "the low bands:'
because of economy (list price is
$339.00 plus ec supply} and reliabil ·
ity. There are thousands of these rigs
operating all over the world.

Fro m date of order, it only took 10
days for the kit to arrive. I was
p leasantly surprised to see my new
Heath come in such a compact carton.
Those Heath engineers must spend
countless hours planning every last
detail. Heathkits (for those of you
who have never built one) use an
ingenious system of subpacks. Gone
are the days of a kit being just
instructions and a carton full of mis
cellaneous parts. (The HW·101 had 10
subpacks.l During the process of

THE HEATH HW· l 01
TRANSCEIV ER

With all the growth we've been
seeing in the smetear ranks, W!./

thought it might be rime to look over
some of the less expensive ways to get
on the air. Outside of home brewing iI

transmitter from II battered old TV set
and using a bargain basement receiver
(as many of us did years ago), we
thought we'd e>:amine some middle
ground - the kit transceiver. The
choices are pretty narrow, especially
when econottw is the major concern,
so here's what the editors have come
up with - the Heath HW·101. As our
reVielNef points out. the HW·l01 has
been around long enough, and enough
harm have been wing it satisfactorily,
to put the Heath well up the ladder on
anybody's lin of choices. Having used
HW·101s of various vintages in situe
fions from field day to emergency
operations, we can testify to the
transceiver's reliability and simplicit y.
-Ed.
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One of my first contacts was with Len
W8LF in Senegal! Since then, I have
received many excel lent reports from
stations all over the country and t he
world , with high marks for audio
quality. The performance of the
HW·101 has been more than satisfac
tory.

For CW operation, I later added the
optional 400 HI filter. It really makes
the weak ones come right up out of
the mud. It's good and sharp, yet not
so sharp as to cause any annoying
ringing. Break-in on CW is accom
plished by operat ing VOX from a
keyed t one, which works out quite
well. Those of you who are high speed
ON cos may want the VOX delay set
in a position that facilitates quicker
receiver recovery. That position may
not be best for VOX operation on
voice, but it is no problem to quickly
readjust the VOX delay (since a ll
VOX controls are mounted on the
right·hand side of the transceiver and
are easily adjusted without any cover
or cabinet rernovall. Located nearby
are t he S'rneter aero control and bias
adjustment.

Al though t he HW-101's dial read
out is only in 5 kl-lz increments, the
receiver has plenty of selectivi ty and
bandspread. Th is is evident on SSB,
due to a 2.1 kHI crystal filter and the
fact thaI it takes 35 turns of the large
tuning knob to go from one end of
the band to the other. I found the
tuning to be surpris ingly smooth.
without any discern ible bac klash.
Aft er about a 20 minute warm-up
period, the rig seems to be very stable.
No measurab le drift cou ld be detected
after warm-up.

Transmitter tune-up is simple - the

preselector is tuned for ma ximu m
received signal at the desired operating
frequency. This a lso sets up the tra ns
mitter dr iver tuned circu its to t he
approximate peak posit ion. The final
tune and loading cont rols are then
tuned fo r maximum output. The micl
CW level is t hen turned up to maxi
mum outP,ut, and you're all set. The
meter switch may then be moved to
the plate posit ion to check for prope r
plate current.

The front panel controls are laid
out well. In the receive mode, t he re is
metering of signal strength. While in
transmit ale, plate current or relative
output may be monitored. The dial
and mete r are bot h bac klit for easy
readability.

The HW-101 is quite a rig to bui ld
on. I'm looking forward to construct
ing the mobile power supply and
trying my luck while on a camping
trip this summer. Also in the works
are modifications fo r working RTTY,
There is plenty of output to drive any
linear amplifier on the market today,
and the front panel level control is
qu ite handy for this purpose.

I'd like to say that, in these Intta
tionary days, I agree with Heath that
the HW-101's price/performance ratio
is an exceptional value. Heath Com
pany, Benton Harbor MI49022.

Bob Cunningham WB2UIJ
Fltzwtlliem NH

73 TESTS THE TUNERS
We began this series back in March

with the idea o f co vering as many
antenna tuners as possible. Our staff
has sotren to the point where they
almost cringe with each new arrival,

I

but you'd be berd.pressed to find one

of us operating without one these
days. To a man, we'l-f? all discovered
the advantages - greater efficiency,
reduced TVI, and cooler running
finals, In future months we'll be look 
ing at some of the less expensi ve
tuners ($40 price class), and hope to
finish up with a look at some home
brew versions. So read on, and keep us
posted on what gear you 'd like us to
test for you!

DENTRON 1 KW SUPERTUNER
In t he middle ground between t he

$59.50 Dentron 80-10 Skvmatcher
random wire tuner (see the March 73 )
and the S299.50 Mon itor tuner (see
April) lies the area where most ama
teurs hang t heir hats . If you live in an
apartment or move a gr~at deal, the
random wire is you r best antenna bet.
On the other hand, if you run a full
gallon all the time and are one of
those people who go through long
periods without food or rest to catch
that rare OX, the super-duper model is
probably what you need.

In a recent 73 survey, we foun d
that the average amateur is on t he air
8-10 hours a week, runs between
200-500 Watts, and budgets a few
hundred dolla rs a year toward updat
ing the shack. "Average" ham, meet
the Dentron 1 kW SuperTuner! Retail 
ing at $129.50, this unit is the perfect
way to solve all of your matching
problems without blowing your entire
equipment budget in one fell swoop.

The SuperTuner is set up for just
abou t any matching situat ion tha t
you'll run into. A quick glance at the
bac k panel shows sturdy screw ter
minals for ba lanced, unba lanced, and
alnqle-wire feed, An SO-239 for t he
more co nventional antenna setup is
also provided. The fron t panel fea
tures th ree controls fo r transmitter
matching, inductance, and antenna
matching. Tun ing the unit is simplici
ty itsel f, using either an swr bridge or
transmitter output meter. I had no
problems perfectly matching a ran
dom wire, a standard dipole, and a
beam. No worry about those finais
going up in a puff of smoke either.

The SuperTuner is compact enough

to fi t easily in any shack, bu t it' s st ill
solid ly bu il t. Afte r ta kin g out all t he
screws necessa ry to expose the guts, I
found the un it well laid out. with
heavy-duty components used through
out.

The Dentron SuperTuner covers the
entire range of 160-10 meters. For the
sideband gallon crowd, it's also avail
ab le wit h t he capability of randl ing 3
kW at S229.50. Demren Radio Com
pany, Incorporated, 2100 Enterprise
Parkway, Twinsbllrg OH 44087.

Stan Miastkowski WA1UMV
Associate Editor

73 TESTS T HE
COMMUNICATIONS RECE IVERS

We continue this momh with our
series on general co verage receivers.
Plans call for us to include some
smaller, portable sets in future issues,
along with the communications !lnirs
we started off with. A s one reader
pointed our in a recent letter, SWUng
is an integral part of ham radio in
many foreign countries, where the
prospective ham is required to
confirm a specific number of coun
tries before moving on to an amateur
exam.

YAESU FRG-7
COMM UNICAT IONS RECE IVER
My first rea l exposure to the wor ld

of communications rece ivers occurred
ma ny years ago, a few weeks before
Christmas. I had just obtained a new
WN8 ca ll, and was ready to tack le the

The matching HP-23B sc power supply. The SuperTuner interior view - a lot in a small package.
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Severi1/ of the general coVt!nlge receivers undergoing testing by 73 staffers.

MFJ 1030BX
RECEIVER PRESELECTOR

Recognizing t hat most receivers are
perfectly adequate on freq uenc ies
below 10 MHz, MFJ Enterprises has
designed its new model 10JOBX pre
selector to cover 10 to 30 MHz, where
many receivers, particularly the older
and less expensive sets, do fall short
on performance.

Using a protected dual-gate
MOSFET lor extremely low noise, the
unit has excellent strong signal
handling ability and easily meets t he
manufacturer's claim of providing a
typical increase in gain of 25 dB.

an amateur receiver. In my opin ion,
the FRG-7 would make a fine Novice
receiver, or a "second" receiver lor
the seasoned amateur. In any case, it's
a perfect rig lor vacation and weekend
trip use. The battery pack makes it
usab le even in remote cabins, or on
board a boat.

The F RG·7 has three antenna con
necto rs, a ground, and a muting con
nector on the rear panel. The broad
cast band requires a separate antenna,
and both a clip-type and standard
SO-239 coax connectors are provided
for high frequency use.

The Yeesu F RG-7 is definitely a big
improve ment over myoid Hammar
lund workhorse receiver. Its perfor·
mance is definitely "ham standard" in
the areas of accuracy and sensitivity.
Its price and versatility, as we ll as
po rtabili ty, make it an ideal SWL
receiver. At 13 we even used the
FRG ·7 as the low i·f receiver for
tuning up a 432 MHz converter
destined for EME use. No problems
were encountered, and the battery
power sure beat runn ing a fihy-foot
extension cord which would have
been required for other receivers. For
th ose of you need ing a second receiver
with state-of-the-art featu res, it would
pay to consider the Yaesu FRG ·7.
Who knows - you might end up
retiring your present receiver ! Yeeur
Electrollics Corp., 15954 Downey
A L<e., Paramount CA.

John Moina. WB2 ZC F
Executive Ed itor

setting to be adequate lor all listening,
as no receiver overload was expert
enced wh ile testing the radio . The
remaining front panel controls consist
01 a volume control, a three-pos ition
"tone" control, a mode switch, and
two toggle switches. The latte r
switches control power and panel
lamp illum ination. The panel lamp
switch is necessary, as the FRG-] may
be powered by an internal battery,
consisting of e ight "D" flashlight cells,
rendering the receiver perfect for
wee kend t rips. A front panel speaker
is provided, as well as an ea rphone
jack and recorder jack. The receiver is
logically organized, and it only took a
few moments to switch bands once
the MHz switch and main tuning dia l
were mastered.

Operating the FRG·7 is a pleasure. I
have always enjoyed SWUng. even
though it has been a few yea rs since I
sat down and actively chased foreign
broadcast stations. The tu n ing scheme
is remarkably accurate, and all the
stations appeared on the dial exact ly
as they were listed - no 5 kHz fudge
factor as with non-synthesized com
munications receivers. The FRG·7
should appeal to the avid SWLer or
broadcast OX hound for that reaso n.
Sensitivity is good on all bands, an d
only an occasional tweaking of the
antenna preselector was necessary to
b ring 'em out of the noise. (The
antenna used for the SWL sessions was
a 350' longwire.l The mode control
has positions lor AM. AM with noise
limiting. LSB. and CW/ US8 . Each
functioned correctly.

Performance on the ham bands was
as e xpected for a receiver in the
FRG's c lass. The "wid e" main tu ning
dial effectively doubles as a band·
spread control, and there was no
difficulty copying stations on the low
bands. Sideband reception was excel
lent, and it was strange not using a
BFO control to tune them, as is
co mmo n practice with older cern
munications receivers. However. it was
difficult to sort them ou t du ring the
pileups on contest weekends. A "clarl
f ier" control would have been a nice
featu re for SSB reception, but then
again, the FRG-7 was not designed as

~

The Yaesu FRG·J communications receiver, with some QSLs familiar to SWLs
everywhere.

it with ease. It is totally solid state,
and its design is based on the latest
advances in digital technology. The
tuning scheme is based on the phase
locked loop frequency synthesis tech
nique, which eliminates the d ial
inaccuracies characteristic of older
communications receivers. It works as
follows : The user selects the single
megahertz band he desires to tune.
This is accomplished by rotating a
knob that turns a drum calibrated
from zero to 29 (MHz). An LED
indicator lamp next to the MHz con
t ro l rema ins illuminated until t he
synthesizer "locks" on the desired
megahertz band. When the LED goes
out, the FRG·7 is locked into calibre
uon, allowing perfect main dial ac
curacy. The main dial is calibrated
from zero to WOO, and is covered by
10 full t urns of the backlash-free
tuning control. Resolution of 5 kHz is
easily possible by splitting the eighth
inch dial divisions. The best pan of
the tuning scheme is, however, t he
fact that t he same accuracy is pro
vided for each MHz range. For the
first time, an SWL can search for that
elusive foreign broadcast station
knowing he is on frequency, and the
ham can use the main tuning control
as a bendsoread, due to the one MHz
per band leature of the FRG·7. A
"dial set" adjustment is provided to
accommodate mechanical wear of t he
main dial components. A calibrated
antenna preselector control is pro
vided, and normally must be peaked
several times while tuning across a one
MHz segment. An rf attenuator is also
provided, calibrated "normal," "DX."
and "local." I found the "normal"

My first reaction to the receiver was
one of surprise when I picked up the
box. Amaz ingl I could lift it and carry

General coverage receivers have
always been plagued with problems
that result when a device is designed
to satisfy the requirements of many.
Tu ning accuracy and stability are ade
quate for SWL use, but marginal for
amateur use in bands overloaded with
GRM. BFOs are opt ional on some
general coverage receivers, rendering
them ineffective for SSB and DN use.
Many hams avoid general receivers for
the simple reason that "bandspread,"
or the capability of stretching a small
band segment over many revo lut io ns
of the tuning dial, is lack ing.
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I still have my classic Hammarlund,
even though it is so unstable that I
cannot accu rately copy the evening
RTTY bulletin on wide shift. How
ever, a whole new breed of general
coverage communications has recently
arrived on the scene, filling a gap
several years wide leh when few radio
manufacturers were paying attention
to the $WL and general listening
commun ity. Recently, I was fortunate
enough to obtain one of the newest
and most technically advanced re
ceivers to test, the FRG-7, manurac
tu red by Yaesu.

Novice bands. A search through
greater Cleveland's ham emporiums
unearthed a vintage Hammarlund
HQ·129X general coverage receiver
that served me well for quite awhile.
However, as with most receivers of
yesteryear (and of more recent days).
there were several problems.
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The MFJ Receiver Prese/ector.

NEW BOOK

was a little under fou r hours, and
there were no hitches worthy of men
tion.

The ET-3300 has four soldertess IC
breadboarding soc kets . Each socket
has 48 rows of contact pairs on 0. 1
inch centers, and will hold up 6 14-pin
DIP ICs (24 total) , There are also
three common bus sockets that each
have two rows of common terminals
running the length of the socket.

To me the biggest attraction was
the ET-3300's built-in power suppl ies.
In the past . regular bench supplies
were used and that meant alligator
clip leads or solder-tacked poW(' r wires
all over the place. 8esides being
clumsy and just plain unsightly, it also
produced more than a few problems
with hum pickup, ground loops
(especially trou blesome in rf or t hose
logic circuits operating at high speed},
and layout_ These problems are re
duced considerably and , in many
cases, eliminated, by the socket
designs and internal power supplies of
the ET·3300.

There are actually three qround
referenced power supplies in the
Heath breadboard, One is suited for
TTL and other digita l logic elements
because it will pro vide up to 1.5
Amperes at +5 V de. I personally feel
that the 1.5 Ampere figure is a little
high, because it is based on a heat
sinked LM309 regulator, normall y
rated at 1.0 Ampere. Even though I
have drawn 1.2 Amperes for about
two hours . the device survived nicely.
The remaining power supplies are +12
volt and ·12 volt at 100 rnA, and they
will accommodate operational ampli
f iers, microprocessors, and certain
linear [nun-up amp) ICs. These sup
plies are regulated to within ±2% and
the specs were found to be censer
vative on t he model I tes ted. I noticed
only a few millivolts difference in t he
12 volt supplies as cu rrent was in
creased from a to 100 rnA. These
supplies are also current limited t o
prevent damage from the almost cer.
rain short circuits that will exis t in
hreadbcardinq.

The cabinet design is easy to live
with, and is suited to long bread
boa rd ing sessions with little fatigue. In
other brands of breadboa rd (of similar
designl I've used . the panel was enher
sloped too hi!fl o r too low for com
fort ab le use over a long session. The
Heathkit version appears to have been
designed by an engineer who has done
extensive breadboard work using some
of t he same products I have dealt
with. T he others will tire out your
forearm and wrists in much t he same

_ _ '92
RTTY HANDBOOK

THE HEATHKIT ET-3300
LABORATORY BREADBOA RD
Breadboarding has traditionally

been a necessary, but often ted ious,
part of amateur and professional elec
tronic design. Although a number of
methods of brea dboarding exist, no ne
has really made the job easier , only
different. On the one hand, we find
projects tacked together on little
pieces of perfboard or some sort of
"universal printed circuit stock." On
t he other hand, t here are those who
prototype their projects on litt le
pieces of phenolic material equipped
with any of several types of horrid
little spring clips.

The first really convenient brea k
through in breadboarding techniques
came a few years ago when several
companies began to offer te rminal
blocks set up as DIP-IC soc kets with
several contacts bonded togethe r on
0 .1 inch centers required for Ie
mounting. The only problem with
these for amateur use was that they
are expensive, especially when pur
chased as a lab bread board with inter
na l power supplies,

I recently bought and assembled
the Heathkit Model ET-3300 labora
tory breadboard. Total assembly t ime

The Microwave Associates "Gunnplexer" 10 GHz Front End.

cations.
The microwave devices are not

limited to communication appli 
cations, however. A Doppler effect
radar transceiver can be built using a
single Gunnplexer, based upon
application informat ion available fro m
the manufacturer. Options for the
Gunnplexer presently consist of a gain
horn antenna that bolts to the rf head.

The 73 staff has recently obtained
two Gunnple xers. A complete
communication system is being de
veloped employing a phase loc ked
control circuit. Watch 73 for complete
details as the system is refined. Pre
liminary tests indicate, however, that
the aunnctexers perform as adver
tised. These devices should eventually
interest repeater owners, as the
potential for a troublefree, wireless
link is definitely attractive.

The fol lowing are available from
Microwave Associates: MA-87108
Gunn Oscillator and varecrcr, $60;
MA-87127 - Complete Transceiver,
$8 5; MA·87 140- Complete Trans
ceiver and Antenna, $108; MA
87 14 1-Two T ransceivers and An·
tennas, SI80. Microwave Associates,
Inc., Burlington, Massachuserts, (617)
272-3000.

Although a bit more expensive, the
10308X uses separate input and out
put tuning controls to provide maxi
mum gain and setectfvttv while elim
inating the tracking problem of a
dual-gang capacitor.

The two high-Q double-tuned cir
cuits provide a real improvement in
weak signal reception while signifi·
cantly reducing out-of-ben d signals
and images. With the preselector on
and properly "tweaked, " you can cut
back on the l"E'C(!iver's gain, reducing
receiver cross modulat ion and over
load problems while maintaining an
excellent signal to noise rat io and t he
ability to pull out the weak ones.

Using t he model 10308 X with a
Radio Shack DX-l60, a World War II
vintage BC.J48, and a Barlow-Wadley
XCR-30 result ed in a significant
improvement in performance in each
instance. In fact, at one midtown New
York City location, the prese le<:tor
made the difference between usefu l
recepttcn and a total wipeout. The
MFJ lO30BX preselector can be high
ly recomrneooec to both amateurs
and SWLs seeking to improve the
performance of their receivers.

Packaged in an attractive Ten-Tee
enclosure measuring 2·1 /8 by 3·5/B by
5-9116 inches, t he model 1030B X
receiver presetecror sells for $49.95.
Unconditionally guaranteed for one
year, the oreserector is available from
dea lers or direct from MFJ Enter.
txises, PO 80x 494, Mississippi State
MS39762.

Morgan W. Godwin W4WFL
New York NY

MICROWAVE ASSOCIATES
"GUNNPLEXER" 10 GHz

AMATE UR TR ANSCEI VE R
FRONT END

Microwave Assoc iates of
Burlington, Mass., has introduced a
microwave t ransceiver "front end,"
designed specifica lly for amateur use.
The MA-87127 Gunnplexer is an
el ectro nically tunable, frequency
mod ulated oscillator operating in t he
amateur 10.0 to 10.5 GHz band. The
oscillator produces about 20 mW of
microwave energy d irectly from a 10
volt supp ly, A Gunn diode is used in
t he oscillator, and a portion of the
energy is used to provide injection for
a receiver mixer diode. The oscillator
and receiver are isolated by aspecter
ferrite circulato r, The oscillator may
be frequency modulated by applying
voltage to a varactor diode included
with the rf head. The Gunnplexer has
a mechanical tuning range of about
100 MHz, and may be electrically
deviated over a 60 MHz range.

In order to use the Gunnplexer as a
communications device, the user must
provide an i·f receiver and modulating
source. The i-f range is customer
selectable at time of purchase, and is
typically in the range of 30-200 MHz,
A standard broadcast FM receiver may
be used as an i-f receiver for experi
mental applications. Microwave
Associates claims that a
communications range of up to 100
miles can be achieved with two
Gunnplexers under optimum con
d itions. A narrow (10 kl-lz} i-f is
required for such DX communi·
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The Heathkit Laboratory Breadboard.

The second IC from the right is the Signetics NE570/511 , which includes a
complete compressor and expandor in one chip. The rest of the ICs are also
Signetics products.

mounting, or the unit can be mounted
to a chassis.

A typical amateur application
would be for use as a time base for a
frequency counter. When measuring
the frequency of a two meter trans
mitter, a temperature stability of
about 30 Hz would be achieved, This
compares with a stability of 300 to
700 Hz for most TXCO-type oscil
lators and 750 Hz to 3 kHz for
uncompensated, high accuracy oscn
tators. Janel Laboratories, 3312 S.E.
Van Burell Blvd., Corvallis OR 97330.

Qmtinued on page 40

PORTA£iL E DIGITAL
MU LT IMETER FEATURES
200 HOURS OPERAT ION

Data Tech announces a new low
cost 3% digit digital multimeter, with

NEW SEMICONDUCTOR
REFERENCE HANDBOOK

Just issued by Radio Shack, the
nationwide electronics store chain, is a
book every electronics experimenter
or hobbyis t will want. It's their new
Archer Semiconductor Reference
Handbook.

A cross-reference list ing is included
in the handbook for replacement of
trans istors, diodes, and other inter
changeable devices. The total number
of cross-referenced devices exceeds
36,000. These cross-reference!
replacement listings are computer
selected and based on careful ana lysis
of the important parameters of the
listed devices.

The Handbook is a comp ilation of
data on Radio Shack's line of Archer
brand semiconductors, According to
Radio Shack, every Archer device
covered in t his handbook is guaran
teed prime - not "fallouts" or
"seconds" - all are top qua lity, with
known JEDEC, EIA, or manufac
turer's numbers.

The handbook also has sections on
the care and handling of transistors,
soldering precautions, case styles and
dimens ions, and how to test trans
istors, as well as a glossary of words,
symbols, and abbreviations.

The Archer Semiconductor Refer·
ence Handbook is available exclusively
from Radio Shack stores and dealers.
The 128 page handbook is priced at
$1.95. Radio Shack, a division of
TandV Corporation, Fort Worth TX
76107.

The NE570/571 compandors are
a lso usefu l for applications in similar
dynamic noise reduct ion systems, in
voltage controlled amplifiers, and in
dynamic filters.

The Janel Laboratories precision crVsta/oscillator.

Janel Laboratories has announced a
new crystal oscillator capable of out
standing frequency stability. This new
oscillator, Model 01-A, is ideal fo r
counters. synthesizers, and communi·
cations systems, where it is poss ible to
achieve about a 10 times improvement
in temperature stability over common
ly used TCXOs. The oscillator is avail
able as a standard item for 10 and 4
MHz, and is therefore readily adapt
ab le to most counters and other
equipment. Adapter boards are avail
able for lower frequencies such as 1
MHz or 100 kHz.

The 0 1-A oscillator features a
proportional crystal oven that holds
the crystal frequency within 2 Hz at
10 MHz, over an outside temperature
range of -25 to +50'C. The rf output
is TT L compatible, and only a single
12 volt power source is required.
Self·conta ined voltage regulation pro
vides immunity from changes in the
supply voltage. The oscillator is much
smaller t han the usual oven oscillators
- only 1-7!8 x 1·5!16 x 3/4 inches.
Solder pins are provided for PC board

JAN EL LABORATO RIES
MODEL Ol ·A

PRECISION CRYSTA L
OSCILLATOR

The compandor features a THO
trim terminal in the circuit, which
provides a means fo r trimming out
offset voltages and thus trimming the
d istort ion they produce.

Other features include operation
down to a 6 V dc supply voltage
(maximum rating is 16 V de}, a
dynamic range of greater than 110 dB,
maximum power d issipation of 400
mW, and an operating temperature
range of _400 to +70°C. Signetia;, 81/
East Arques Avenue, Sunnyvale CA
94086.

Bell System 's low level tracking curve;
as a high level fast attack limiter
making possible small signal gain re
duction by factor of 10; as highly
flexible basic expenders or basic
compressors, in wh ich the size of
input and output signals are ad just
able; and as a "noise gate" which will
mute the output when the input signal
drops below -60 dBm.

ANALOG COMPANDOR
FOR NOISE REDUCT ION IN

COMMUN ICAT IONS AND AUDIO
EQUIPMENT NOW AVAILABLE

FROM SIGNET ICS

A dual-qain control circuit which
incorporates a complete compressor
and expander into one linear IC is
now available from Siqnetics.

Designated t he NE570!571 Com
pandor (compressor!expandor), the
ana log device is designed for applica
t ions in consumer communicat ions
equipment, including telephone sub
scriber or t runk carrie r systems and
hHi audio equipment.

tn such applications, the cornpan
dor can be utili zed as a means of
reducing noise, as well as interference
from othe r communications equip
ment, according to Neal Williams,
Marketi ng Manager, Consumer Pro
ducts, for Signetics' Analog Division.

Either channel of the dual·gain
circuit can be used as a dynamic range
compressor or expandor. Each chan 
nel has a full wave rectifie r to detect
the average value of a signal; a
Ilneeeired, temperature-compensated
variable gam cell; an operational
amplifier; and a bias system.

The arrangements of these blocks in
the NE570/571 result in a circuit
wh ich can perform well with few
external components and yet can be
adapted to many d iverse applicat ions,
according to Williams.

The new units are ideally suited fo r
application as a telephone trun k or
te lephone subscriber N2 compandor
which is fully compatible with t he

manner as an inappropriate or poorly
designed telegraph key.

Two things annoy me about the
ET-3300, allhough others may feel
t hat t hey are too minor for comment.
One of these is myoid paranoia over
fuses inside the case, where a simple
fuse replacement is a major undee
taking. The other is that those fou r IC
sockets are not assemb led at the
factory. They ship t he empty shells
and a zillion multi-pin inserts. I spent
the better part of a half hour inserting
those little metal contacts into the
shell. My personal feeling is that I
would prefer to pay a litt le more and
have t hat chore done at the factory by
a machine. Of course, this kit only
costs $79.95 ($ 120 assembled), so ,
guess it isn't too bad.

It is my judgment, based on several
years of experience, that the Heathkit
ET-3300 is well suited to indus trial,
commercial, and amateur breed
board ing requirements for both IC
and disc rete designs. It will cut your
breadboarding time considerably , but
in my view that is only the icing on
the cake. Its main attraction is that it
facili tates flexible breadboarding pro
cedures by allowing you to make
changes rapid ly - and thaI will reduce
not only breadboarding time, but also
the anxiety quotient. Of course, its
most endearing quality is that it gives
these advantages while forming a
closer impedance match between the
world 's money supply and my bank
account!

Joseph J . Carr K41 PV
Arlington VA
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tetor: HEP·254. o.c.e. SK.:J004,
AT30H. To increase the frequency•
decrease the It8fue of the t;apaCiro~ in
the ladder ~rwork.

When the VR tube fires, read the
milliammeter and voltmeter . Good
tubes w i ll fire at their ra ted voltage
and current.

takeoff and detector network (see the
figure!, the i·f stage may hallf! to be
realigned II oir.
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A. Rekr to rlw figuffl . TIIft lo/Io wing

a. Is there I wIlY o f designing an al
oscillator $0 that it hes an 800 Hz
Olrtput1

a. 15 Ihere I circuit for I simple VR
tube checker?
A. The circuit in the f igure WOO'ks
wel/. The variac voJrage is varied up.

Q. 15 it possible to connect a scope to
a rece iver to see what incoming signals
look like?
A. After inuallil tion of the signal
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ZJ69 TO. When compared to a crystal
oscillator, frequency was found to be
stable as long as there were no drastic
temperature changes. The sine waw
output W;i'S nearly perfect. For long
term accuracy and stability, iii crystal
oscillator is recommended.

.nc. AI shown in the di<tgram, th is
Ulut!lch is i nserrtKJ between the second
detector and the af fIOlume control .
For proper action, be sure there is
good filtered de. Use 1 W resirtorf
throughout.

as possible. We will try to ... wer all
queriM received. Please mai l your
questions to Technical Editor, 73
Magazine, Petet"borou~ NH 03458.
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A. See tM figu~. The only rube used
in this circuit is .. 6EAB. It m ust,
howeWI', be us«J with ' I.r having
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Q. Not using any crys tals, and prefer
ably II solid state dev ice , recommend II

100 kHz sine W31'e oscillator wh ich
has II fair amount o f stabil ity.

a. Using one tube, how about ..
diagram for a squelch circuit?

This column will be I monthly
feature of 73 Magazine. It is hoped
that it wi ll be of .sistillloe to b&gin
nen and o ld-timen . Iike. We only ask
that you r questions be kept as gmet"1Il

.,

A. This is a tunnel diode sine waw
OI;Cillator ($IN! the figure ) using iii GE

Q . Is it worthwhile to add I pot fo r
vertical g.ain control to II scope With II

step attenuatcr?
A. The circuit used for step arrenui#"
tio n is 1If!'Y effective and has iI lIf!ry
wide range. Little will be gained b y
adding II pot. Furthermore, the verti ·
cal input is frequency com~ted.

The h igh input impedance of II good
scope will be affected i f a pot is
""ded.

Q. Any WOO as to what a sputtering
nO;$e within a small uansmitter 
wt>en modulated - could be caused
by'
A. With the room darkened. ch#1ck for
r f arcing in the final rf amplifier. AlStJ
look for arcing in the B-pl1A circui t
due t o close connections (sometimes
due to IIibration during transport;,·
tion). Oleck for pos$ible corrosion of
_IOYS parts which could CiJU5e

arcing.

Q. 15 there a n elI$y way to che<:k the
power output of a simple sse excite r?
A. Yes - Connect tfHI rf output of the
SSB eltciter t o iI dummy load (fflil tch
ing tfHI output imp«Jilnce) . Across tfHI
load connect a VlICtIum tube vol t 
meter. Apply tone moduliltion to the
eltciter. Us8 the formula E2/R • P.
Your iltJS_ will ~ iI~rage power, if
you use ill! rmsalibrilu,d VTVM.
Make sure the VTVM is suitilble for rf
me..urements.

a. If, in nulling the carrier 01 an sse
tl3nsminer, dilliculty is experienced,
what steps should be taken ?
A. Diutsumbie the Cdffier nul f·
t rimmer capacitor and clean it WIth
ch/oraphene. RemernIHr, the Cilrrier
null should~ 58t alter the tr<JIIsmitter
has thoroughly ~med Iof'. FOT fult
carrier sUPlYf1Uion, wait ilt least 20
minut f1$.

1~-200

VO<

AnI' K1/tafIB from 75 to 200 V wifl
work fine. A lthough iii 6C4 is used in
the circuit, II nuvisror such as the
6CW4 aho can be used. After in
still/ing, check the i ·f alignment of the
recei~.

•.,..,

u."

1

•

""

,
'..

"."

Q . Can Oil Q·multiplier be added to a
recet__ which uses In j.f of 1650
kHz?

A. t/.sl! the circuit shown. Mount the
pans in if min'-bole for good sh~/ding.
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THE CAll FORNIA SITUATION - AN EXAMPLE

TM following if a "r~r from a Soum.m Califomia repearer 0_ to ,
person who is ,1fegt1d ro~ UUS8d interference.

Special Report

Dear Mr.
I have celled your home on three occasions and spoken to you twice

(end your wife o nce l concerning the act ivity. Thil o nlv result I have
gotten so far is an immense telephone bill. Thus this letter . Since you
came close to p ro mising moderat ion last t ime we ta lked end the nex t daV
started transmi tting. tone every time yo ur te lephone isn't off the hook in
en appa rent attempt to "clear the channel:' Ind genere lly threaten people
with violence and mayhem on t he air lwhich is what I was ask ing yoo not
to do l. I can't w.it to '" what you come up with next .

I will certain ly admit that there are people in the Valley who . re try ing
to jam yoo off the l ir _ includ ed in that groop is at least one ~V who is a
boot legger and a ~y who rootinely stomps on established converMtions
through his own, as well as others' repeateB. and a guy who claims 146.94
as h is exclusive channel. They are unreaonable, irrational imbecilft.
Unfortunately, so are yoo. If .,ything can be proven by seeing who can
jam whom off the air, it will probably be llYIIIfltually sett led by t he FCC,
the cops. or whoever cen hire the bigge1it , meanest hit·men.

As a minimum, I insist that you not use yo ur repeater to jam simplex
conversations. If it is in fact true that your users can no t hea r e xisti ng
simplex conversations, install atio n o f a lockout receiver and/or reduc ing
transmit power o r antenna height will be requ ired . Jemming conversations
i, def initely illegal, and if you don't know th at it's taking place, you are
not proper ly functioning IS a contro l operator.

Since your end of this conflict is a club, whose members pay money to
use the repeater, it il in their best interest to tak ' solution-oriented las
o pposed to gum-beatingl action. Baing I c lub, it should be e'"Y to take
th is up with the membership at a meeting o r through your newsletter . It is
somewhat harder to stop jammeB in three counties. bu t if .... honest
Ittempt is made on your pan to end this funny business. I Ind I number
of other individ uals will help you find and take 111911 action against the
jammers - which yoo.re apparently unwilling or u nab le to do.

I am not threltlning to invo ke the FCC. I doubt t hey will do anything
_ they w ldom do, and I hope this can be solved without them, .nyway.
Ho_r, I am sending copies of this lener to severa l amateur rad io
magazines and the SCRA, in hopes thlt peer pressure will ceUSl
moderation on both sides, o r that at leest people laughing at you will slow
you down. I regret th at any of this is neclll$$ary .

THE 73 SU RVEY
73 sent OUt nearly 300 ques

t ion naires. of wh ich 236 were re
turned f illed out. The brea kdown of
license classes is n fo llo ws :

32 Novice
34 Tec hnic ian

ISCAUFORNIA THE
SHAPE OF THINGS TO COME?
James Rieger WA6EZL tells 13 that,

" The prob le m here is that ham o pee
ators are at war wit h one ano ther.
Neither will vacate a channel which
neither can use because of jamming.
because they would t hen be the
'loser.' Add it ionallv, the jamming
signals. the threats. lhe play back of
party ta pes. end other pranks cover
substantial aren of Southern Califor
nia. The channels Ife rendered useless
to operators..

" MV hope is thai peer pressure and
publicity will cause both sides to ta ke
I more adul t attitude toward the
problem. It apparently will not solve
itself. It's been going on for months
and is increasing in nast iness. As an
amateu r operator, I am embarrassed
and distu rbed by these activities." Fo r
an ex ample o f the Californi a problem.
see the letter elsewhere in this report.

What is to be done? Whether re
peater deregulation is approved or
not, it appears that some type of
national coordination system. or at
least some son of interltt io n o f
coordin.ation act ivity . will have to be
inst ituted. As part of tne 13 poll, we
lISked frequency coord inators wnat
CTiteria they USl!! fo r geoqraphical
separat ion. Here are some of the
answers:
" St rictly non-inte rference. The o lder
mach ine has prioritv ."
" HAAT, ERP, terrain, anticipated
area o f COvefl<]ll ."
" 75 miles."
"TrVto mi nimize overlap."
" 100 miles."
"Commo n sense."

Those are just a few of the reo
sponses that we received. It becomes
obvious that there is little ccnsenscs.
In 1975, the ARR L proposed a sys
tem of national fl'lllQuentv cccrdm..
t ion which never got off the ground,
due primari ly to the opposition of
many of the large repeater coordin..
non groups.. The proposal would have
used ARRL·designated area frequency
coordinators. who would haIIIII had
power to enforce coordination in
conjunction with the FCC. One of the
plan's req uirements was that the
coord inator be an ARRL mem ber.

Whatever th e pros and cons of
nat ion a l frequency coordin ation.
amateurs must remember one th ing:
The FCC wants no part o f it . The key
wo rd in Washington, especially with
the new ad minist rat io n, it deregul..
t ion. The time, pe~nnel, and paper·
work in-.o1Yed is something the FCC
wants no part of.

cro p u p - and heve. See recent 13
" Briefs" fo r a running eccount o f t he
Ohio RTTY war over the use of
146.70. On the west coast, it appears
that behlllior on many repeaters has
regressed to the k indergarten level.

that amateur rad iO will become a rich
man's hobby. like fly ing. norse racinlj.
and Vlthting.

Despit' the regression of type
eceecteree. deregulation is st ill thoe
wo rd with in the FCC. The biggest
bombshell it Doc::ket 21033 . . . re
peater deregulation. In brief, it would
completely , Iiminate the present
repeater licerl1ing system and anow
an y licensed amateur to set up hit
own repeater on any amateur band .

The second bombshell is Docket
20177, which woutd change the emis·
sicn-tvpe limitations within a band to
bandwidth limita t io ns. Th is docket
contains the seeds o f both increased
regu lat ion and d eregulatio n.

These notices o f proposed rul.
making are two of the most important
dockets _ out o f the FCC that
coocem the amateur commu nity.
What does the iIYIIIrage amateur th ink
of them? Is he even awa re of them?
73 has INde an effort to find ou t.
Hundreds o f questionnaires were
receeuv mailed to a Cl"OS$-section of
amateurs throughout the country . The
poll inclu ded everyo ne from new
Novices to old-ti mers, fro m profes
sional rad io engineers to clerks. The
common d enominator is the amateu r
license and the love of the hobby . The
quest ionnai re polled amateurs on
repe a te r deregulation, bandwid th
pr o posals, and general operating
habits.

This month , 73 concentrates on
repeatlllr1l - both the current situat ion
and where it is lJOing. The results of
t he survey .,.e contained elsewhere in
this report. What seems clear is that
there .r' as many d ifferent opinions
as t here are .mateurs. Many hams who
responded to o ur questionnaire took
the time to re mark at length about the
state of t hings as they now stand.
There $llems to be a feeling running
through the ran ks that something has
to be done to keep ou r hobby from
being swallowed by the co mbined
fo rces o f u nplanned de regulation and
CB pressure.

COORDINATION :
IS IT WORKING?

Despit' an overwhelming response
that frequency coordination is work·
ing. respondents to the 73 survey
ind icated that they be lieve that •
national syttem of frequency coer
d ination is needed. What is the state
o f freq uency coordination? The lat llllt
issue o f the 13 RIpe8rer Arlss shows
nea l1 V 3000 repeaters in operat ion
throughout t he co untry. According to
our file', some of the more popular
frequenc ies contain the fo llo wing
n umber of repeate rs:

146.64 - 91
146.67 - 75
143.70 - 72
146.73 - 78
146.76 - 164
146.79 - 78
146.82 - 133
146.B5 - 90
146.88 - 149
146.91 - 72
146.94 - 229
146.97 - 73

With n umbers like those o n one
trequencv , prob lems are bound to

become CB.
Am. t eu rs can be jllStly proud of

thei r record of sett-entorcerrent. The
FCC realizes t hat we have so far
managed to mol d oersewes in to a
service that ca n be left a lone, for t he
most part. But can it last? With the
increased numbers co me increased
problems. Repeater wars, malicious
interference, bad language. Ind even
violen<:e h_ been cropping up I.tely .
Where it will lead rema irl1 to be $eln.

Deregulation can be a double-edged
sword. Like t he elementary school
chm that is forced to st iSV after school
because of one perwn's misbe'havior,
amateurt must su ffer and f)r1 Illteral
Iy) for the misbeh_rs on ca.Witness
the two notices of proposed rullll'
making before the FCC at the
moment. The sale of linear amplifiert
wou ld be banned in the 24·35 MHz
band under one. Under t he o the r.
type acceptance of all amateur equip·
ment would be required. Altho ugh the
linear amplifier ban ca n be lived with
since licensed amateurs would still be
allowed to ho me brew them, the ty pe
aceeptanQl proposal huns ••• right in
the Willet. It 's estimated that the
price of .... iIYIIIrage transceiver would
rise be~ $15().$300. It may be

It eoceees that the face and sub
stance of amateur radio M we know it
may be changi ng drastically in the
near future. The key word isderegula
tion. a word t hat conjur~ up a wide
variety of opinioos. Is it yODel? Is it
bad? Wi ll it further amateur rad io?
Will it destroy it?

The process of l;leregulation has
already started. It has come in small .
billH;Zed chunk$. Novice e11$S privi
I.,. were granted to Technic iar1$. and
instan t upgrade has beeome • rea lity,
as neve code comprehension ellalT5
.nd the eliminat ion of liceo$'! fees.
FCC field oHien report that the
number of new hams is climbing at an
lICCl!lerating rate, pomlnding great
changes for our hobby.

Deregulation has come to the ama
t eur communi ty mainly because of
one t hing . .. Citizens Band. The
e>cplosive growth of CB has created a
migraine headache fo r t he licensin g,
enforcement, ilnd rulemaking depart
ments o f t he FCC. The ir limited
budget and limited stiff means that
the most effort must be focused in the
...ea of most concern. That has

REPEATER DEREGULATION 
THE BOM BSHELL DROPS
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THE ARRL BANDP LAN

Repeater Channels Direct
Channels

INPUT OUTPUT

146.01 146 .61 146.40
146.04 146.64 146.43
146.07 146.67 146.46
146.10 146 .70 146.49
146 .13 146 .73 146 .5 2
146.16 146 .76 146 .55
146.19 146.79 146.58
146.22 146.82 147.42
146.25 146.85 147.45
146.28 146 .88 147.48
146.31 146.91 147.51
146.34 146.94 147.54
146.37 146.97 147.57
146.40 147.00 147.60
146.43 147-03 147.6 3
146.46 147.06 147.66
147.60 147.00
147.63 147.03
147.66 147.06
147_69 147.09
147.72 147.12
147.75 147.15
147.78 147.18
147.81 147.2 1
147.84 147.24
147.87 147.27
147.90 147.30
147,93 147.33
147.9 6 147.36
147.9 9 147 .39

9 7 General
51 Advanced

22 Extra
According to the survey, amateu r

radio operators spend an average of

8 ·10 hours a week on the air. Most
also subscr ibe to two o r more amateur
rad io magaz ines.

What do amateurs th ink of the
FCC's repeater deregu lat ion proposal?
Here are the resu lts fro m the 73 poll.

1. In general, do you agree with t his
proposal?

Yes 38%
No 61 %

No o pinion 1%
2. Do you feel that the exist ing Ii
censing system for repeaters is 'M)rk·
ing well?

Yes 72'lf,
No 2:l'1'

No opinion 6%
3. Should the existing repeater licens
ing wstem be eliminated?

Yes 18%
No 77%

No opinion 5%
4. Should any licensed amateur be
allowed to set up a repeater without
the need for a special license?

Yes 24%
No 74%

No opinion 2'll.
5. Should repealer operation be al·
lowed in all amateur ballds?

Yes 19'1f.
No 74%

No opinion 7%
6. Should crossband operalion be
allowed?

Yes 77%
No 22%

No o pinion 1%
7. Should repeater logging require
ments be eased?

Yes 77 %
No 20%

No o pinion 3%

8 . Should re peaters be monito red at
all times by contro l operators?

Yes 34%
No 6 2%

No opinio n 4%
9. Should remote beses be allowed to
operate on simplex frequenc ies?

Yes 70%
Nota%

No opinion 2'lf.
10. Is l req uency coord ination work·
ing in your area?

Yft "'"
No 1%

Don 't know 19%
11. Is lrequency coordination work·
ing on a nat ionwide basis?

Yft_
No 1%

Don 't know 69%
12. Is a nationwide system of fre
quency coordination needed?

Yft ....
No23%

No opinion 8'lf.
13. If so, ~ should administer the
svstem?

FCC 9%
ARR L 1B"ll.

Nalional System of
Frequency Coordinators 41 %

No opinion 33%
14. Should nat ionwide frequencies be
set as ide fo r Rny and simple ><?

Yes 72%

No "'"
No opinion 8%

THE PROPOSAL
IExcerplS fro m Docket 21033,

Released Jan uary 6, 1977)

" Petitione rs request e>< plici t recog
n ition 01 so-called 'remotely con-

tro lled base stations.' They stale Ihat
considerable confusion e ><ius concern ·
ing the definit ion and operat io n of
rernotely -conuo lled base stat ions. and
that there is a need lor specific rules
to re9J late the opefation of such
stations. Pet it io ners hiNe orocceed
speci fic rules which, if adopted, wou ld
both add to the rules seYeral provi·
sions cOOCf!l'"ning rernotely-controUed
base stat ions and substan tially rein
t he requ iremenl$ for the operal ion o f
such stations.

" The petitio ner seeks simpl ificat ion
01 the Amateur Radio Service logging
requirements. partic ularl y the rules
requ inng t he notation of all thi rd
party traffic sent and received. the
retent io n of station logs lor one year,
and the recording o f transmissions
l rom 'ope-n access' eutoroenceuv-cco 
t ro lled repeater stations. The peti
t ioner states that much of t he logging
llI)qu ired by the Rules is of litt le
benelitto e ither Amateu r opera tors o r
the Com mission and req uests that
logging requirements be rela><ed ec-

A FEW THOUGHTS FROM W2NSD ON THE REPEAT ER SIT UATION

What About Creeps?
Since the FCC does not give psychological tests when they give ham

exams, we have o ur fair share of nerds - and some manage to get set up
lor two meters, more's the pity.

A lill ie kerchu nk ing 01 repeate rs now and then is nOI a capital offense,
but some characte rs carry this to a fault . This isn't as serious as the
frust rated ham who gelS mad at a repeater group who dec ides to get even
via the garbage mouth ro ute. We are all used to hearing only the cleanest
of language on our repeaters, so when one o f these !J.lys starts with the
di rty wo rds, many of UI Ire llable to overreact.

If you stop end thin k about it for a b it, you' ll rea lize that, t hough t he
fluff may be objectionable, it reilly isn 't going to hurt anyone. So don't
make a great big dea l out 01 it. Yo u do want to do what you can to get r id
of the id io t, and gening angry is your worst response . .. that 's what
delighl$ h im. He 'll win a lot more attention that way.

Yo ur best bet is to shut up and get busy with a di rection f inder on the
input frequency (I'lOt the output - everyone knows where the repeater is).
With a Iriend or two, you should be able to f ind the chap rarbe- quickly.
Then t here is the question 01 how to get him to step. " a phone call o r a
penGnal visit doesn 't do the trick, you migh t think in tenns of a peBOnal
visit by the entire club. A mob o f fifty or so hams driving up and
knocking o n his door may get his attention .

Kerdlunkers are harder to find . Their transmissions are usually a bit
short for di rection f i nd i~. Thrre hwe been some su ccesses with the use
of a triggered scope. If you an get the chap on the input freq uency a"Cl
then measure the delay through the repeater, you can get a rough est imate
of how far he is from the repeate r. Anothe..- good trick is to use a fast
trigge~ scope to see the leading edge of the kerctNnker's signal. Oddly
enough, every transceiver has a sligh tly d iHerent rise, and you can
compare the kerchunker 's pattern with those o f other User1 later in the
day. It is very u nlikely that the kerc tNnker will never use the repeater
normally. Eventua lly you 'll spot him.

Open Repeaters, Closed Repeat...s

As. traveler. you may run into the same thi~ I do . I get around ,lot

to harnfeste, to see advertisers, etc. It is most discouraging to call in on the
local repeater when you get to town an d get no answer. I like to say hello,
maybe find out a good place to eat, or a recommended place to stay. I
announce myself on the repeater and hope lor an answer. Nothing. I try
a!}lin .. . " Th is is W2NSD portable a standing by; anyone around to say
hello?" Noth ing.

Okay, perhaps there is no o ne listening right now - that can happen.
But then about 20 seconds lat er o n co mes W8- - - calling WAS- and
standing by for him. WAa- - - comes back and they ta lk. It takes a IIBry
short time to get the message ... vilito rs unwelcome.

Other repeaters wilt put out t he red carpe t for you and make you
happy you are a ham.

While I th ink we all appreciate that repeate rs are not inexpensive to set
u p and mai ntain, on the other hand there is a nonprofit c lause in the
amateur regulat io ns 11'10 pecun iary interest} wh ich must be kept in mind.
II it really legal lo r a re peater 10 use our non-<:ommerical trequeocles and
force people to pay for the use of a specific frequency? I suspect nOI.

It would be a bit more e><pensive lor closed repeaters to be set up o n
commercial channels, but it might be more honest. In the early days o f
repeate rs. when there ~e lar more channels avai lable than were needed,
perhaps _ could aHord the luxury o f I small group settling down on a
repeater pai r and fl aking their c laim ... all other's keep off. Today, when
new repeate r groups are unable to find a single available pair for a new
repeater, I 'M)nder if _ can " ill aHord the lu>< ury of pr-ivate channels.

If it _re brought to the attention o f the FCC in any formal way, I'm
sure that closed repeat~ .....ould be outlawed. Ou r ru les are ve ry specific
about all of our freq UfilCies being open to a ll. Not even long·time nets,
have any " right" to a fr~Y. A repea te r does not have a " right" to a
channel . The FCC fe lt~ enough abou t this to spell it ou t ... if
there is • stat ion using t~ePeater output c hannel, the repeater control
o perator is not supposed to permit the repeater to be turned on and
inter1ere ..... ith the chap on channel. Control operators do not o bserve this
rule, but it is st ill the way things are as far as the FCC is concerned. Think
about it .
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LOOKING AHEAD

With the two meter band
almost fi lled to capacity, and
higher frequencies becoming
increasingly crowded, the South·
em Califcrnla Repeater and
Remote Base Association has
planned ahead a bit. Here's a
bandplan for 2300·2450 MHz.

cordingly.
"We believe some of the proposals

in the petitions we have received merit
serious discussion, and we are herein
proposing revision of Part 97 of the
Rules which, if adopted, would result
in a substantial simplification of the
licensing and operation of stations in
the Amateur Radio Service presently
licensed as repeater stations, control
stations, auxiliary link stations, and all
other -emoterv-conucuec stations,
such as remotely-eontrolled base sta
tions. The revisions we are considering
would both accommodate many of
the petitioners' wishes and be a signifi·
cant step in the Commission's pro
gram of deregulation of the Amateur
Radio Service.

"Since adopting rules goveming the
operation and licensing of associated
stations in 1972, the Commission has
steadily reduced the burden placed on
applicants for and licensees of corn
plex systems of amateur radio stations
and has afforded such licensees in
creasingly greater flexibility in the
operation of such stations.

"Our experience since adopting the
rules regulating the licensing and
operation of repeater and associated
stations has demonstrated that erne
teur radio operators are fully capable

2300.0 Lower Band Limit
1. 2300.8 2350,8
2. 2301.6 2351.6
3. 2302.4 2352.4
4. 2303.0 2353.0
5. 2303,5 2353.5
6. 2304.0 2354.0
7. 2304.5 2354.5
8. 2305.0 2355.0
9. 2305.6 2355,6

10. 2306.4 2356.4
11. 2307.2 2357.2
12. 2308,0 2358.0
13. 2308.8 2358.8
14. 2309.6 2359.6
15. 2310.4 2360.4
16, 2311.2 2361.2
17. 2312.0 2362.0
18. 2312.8 2362.8
19. 2313.6 2363.6
20. 2314.4 2364.4
21. 2315,2 2365.2
22. 2316,0 2366.0
23. 2316.8 2366.8
24, 2317.6 2367.6
25. 2318.4 2368.4
26. 2319.2 2369.2
27. 2380.0
28. 2390.0
29. 2400.0
30. 2330.0 2410.0
31. 2340.0 2420.0
32. 2430.0
33. 2440.0

2450,0 Upper Band Limit

TH E LIGHT ER SIDE OF REPEATER COORDINATION,
FROM THE CHICAGO FM CLUB

Have you ever felt that you should hlllle more power over others in
amateur rad io. Your ego need a boost? Tired of having sand kicked in
your face by other people on the band whose only claim to fame is that
they are better operators than you? Make something of yourself the easy
"Repeater Council" wayl

Just follow these easy steps, and many will think of you as God, just as
you do:
1. Create a file of all legitimate articles that claim that repeater
coordination is necessary. These can be rewritten and distorted later to
support your dynasty when under fire.
2. Coordinate a few repeaters, preferably only those using surplus
commercial gear or new commercial repeaters. Ignore the "amateur"
amateur repeaters until they come crawling to you on their knees. You are
building the base for your power structure.
3. When one of the "amateur" amateur repeater groups {henceforth
referred to as "basement repeaters") complains of interference caused by
a "coordinated repeater," offer to let them move to another frequency. If
they decline, label them as a "pirate repeater," and do your best to
destroy their credibility.
4. Attempt to be recognized by some national organization as the sole
frequency coordinating authority. This is your big step towards credi
bility.
5, Be careful not to support experimentation, public service groups, or
anything except for narrow band FM repeaters on two meters, 220 MHl.,
o r 432 MHz. Ignore at aU costs innovations like crossbanding, ATV
repeaters, portable repeaters, SSB repeaters on 10 meters. etc. Steadfastly
refuse to recognize simp lex as a legitimate, useful mode, and refer to it as
if it were merely a squatter on the "repeater band." (An alternative is to
form a simplex council to coordinate simplex users.I
6. Above all, refuse to coordinate any repeater group who refuses to pay
dues " . .. to support the council ..." This is easily accomplished by
labeling any unpaid repeater groups as pirates and assigning the same
frequency pair to another machine in the same area. If a group is not
current in dues, even after being coordinated by you, refuse to send them
any notices of actions by the council. If the bank account becomes
suspiciously large and membership services are nonexistent, open another
secret account at another bank.
7. Never allow the membership to vote on anything. Make all decisions in
private, and advise the membership that an "executive decision" has been
made. If something must be put to a vote, put it in final form before
asking for comments, and ask for an approval of the "principles" involved,
promising a new draft. Never record the promise of a new draft, and treat
t he first draft as the approved version.
8. If all else fails to maintain your absolute authority over the band, and
if too many nonmember repeaters are going up, or coordinated repeaters
stop paying you their dues, make a proposal to the FCC to make
coordination (and the refore dues} mandatory for all repeaters. This is
where the articles on the importance of frequency coordination can be
distorted and used to advantage. If this docket is passed, you have
established a real dynasty! You can stifle all experimentation and abuse
your authority I You've made it to the top of the heap and created a
"machine" which will feed your ego (and your pocketbook) for the rest
of your ltfe! Congratulations!

such use over other stations, and that
all frequencies allocated to the Ama
teur Service are shared on a non -exclu
sive basis. It is presently the responsl
bility of amateur licensees to strike an
appropr iate balance between these
principles to ensure fair and efficient
use of the available spectrum.

"The Commission is aware that
adoption of the rules proposed herein
could result in a significant increase in
the number of repeater, rerroterv
controlled stations, and associated
activities pursued by amateur li
censees. We are also aware that severe
frequency congestion is present in
some parts of the country, and that
the possibility exists that increased
interference might result from adop-
tion of these revisions. Many amateurs
have voluntarily established tech
niques for managing the available
spectrum, and we commend such
efforts. We are not prepared to make
specific recommendations in this ere,
at the present time."

to the Commission and may unduly
burden licensees operating 'open'
repeater stations under automatic
control. Of course, the licensee of the
station would continue to be responsi
ble fo r its proper operation.

"Additionally, it appears that many
Amateur operators seek greater ttext
bility in the choice of frequencies for
repeater and auxiliary operation. We
are proposing to permit both repeater
and auxiliary operation on all fre·
quencies allocated to the Amateur
Radio Service, except 435 to 438
MHz, and to delete the requirement
that frequencies below 225 MHz used
for auxiliary operation be monitored
by the control operator before and
during periods of operation. We wou ld
revise section 97.63 of the Rules,
however, to emphasize the two pnnci
pies which have made possible the
eff ic ient operation of many amateur
rad io stations in relatively small soec
trum space, namely, that a station
using a frequency has first priority in

of developing and operating complex
systems of stations with a minimum
of regulation by the Commission. We
are aware of no compelling reason
why amateurs wishing to operate
repeater, auxiliary, control, or reo
motetv-controlled stations should
continue to be required to Obtain
Commission permission before
beginning such operation, as they have
in the past, For this reason, we pro
pose to delete those provisions requir·
ing that licensees obtain prior ap
proval of the Commission to operate a
remotely·controlled station and
requiring that repeater stations, con
trol stations, and auxiliary link sta
tions be separately licensed. We would
discontinue the issuance of station
Iice nses with 'combined' station
privileges: All amateur station licenses
would convey authority to operate as
repeater, control, auxiliary link, and
remotely-controlled stations now
operate.

"Similarly, we believe that oper
ators of other ramotelv-comrotted
stations, such as remotely-controlled
base stations, have demonstrated the
capability of adequately controlling
the emissions of such stations, and
that the prohibition against the opere
tion of such stations from control
points in portable or mobile opere
tion, presently contained in Section
97.110(b) of the Rules, may be un
duly restrictive. Accordingly, we pro,
pose to revise the Rules to permit the
portable and mobile operation of all
primary, secondary, and club stations,
when such stations are in auxiliary or
repeater operation.

"Because no new station licenses
would be issued to repeater stations,
as such, we propose to discontinue
our policy of assigning callsigns pre
fixed with the letters 'WR'. Stations
presently assigned such callsigns
would be permitted to retain them
indefinitely. A licensee wishing to
engage in repeater operation and wish,
ing to Obtain a 'WR' callsign would be
required to request that prefix.

"Because stations in repeater or
auxiliary operations would be taking
advantage of spectatlzed modes of
operation, we believe the uaosmts
sions of such stations should be dis·
tinctly identified. We propose to re
quire that auxiliary or repeater opeea
t ions conducted by stations with
'traditional' callsigns be identified by
the addition of a distinctive suffix to
the station cal\sign. Stations in re
peater operation would be identified
by the addition of the suffix 'R',
'RPT'. or the word 'repeater' to the
regular callsign.

"A petitioner seeks relaxation of
certain logging requirements, and we
are considering deletion of the re
quieement that communications from
open access stations in repeater opera
tion under automatic control be either
monitored in real time by the duty or
control operator or recorded and the
recording retained for a period of
thirty days. This requirement, which
was originally intended to ensu re that
licensees have the capability of deter
mining whether their stations were
being used properly during periods
when no control operator was Of!

duty, has proven to be of little benefit

Output
Pair
it Input
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Review
THE RSGB VHF·UHF MANUA L

by D. Evans G3RPE and
G. Jessop G6JP,

Pub lished by
Rad io Society of

Great Britain, $ 12.95
The job of keeping manuals even

somewhat abreast of the rapidly
changing Slate of e lect ro nic communi
cat ion art must be a frustrating one.
It 's even worse wflen the manual's
subject is VHf and UHf, the treqoen
cies wtmre techniques have undergone
the most rapid change.

In an effort to bring these changes
to the radio amateur in handbook
for m, the Radio Society of Great
Britain has brought out the third
edition of its VHF·UHF Manual. Be
cause UHF-VHF propagat ion is
accomplished by a diHefenl mode
than that for the high frequencies, the
handbook's first chapter is devoted to
an explanation of how these higher
frequencies are radiated. Each of the
several modes of propagation is dis
cussed in great deta il, and numerous
charts are used to simplify and clarify
understanding.

Tuned circuits peculiar to the high
frequencies are described next. The
t ransit io n from lumped constant to
linear to cavity is shown. Then the
select ion of the optimum circuit for a
stipulated application is aided by a
comparison tabl e. Coupling tech·
niques for VHF-UHF are illustrated in
profusion. The variety of transmission
lines covered in the handbook may
ast on ish some readers; each is
p resented in adequate detail. The
helical resonator and microstrip lines
are sho wn. In addition to the mo re
conventional tuning methods, the use
of variceps is discussed. A logical
transition from tuned circuits to re
ceivers follows.

In the next chapter, noise factors
are discussed, pointing out the many
sources of noise in a receiver. This, of
course, inc ludes both vacuum tubes
and solid state devices. Many (tube
and transistor} circuits are shown for
amplifiers, mi"ers, and oscillators
(crystal-controlled and variable Ira
quencvl. Unusual devices such as
parametric amplifiers and hot carrier
rruxers are explained. Types of
demodulators for FM, PM, AM, and
SSB are shown in profusion. (One can
never complain of not having every
type presentedt] Specialized circuits
{squelc h, etc.l associated with each
demodulating method are given ample
space . As is the custom in British
publications, building instructions are
given for many components (and even
for a complete 2.3 MHz receiver). And
these, still following British custom,
are presented in minute detail.

As is to be expected, a chapter on
transmitters follows rece ivers. In it,
there is a considerable degree of repe
tition of information presented under
"Receivers." Perhaps this is good,
because it saves having to search under
several headings to find t he whole
story. But t here is new info, too,

including excellent tables to help you
select tube t ypes, circuits for tuned
stages, and even the length of leads
that can be tolerated on fixed capac t
tors. The section on transistor power
amplifiers is outstanding. So is the one
on modulation theory , It even dares
to explain "capture effect" in FM
reception, a subject other handbooks
avoid like the plague ! Speech pro
cessors are touched on lightly,
omitting any reference to t ru ly
modem methods. SSB, its principles,
its several methods of generation, its
amplif iers, and its t rensverters are
accorded ample treatment. Much
space is devoted to construction inter
mation. (As with the receiver section,
these instructions are given in great
detail.)

There 's a short but good chapter on
filters (bandpass, trap, etc.}. Antennas
rate a long chapter that starts out with
the concept of an isotropic radiator
and then progresses through
power gain, bandwidth, aperture, and
polarization. Each aspect is covered
well. Next come feeders, their design
and construction. and their matching
to loads lantennasL Finally come
antennas in all their mult itudinous
configurations. You' ll fin d plenty of
hard-to-get information, the type that
never seems to be at hand when
you're searching for it. There are
tables for losses due to skin effect, or
losses from the resistance of different
metals used in e lements, and informa
t io n o n electrolytic corrosion,
arranged in an anodic/cathodic pro
qressron.

Microwaves, with their peculiar
form of generator-to·antenna trans
mission Iwavequides], rate a full
chapter. Concerning waveguides, one
finds out about the mode of propaga
tion within the guide, how to get
around a corner, how to tune a
waveguide, how to devise a directional
coupler, how to fabricate chokes.
Ne"t, one comes upon isolators and
circulators. Perhaps more could have
been said about these circuit contlqur
aticns. Klystrons and Gunn oscillators
(typical examples of vacuum tube and
solid state SHF signal generators) are
given a few pages. Then one gets to
equipment - sixty pages of building
inst ruct io ns! Since t he re a re only two
practical ways of acquiring microwave
equipment , "liberating" it hom mili
tary or commercial sources or build
ing it yoursel f, such a ptentltude of
construction details is indeed valuable.

The geometry of or biting satellites
starts out the chapter on space com
munications. This established, there's
an explanation of free space path loss,
and then a discussion of just what
equipment an amateur would have to
have in o rder to make contacts by
way of a satellite. Moonbounce com
munication rates several pages.

The fine! chapter is on test equip
ment. Not atl of t h is is unique to
VHF-UHF, but the higher frequencies
are favore d. The measurement of rf
power decidedly is slanted toward

techniques peculiar to UHF. (I can't
say that for the rf bridge described,
thcuqhf ] The several types of VHF
UHF dip osc illators are well-designed
and building instructions are good.
PIN diodes as attenuatcrs, diodes as
white noise generators, and FETs as
crvstet-ccotrcuec signal generators
follow usual patterns. A very short
mention is given to power splitters
and combiners. A data section and an
index conclude th is book,

As with most publications, no
ma tter how painstakingly proofread,
goofs creep in. Small things, mostly,
like errors in circuit drafting. These
are easily spotted and should cause a
careful reade r little confusion.

The contributors and the editor of
the RSGB VHF-UHF Manual have
done a commendable job. It 's factua l.
It '$ even interestingl And that's a large
job for any technical book. I h i{flly
recommend it to any radio amateur
who's truly interested in VHF·UHF ,
Interested, that is, beyond just playing
with black boxes. Interested in
e"panding his comprehension of all of
t he many facets of communication in
our higher frequency bands. Radio
Society o f Great Britain, 35 Doughty
St., London WeT N 2AE,

Carl C . urumeuer W5JJ
Warr Acres OK

THE BIG BROTHER GAME
by Scott R. French

Lyle Stuart, Inc . $7,95
Technology always filters down to

the masses, someone once said, and he
was ri{flt. Just last month, a Princeton
University senior unveiled his design
for a $2,000 atomic bomb (less
plutonium) powerful enough to waste
half of Manhattan yet small enough to
fit inside a U-Haul trailer. Off-the
shelf texts contained sufficient data
for bomb building.

While The Big Brother Game won't
show you how to be the first on your
block to blo w up the world , it takes
the WraP5 off well-kept secrets of
government, big business, private
investigators, and security agencies 
how to bug a room, pic k a lock, tail a
car, play the credit game, change an
ident ity, build a pistol silencer, be a
spy. And as author Scott French
implores, "If someone is doing it to
you, stop it or do it back." He shows
how to debug a room, evade tot
lowers, tell if your phone is tapped,
keep premises secure, keep govern·
rrent out of your business, and obtain
your government dossie rs.

According to French, the FBI's
Identification Division has files o n
over 190 million Americans. This
includes anyone who has been in the
armed services or arrested. Agencies
other than t he FBI keep citizen files,
such as Welfare Departments, Public
School s, CIA, FCC, Veteran's
Administration, and one of our tavor
ites, the IRS.

Since the passage of the Freedom
of Informat io n Act in 1975, these
agencies an d others must a llow
citizens access to thei r personal files.
French outlines steps to retrieve them.

While French sometimes skirts the
legal edge, he rarely steps over it.
After all, if it 's o kay for t he FBI, it 's

okay for us; right? So, "Buy where
the pros buy," French cajoles us. He
lists names and addresses of manufac
turers and dealers of polygraphs, bug
ging and debugging devices, shoe heel
t ransmitters, lock -picking tools (used
by police everywhere) , and more.

And for the do-it-vourselfes, this
volume contains 25 pages of James
Bond ian circuits, hom wireless micro
phones to laser surveillance devices.

The Big Brother Book keeps a live ly
pace with tantal izing tidbits of private
eye lore and nifty tcn-tc-teu facts 
you can declare bankruptcy every 6
years and wipe out all your debts. The
French police supposedly use a 25-35
kHz hiqh -powerad sound generator for
crowd control. A chemical product
sold under the name WD-40 spreads a
li{flt oily coating on objects which
won't support finge rprints. Be the life
of the party with these.

It's not the type of book you want
to read straight through though.
Rather, dip into it from t ime to time
and slowly dribble information into
your brain.

But for all th is seemingly under
{round info rma tio n, French warns us
not to judge his motives for telling it
all.

"You see," he says, "this infor
mation exists . . . Many already have
t his information and some are using it
within the fo r-the-people , bv-me
people law bit, some are not . , , Now
by god, we all have it. Should you
choose to go into the industrial spy
business, start snooping around on
your spouse, use t his information for
personal gain, use it to prevent others
from abusing your rights, or simply
just read it for the love of curiosity's
sake, the responsibility is you rs."

So it goes. Mr, French keeps the
techno logy filtering down, and the
rest is up to us.

Larry Kahaner WB2 NE L
Brookline MA

THE RADI O AMAT EUR'S
LICENSE MANUAL

Published by the
Amer ican Radio
Relay League,

Newington CT, $ 1.50

The latest ARRL license manual,
the 75th edition, has quite a lo t of
information for the money. It gives
questions for study of the five classes
of licenses, as well as general infor
mation on amateur licensing, toter
national regulations, US regulat io ns, a
chart of the frequency subbands, US
rad io districts, and examination
schedules for al! the FCC examination
points.

A great deal of the information in
certain sections is obsolete, due to
changes in the FCC regulations, but
the corrections are in the back of the
book, which you should read first.
There are four pages which bring the
information substantially up to date.

There are no more fees, for the
moment. and the Novice power limit
has been raised from 75 to 250 Watts.
These two points are not covered.
Changes in the logging rules are not (IS
clearly explained as I'd like. The new
rules eliminate all logging except the
date the station is first put into service

35



and the date it is taken out of service,
unless you have handled third party
traffic or have permitted another
licensed amateur to cont rol your
station. Third party traffic, of course,
includes let t ing anyone, even a
member of your family present in the
shack, talk on the $Iation transmitter.

Pro bably t he most important
change, which is not mentioned, is the
fact t hat Technic ians have been given
credit for having taken their test
befo re an FCC examiner, and are
entitled to become a General licensee
by merely pass ing a 13 word per
minute code test. The Technic ian test
was the same in coverage as the
General license and thus the amateur
has been able to become a General
without appearing befo re the FCC for
a written exam. (Of course he must
still appear for the code test.] This
should inspire a lot of Technicians to
become Generals.

The manual does not make specific
answers available for memorizing, but
gives enough coverage of each answer
so t hat by study you can cope, we
hope, with any variation of the ques
tion. Often, when an answer IS
memorized, a slight change in the
wording of the question ma kes the
memorized answer completely wrong.

If I were just starting in radio,
looking ahead to the materia l for •
higher classes of license beyond the
Novice woul d probably scare me a
Ilttte. If I lacked motivation, I might
give up the whole idea. I believe I
would rather start with a study guide
for a Novice only, and cross the next
bridge when I came to it.

The other thing is the fact that with
all t he changes in the rules evident in
the manu al, requiring changes in the
boo k, I would wonder if the rest of
the book would be useful to me when
I was ready to step up to another
license. l think I would rather have a
current boo k.

Jerrold A. Swank WBHXR
Washington Court House QH

MAINTEN ANCE SERV ICE
MANUAL, FT·101 SE RIES

Publi$lled by Yaesu
Electronics Corp.,

$ 25.00
Yaesu has been importing FT· I01

tra nsceivers now for over six years,
and it 's pretty hard to find anybody
who doesn't respect their quality and
portability. Over those years, Yeesu
has steadil y improved t he 101, inccr
porating receiver improvements and
increased freq uency coverage. Three
basic versions of the 101 have been
produced, ranging from the original
FT-10l to t he FT· 10l -B, and the
current FT· \ 0 I·E/ EE/ EX series.
Hundreds of thousands of these radios
are in use around t he world, a long
with vaesu's line of accessories.

Now Yaesu has gone a step further
than the normal operating manual
provided with the 101 series trans
ceivers - they' ve produced a main
tenance service manual that every 10 1
owner ought to have. To quote Yaesu
Genera! Manager Bernie Tower's
(W6RNW) introduction, "We have
departed from the tradi tional 'military
format' in writing technique and the
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style may seem t oo informal on first
readi ng; however, remember that our
goal was to ma ke t his manual easy to
use." The co ntents are excellent, with
an orderly f low through installation,
t une-up, t heory of operation, and
parts identification in t he opening
section, plus srep .bv-stec coverage of
accessory interface and disassembly of
the unit in section 2. In all, t here a re
nine segments to the manual. In
clud ing thirty pages of factory-recom
mended modif ications. lThat will
probably be the most sought after
portion of the manuat.I In add ition to
the hun dreds of schematics and x-ray
views of the PC boards contained in
the first eight sections of the book,
Yaesu also included 9 fo ldout sche
matic diagrams covering all three
versions of the FT·I01. To conclude,
we turn again to Bernie Tower's intro
duction. "You will f ind inside these
covers not just a list of clipped out
circuit descriptions and redrawn
prints, but also all the tricks and neat
stuff that the factory has developed 
extras tha t never show up in coer
etcrs' manuals, such as part location
data, test points, a wealth of 'How To
00 It ' instructions, and the special
information our service f iles con
tained." That says it in a nutshell I

Warren e u, WA 1GUD
A$$istant Editor

RADIO COMMUN ICAT ION
HANDBOOK (Vol. 1)

Published by
Radio Society of

Great Britain, $lB,95

One weakness of handbooks is the
inability of publishing one that is
abreast of the state of the electronic
art. This weakness is cornpounoed
when revisions are made attendant to
bringing out later editions. There's
just too mUl:h temptation to carry
over material from t he previous print·
ing, sometimes in its entirety, some
times with minor updating.

The fift h edition of Radio Com
muoicetion Handbook , ed ited by Pat
Hawker G3VA, shows that a deter
mined effort was made to avoid such a
pitfall. The effort was pa rtially sue
cessful.

Volume 1 of the new edition shows
promise of being a noteworthy ad
vance in handbook publication. Much
obsolete material has been eliminated,
wit h old subjects treated in a new way
and new techniques introduced.

Why should American radio ama
teurs go to a Brit ish handboo k when
t here are several excellent ones puh
Iished in this country? In partial
answer, it may be said that the British
pay more attention to details of
theory , and much more attention to
prec ise construct ion information.
Another part of the answer may lie in
the manner in which the British
authors approach the explanation of
principles_ It's somewhat different,
and there 's no doubt that better com
prehension of a subject can come
from a study of a variety of presenta
t ion styles. It's good to bear in mind
t hat t his handbook does not replace
any of the domestic ones. It serves to
complement, not to supplant.

As is the case with other hand-

books, this one starts with principles.
But, unlike the others, it doesn't
mention theory until it has introduced
components, giving types and applica
tions. Then it brings on the theory of
how these components act in circuits.
Although the theory is simple. the
handbook does not preSUllle the
reader is "simple." T he presumption is
that t he reader is intelligent and not
frightened by the sight of a few
mathematical equations. It's signifi
cant to note that the examples involve
modern components and appl ications,
a pleasant contrast to most handboo ks
(which have not changed from presen
tations that were old in t he 19 20s!).
The Radio Communication Handbook
is not totally devoid of faults. how
ever, as it bows to the antiquated
custom of having current flow
opposite to electron flow!

The chapter on principles is exten
sive enough to cover not only the
simple basics, but also to go far
beyond to tuned circuits, filters, rf
impedance matching, radiation and
propagation, amplification, feedback,
modulation in its many diverse forms,
and its inverse; detection. It's
thought ·provoking to note that the
British author declares the crystal
detector to be the first-used type,
undoubted ly causing his compatr iots,
Marconi (magnetic detector) and
Fleming Ithermonic diode), to f lip in
their gravesl

Another chapter explains vacuum
tu bes. It is more or less conventional.
except for the profundity of its detail
and the space devoted to unusual tube
types and applications. Modern design
has drifted far away from the rnun
dane applications of tubes, leaviny
only those instances in which the tube
uniquely serves a purpose. And it's for
these unique purposes that the text is
admirably suited.

Only fi\/(! pages are used to ex
pound on the theory of semicon
occtcrs. Then the book gets into
specific types, their behavior, and
thei r applications. The author does it
so well he can be forgiven for writing
"car's whisker" instead of "cat
whisker." He 's not the only one to
make t hat mistakel He is to be con
gratulated on covering the IMPATT
diode, the PIN diode, and the Gunn
diode so effectively. Transistors of all
comrnonfv-vsed types are shown. and
their uses discussed. ICs get short
shih, with a promise to mention t hem
later (in connection with t heir applica
tion in equipment).

Chapter 4, Receivers, starts by
defining terms and talking about what
woul d constitute a really good re
ceiver. Then it descri bes the many
generic types of receivers. This is done
not so much in detail as in scope 
the reader will have an acquaintance
with just about every type of receiver
used . Terms such as sensitivity, selec
tiVity, stability, spurious responses,
c ross-modulation, blocking, inter
modulation, and tuning rate are
defined and expounded upon. Then
design facto rs are discussed, with a
wide range of choices. Circuits galore
are shown. For the very ambitious,
construction details are given. In this,
one sees a marked difference between
American and British handbooks. The

British present much greater detail.
Too. they expect the reader to ceo
struct more mechanical components.
If you're a dedicated do-it-yourselfer,
you'll appreciate such instruction!

A separate chapter is devoted to
VHF and UHF receivers. As mi!tlt be
expected, it opens with the differ
ences between designs and com
ponents for the higher frequencies,
and those for the HF region. Next, it
presents circuits - oscillators, buffers,
multipliers, amplifiers, and mixers.
The circuits are followed by cons true
tion details (with detail underlined}
for a variety of receivers, converters,
oscillators, preamplifiers, and power
supplies. You'll even see such unusual
items as a folded hybrid ring mixer
using linear (not lumped constantsl
elements.

Chapter 6 is on HF transmitters. It
follows the usual outl ine, with just a
bit (in this writer's opinion) too much
space on crystal oscillators. 01'1, it's
good. But maybe too good for the
strictly limited use of crysta l oscil
lators in modern t ransmitters. It's
equally good on VFQ design, d is
cussing the effects of external factors
Iternperature, following stages, etc.I
on short-term stability. There's an
astonishing variety of VFO circu its,
with I:omponent specifications. Both
tube and solid state types are shown.

From oscillators, a logical sequence
is followed to coupl ing c ircuits, and
then on to buffers and amplifiers,
with a sidestep to freq uency multi
pliers. Power amplifiers, as mi!tlt be
expocted, get the big play. A bit too
much space is allotted to neutralized
triodes. lWhen was the last time you
built one?) The design of tank circuits
is given much (and merited) detail.
Durput circuits for both tube and
trans istor active elements are also
discussed. Construct ion information is
given for several transmitte rs.

Then, and only then (for some
illogical reasonl, there's a discussion
of the principles and merits of SSB.
Then comes the usual plethora of
circuits for generating DSB signals or
SSB signals. Mixers are covered well,
as are the considerations for mixing
frequencies. The usual advice is given
on the selection of a suitable active
device (tube or transistor) for an
amplifier, with due thought given to
the various conditions that lead to
linearity of operation. The use of
two-tone af inputs to check PEP
output is discussed in detail. Omitted,
however, is any reference to the use of
a spectrum analyzer as the ultimate
device for ascertaining overall signal
purity. A considerable space is given
t o construction of SSB transmitters.
Both tube and solid state types are
shown. In each instance, highly de
tailed info rmat ion is provided.

The seventh chapter is devoted to
VHF and UHF transmitters. It repeats
quite a bit of information on crystal
controlled and variable oscillators.
Linear circuits, both transmission line
and cavity t ypes, are explained very
well, but there is some repetition of
the modu lation, mixing, and oscillator
frequency selection data prov ided in
prevrou s chapters. Construction
details are provided for several UHF
transmitters, and they are probably



super ior t o any available in o ther
handbooks..

A short chapter is deVOted to
keying itnd brllilk-in systems.. Some are
simple, o thers coo-clex. You CMl take
your p;ek from it var iety o l typn.

Considering current times, the
Ra dio CommuniC4llion H.mdbook
dev<Hes 100 many pages t o the many
methods of producing amplitude
modulation lAMI. It 's improbab le
tha i a half dozen AM transmillers

FCC
Report No. 12746

ACTION IN DOCK ET CASE
FCC PROPOSES TO SIMPLI FY
AMATEUR LICE NSING AND

CA l lSIGN ASSIGNMENT
(DOCK ET 2 11351

On MlIrdl 3, lhe Comm'....... prOPQMd <0
"mpht th. liun.",g _ cMls'll" ...ignmenl
. ... " '" lhe A""' teur R~,o Ser.a

The FCC w,d l mol Ihe . xplosion in
"".'.'1 in pe" O""1 rad io communic. tiono
hiold piac..o • hoaw burd on o n tho•• Com·
mil$'o n ".11 inu,ng hcen Th. C<Jmmis-
lOOn no ted thet it wa, aw Ih. t m.n...
Am. teur lice"""" _re di ....ti,t,..o ... th the
. pea<! o f licen.. pfOc.., ing .nd ind'C.I..o , I

w., con.>d.ring mett>odo to impfO'o'. me
~~

II~ Ihll ,n r~ceo tOO' proc*o>ing
. mll. u' .1'1'1""1""" _r...Ir.........
iom'ted. Ind 1....1 ,ts lee k ot .ftOUf_ ""'"
precluded ell bu. lhe moot bate liI;eN,ng
,~-

Acco<d,ngI... , lhe Commiooion pr~

AMSAT
Mode a use rs o f the AMSAT·

OSCAR 7 satellite were treated to an
unexpected bo nus of over th ree co n
t inuous weeks of orbits in which the
70 cm to 2m mode was kept o n, Th is
was done to reduce a battery over·
heatIng problem which had developed_
In mid·December, 1976 , the nicad
battery temperature was abou t 36' C
(79 ' FI . As the weeks passed, t he
temperature began to inae.lSll because
the orb'l o f A-Q-7 was such thitt the
satethte saw less and less 01 the earth's
shadow. By January 17, 1977, lhe
b ird was in complete sun light. iII'ld the
temperatu re co ntinued to rise at an
alarming rate to over 44' C ! l 11° F).
Thi s overheat ing was being caused by
the co nstant c harging of the battery,
especially while in Mode A when the
load is relati...ely light . Switch ing to
the redundlnt charge regul ato r h~

litt le e ffect on the rising te mperature,
so the d ec ision was made to command
A-Q-7' s 70 em to 2m 00 conti nuously"
in o rder to reduce the charging 01 t he
banvy.

With it number o f sta ,ioos still
running ucessively more than the
recommended maximum 100 Watts
ERP, there would have been more
occasions o f A-Q-7 switching to Mode
A o r even worse to Mode 0 , the
recharge mo de. Th is switc hing of
modes occurs when excessive cu rrent
demands cause the b us vo ltage to drop

have been built in the USA or Callilda
in the past five yea"" and I doubt
whether the system is any more~u·

lar among English builders! So Wiy
such dela il1 On the positive side,
considerable space is given to fr~

quency and phase modulat ion. Speech
a mplifien lire touched upon, as are
speech proceuors, the latter in a
rather uni r'l5piring manner . The
cteote- is concluded with methods of
measuring modulation quality.

The lina l chapter of Volume 1 is

to simphfy ~t.... licensing bY d_
tinuing I.... ioo_ 01 all ....t.... licensel,

on- thin P"''''''''' " otionl~ ''''''uti·
ing m'h l.....,. ....eatoon, d"b. >l*'ial _nt,.
RadIO A....~r eo.... E....!I'fflCY Sanoice
IRAC ESI, Ind -..:1erY n otion liowI...
( The Cornm....on noted tNl in Doc"'1
21033 ,t hod pr~ elimir'lil100n 01 ...
peeter, ."x,h..y link. ond control IUtiorn.l

l ic. _ cu"."'I ... IIoId,"11 ....", ""lion
lic....... would be pe,mitted to r'Liin them,
bu l would not be obi. 10 re"ew them "pon
their ..p irotion. In proposing e1 imin¥ti on 01
III but primlfY lIu ion ioeense•• th. FCC laid
that a di.p,oPOrt ionat. pe"ont.go ot ill
ro"""ree, w.,. d....ol"O to p'oc.... i" g opph·
catio,," for non-pri""" ....ma teur ".toon•.
wh ich conot,tul. onl y 0 ''''''II pert 0 1 the
.ma'Our popull"on, .nd t....1 ouch rllllOUoc..
mull be olloceled in • more ell""ent ""'....

""The Comm,..ion .10"" reco.,""zed tNt
e1,,,,,,,,,tion 01 lhe .Ut,on typn involved
......,Id an impact on """'" ind,"'IdueI..
bu ' t t il beI..-....l any wdt impact would

be ""nor.

be low a preset level, When this occurs.
the sensor's undervoltage signal cacses
the mode switch, which is supposed to
protect the satelhte's battery from
bei ng further run down. Even thougft
the battery was being charged to ,
normal value" it was not able to
supply the "'e<y heavy peak currents
being demanded when hign.powered
Siltell,le users were transmitting.. so it
sw itched modes..

In order to reduce the n"mber 01
mode iwitc hes which had been cc
curri ng in December and January , we
tried to keep A-O-7 in Mode C, which
is a lo wer power 70 ern to 2m mode.
When in Mode C, there were no more
false mode switches, so the primary
te le co mmand station for A-0 -7.
VE3SAT, commanded the sa tellite
inlO th is mode whenever possible.
Because of its design, the satellite
switches fro m Mode C to a after 24
hours have elapsed on the spacecraft 's
d ock, and from Mode B to A after
<lnothet' 24 hours. When a fa lse mode
jump oc:curs. the clock is reset. Th is
leu us k now when t he jump oa;un, so
we Cilll see where the satel lite was
when this happened

As you citn imagine, commanding
became very co mplica ted when lhe
mode jumping began to occur , b ut
Randy's 8080 mic ro processor·based
command stancn came through with
an excellent performance, keeping

on radioteleprinten.. It 's short but
adequate, In this instance" little con
strue:tion ~vice is giwn, Telltual
matefial is fol lowed by an excellent
indeJoc. Ameriun read«s may not care
for the Brit ish practice o f o mitt ing
page numbers in lavor o f chapter
subdi ...isions.. U's elIly to live with,
though.

In summilfY , Volume 1 of the lifth
edition of Radio Communication
Handbook l ills a niche in radio tnere-

The FCC no t.d th. 1 Ihe ...i""ment 01
Om.,eur call, ignl , 100 occupied.n inordin.te
.mount of n .tf tima.•nd prOl'O'..o 10
simplify the celil ign ilIIignment . ....te m in
lhe Amateur Ser .ice b... pr ohi bi ,i "ll entirel y
the assignment of opec, l", colllilJ"l eod
cell'ignl _ an PWlicul. formets. Al l
cMloi_ would be ........... on ......_tic
U ri by the Cornmiuion under me ter".. 01
the proc>owl. uc.o, I. holding Arne.
h tr . D illS operOlor Ioc.r- would be ~·

mi lled to obtaon _ iii(: h.2 eod 2-2
coUsigns.. hovwvet_

Comments on t.... Commi"ion'l prg.
posel., which would emend P.u 1 and 97
o f the Commiuion'l Aul.., •• due bY June
2. , nd ,.pi... comments by June 3().

Report No. 12743
ACTION IN DOCKET CASE

FCC SETS " CLOSED SEASON"
ON 2 TYPES O F AMATEUR

RADIO APPLICAT IONS
(DOC KET 2 11351

The FCC /'w .",-,need tha1. .tfilC,ive
Morch 3. 1I>er. ""II be. #closed ..."...' an
1,1o"ll eppI ice tionl lor >1*'l1li event st.I,,,,,,
end 0ilC'0I>dilII ... ,woons in the Amat.....
Red'" Serve.. I" --... 'Li lion i. 0
_ .t••lIl1on lioerud 10 eo ....teur

A-O·7 in the correct mode during the
battery te mperature cr isis. By mid
February, the b<lttery temperature
began to stabilile, and theo to de
c rease enough to allow A-O-7 tc
switch back to its normal sch edule of
Mode A on odd days of the year and
Mode B on eve n days. Th is switch
occurred o n February lB. 19 77 .

One final note 01 interest concern·
ing ,he VE3SAT au toma 'ed command
stat io n: During the last week of the
benerv temperature problem. Randy
was called away Irom home, leaving
lhe <Iutomatic system on to run on the
infor matio n programmed into its
memory . Among lhe dulies which it
performed f lawlessly were keeping the
setenue in the proper mode. auto
matically commanding the 2m beacon
fr om the code store mode to
the proper tel emetry mode for an
acquisition by W0 l E A of sun angle
data, automatically loading the on
board A-O-7 cooestcre memory with a
new message, switching the beacon
fro m RTTY tel etype telemetry to the
codesto re run (which played back the
new message 10 the world for a dayl.
again switching the beacon to the
telemetry mode, and programming the
satellite to switch to Mode A 00
FebruilfY 18fh.

A-o-6 NICAD CEL L FAilS;
SUNDAY DESCENDING NO DE

ORBITS DISCONTI NUED
A lailure of p<trt o f the 18 -ee ll

A-O-6 battery has forced the e",ly
curta ilment of the Sunday descending
node (north to south) o rb its of the

t u r e tha t h ilS been somewhat
f'leglected With a lew ellceptions, it 's
thoroughly modern, devotlld to cur·
rent tachniques and oomporents.. It
belongs on the book.nelf of e '<l'E!ry
serious amatl:l\lr 0 1 r~io lIIIdmology.
BUI it should be set ' wr./ on thilt
bookshelf o nly after it has been well·
thumbed ! Radio SoCil1ly of G~<Il

Brit<lin, 35 Doughty St.. London
WCIN2AE.

Carl C. Drumeller W5JJ
Wan Acres OK

0 l'1li"10' fo, a location other th,n the
pr im.r... nnion . it• .•uch • • ••acation Itome
0< oll ice. A .peciol ••en t , tation il one
lice nJed lor t,,_.r... u.. invol...i"ll en
•••nl o t .itlter generol in t.... t to the publ ic
or o t pen",ul. inte...t to t..... _
.to.... ond intended to d r.... t orabl. public
otlen'Oon to the Arnet.... S. ice.l

The ComfTWlsion IilId tNt rt he<! -.

.oce1ving rrtOI'l... f< ,...oklul aPPIic:lt""" lor
~ .Utian I~ during the _
lwo month... eod that theIe eppIic:ltlOftS
_r. begonning to bu.diln .ts ...... t.... . edio
proc:eui"ll ".H_ The Comrni"ion 0100 <aid
t t 11 onoci peted • flood 01 '- oppliu-
lio for 1eC0000000y ond opeci",.-.t I lition
llce _ . a. IoOOn u ill propoool . in Docket
21135. one of which i. to ,limi""ll t he
••• a .bility of . uch n .tion licen.... . r. made
publ ic.

To make po"ible thl Cont inued efficient
proce.. ing <>1 oth.. . mlt. ur rad io lieon...
th , Commi"ion impoHd . n imme<!ilte
closed ... wn on tit. I,ling 01 -,ie.tio",
lor opeciol .vent and new oocondar ... . Ution
licen.... All . pp1ications for opeci. event
.lIt,on licenoes 01 .- wconderv .Ubor,
lice.-, received on 00' .fte. M.erdt 3 will be

r.'urned. the FCC ..rd. AQpIical'''''' lor
r..-et 01 modificellan of "'U!"lI1<tOOtlO
.y ""ion licen>el ....11 cont"'... to be
«:cepled_

seeeune. The failure 01 the cell was
noticed by a number o f te lemetry
gatherers who saw an abru pt drop in
Ihe channel 3A te lemetry coun!, from
cou nts around 62 to co unts around
48. Th is indicated a problem in the
ucper half of the battery series string,
iince the half battery voltage measure
ment wa~ normal (the lower ha lf, that
isl. Since the battery is a series of
cell s, the fa ilure of a single ore has "'"
adverse ertecr on ue bus VQIllge. The
bad cell acts somewhilt like a d iode
when the battery is d ischarging.. and
lik e a ser ies resistar>e:e when ifs charg
ing_ The effect lhus is lower avai lable
ballery ...ol tage and iI reduced c harging
current. Combine the all loss with
the already reduced Amper~hour

capabililY of ils 4 -year-o ld battery,
and the result is that the opera ling
schedule of A-O-6 must be reduced.

The Sunday descendinq node
orbits, wh ich were scheduled to be
available unti l the end of March,
1977, had to be discontinued. Also,
the worldwide network of A-O-6
comm<lnd stat ions has been inslTueted
to tum off the sat ellite before it goes
out of range d uring scheduled on
orb its. The presenl schedu~ for A-O-6
calls lor the uansponder to be on for
normal use o n OJSCend ing node lsoulll
to north) orbits on Mondays, Thurs
days. and Saturdays.. UTC. This scred
u le will remain in efle<:1 ill long es lhe
ballery remains stable i1t present
levels. In the event o f furthe r degrada
t ion 01 t he battery, it will become
necesserv to furt her cut back on the
present schedule of the transponder.
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Editor:
Robert Baker WB2GFE
75 Windsor or.
Ateo NJ 08004

CA L EN ()A ~
Triple Letter 050 Party
Georgia aso Party
Vermont 000 Party
Kansas asa Party
Mass. aso Party
Michigan aso Party
World Telecommunications Oay - Phone
World Telecommunications Day - CW
IARS/CHC/FHC/HTH aso Party
ARRL VHF aso Party
West Virginia aoo Party
ARRl Field Oay
oRP - Summer - Contest
ARR L Straight Key Night
IARU Radiosport Championship
Apollo II 8th Anniwrsary Contest
10·10 Net Summer aso Party
New Jersey 000 Party
Worldwide SARTG RTTY Contest
VHF esc Party
Open CD Party - CW
Open CO Party - Phone
Manitoba eso Party
ARRL Sweepstakes - CW
OK OX Contest
ARRL Sweepstakes - Phone
ARRL 160 Meter Contest
ARRL 10 Meter Contest

My apologies to WA4BMC for
incorrectlv listing her address in t he
January issue as being in la ke Worth
FL. The correct address is: PO Box
6811, Southbcrc Stn., West Palm
Beach FL 33405. A large SASE with
return postage for 3 oz. will bring
complete information on county
hunting and the MARAC orga niza
tion, as well as mobile reply oSL
cards, aSL bureaus, etc. Hope this did
not inconvenience anyone.

TRIPLE LETTER 050
PARTY

Starts: 2000 GMT May 7
Ends: 2000 GMT May 8

All amateurs are el igible and invited
to participate. Use all HF bands, 160
to 10 meters . One contact per band
per mode (ON and phone only) with
each station.
SCORING:

One point for each letter repeated
in t he suffix of the call of the station
contacted. Example: WB2G FE '" 1
pt.: Wi'l:TI '" 2 pts.: W0EEE ~ 3 pts.
Two letter calls get one extra point.
Multiplier is the t otal number of
states, Canad ian provinces, OX coun
t ries {other than US and VEl, and
number of 3·letter calls. Total sco re ~

aso points t imes multiplier from
each band.
EXCHANGE:

Serial aso number and RS(T).
ENTRIES:

Send logs postmarked no later than
June tst to W0EEE, UMR Radio

May 7·8
May 7-9
May 7·9
May 14·15
May 14·15
May 14-16
May 15
May 22
June 4·5
June 11-12
June 18·19
June 25-26
July 2·3
July 4
July 9-10
July 16-17
July 16-17
AU1l20-21
Aug 20·21
Sept 10·11
Oct 1·2
Oct 15-1 6
Oct 15·17
Nov 5-6
Nov 13
Nov 19-20
Dec 3·4
Dec 10·11
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Club, Eng. Bldg., Univ of Mo., Ro lla
Rolla MO 65401. Mark the envelope:
"ATTN: OSO PARTY."

GEORGIA aso PARTY
Starts: 2000 GMT,
Saturday, May 7
Ends : 0200 GMT,
Monday, May 9

Sponsored by the Colu mbus ARC,
there are no time or power restrtc
tions, and con tacts may be made once
on phone and once on CW on each
band. Oscar cou nts as one band. GA
mo bile o r portable stations count as a
separate stat ion in each county.
EX CHANGE:

aso number, RS(Tl. and oTH
county fo r GA; state, province, o r
country for others. GA to GA con .
tacts are permitted.
SCORING:

Each completed contact counts 2
points. GA sta tions multiply GSa
points by number of d ifferent states
and VE provinces wor ked. OX sta
tions may be worked for aso points,
but do not count as multipliers.
Others multip ly 050 points by num
ber of GA counties (159 max.I. No
repeater o50s permitted, except via
Oscar!
FREQUENCIES:

CW - 1805, 3590, 7060, 14060,
21060, 28050; SSB - 3900, 3975,
7245, 14290,21360,28600; Novices
- 37 18, 7125, 2 1110, 28110. Try
160m at 0300 GMT, 10m on the
hou r, and 15m on the half hour
during dayl ight f-ours.

AWA RDS:
Cert ificates to highest scoring sta

t ion in eac h state, province, country,
and GA county. Other certificates as
warranted. Plaques to highest scorers
outside GA and GA mobile/portables.
ENTRIES:

Logs should show: date/time in
GMT, call, exchange sent/rcvd, band,
e rmssro n type, and mu ltipliers
cl a imed . Checklists appreciated.
lnctude a signed dec laration (usual)
and mail your entry to Columbus
ARC, cto Jeanne J. Hunting K4R HU,
2701 Peabody AVf)., Columbus GA
3 1904. Entries should be postmarked
no later than June 6th. Include a large
SAS E for results. Note: Novices
should designate their logs as such !

VERMONT QSO PARTY
Starts : 2100GMTMay 7
Ends: 0100 GMT May 9

Sponsored by the Central Vermont
Amateur Radio Cl ub, the contest is
open to all amateurs. The same station
may be wor ked once on each band
and mode. MObile stations may be
wor ked from each new county. aso
Party contacts can be credited toward
the W·VT (Worked VT Award) for
wo rking 13 of VT's 14 counties.
EXCHA NGE:

aso number, RS(Tl, and county
for VT stations; ARRL section for
others.
SCORING:

VT stations score 1 point per con 
tact and multiply by the number of
A RRL secuons and countries worked.
All others score 3 points per VT
station worked and multiply by the
number of VT counties worked on
each band.
AWARDS:

Trophies to highest scoring station
outside VT and single operator in VT.
Cert ificates to high scorers in each
ARRl section/O X and to 2nd, 3rd,
and 4th highest scoring VTs. Special
certificate, too, for multi-operator and
mobile stations in VT.
FREOUENCIES:

Try CW on odd hou r and phone on
even hour GMT . .. 3555, 7055,
14055, 2 1055, 28160, 50260,
14 4 -14 4.5, 3909, 7290, 14325,
2 1375, 28600, 50360, 145.8, 3932.
LOGS:

In order to be eligible, logs or
copies should be sent with an SASE
before Ju ne 15t h to: Peter Kragh
W1AYK/ K2U PD, 170 Summit Ave.,
Ramsey NJ 07446.

KANSAS aso PARTY
Starts: 2000 GMT,
Saturday, May 14
Ends : 2400 GMT,
Sunday, May 15

Work each station once per band
per mode. Remember that CW and
phone segments are separate bands.
EXCHANGE:

KS send RS( Tl and county ; o thers

send RS(T) and state/province/coun
try.
FREQUENCIES:

Look for ON 55 kHz up from the
bottom of the band, and phone 25
kHz above Advanced/General split.
SCORING:

KS stations multiply number of
oSOs times sum of states, provinces,
and other ARRL countries worked.
Others multiply total KS contacts
times the number of KS counties
wor ked (105 max.).
ENTRIES/AWARDS:

Awards to top scorers in each
state/province and ARR l country.
Send logs and comments to: Robert
Davis K0FPC, 1857 South 4th, Salina
KS 67401. Be sure to include your
name and address. SASE is not re
quired for summary of results.

MICHIGAN esc PARTY
Sta rts: 1800 GMT.
Saturday, May 14
Ends: 0200 GMT,
Monday. May 16

This year's contest is sponsored by
the Oak Park ARC. This year phone
and CW are combined into one con
test. Ml stations can work MI counties
for mult ipliers. A nation may be
contacted once on each band/mode.
Portable/mobiles may be contacted as
new contacts each time county
changes.
EXCHANGE:

RS(Tj, 050 number, aTH
county for MI ; state or country for
others.
FREOUENCIES:

Phone - 1815,3905.7280, 14280,
21380, 28580; CW ~ 1810, 3540,
7035, 7125, 14035, 21035, 21125,
28035, 28125. 1600 to 1900 GMT,
try 15m on the hour, 10m on the half
hour. VHF - 50.125, 145.025.
SCORING:

Multipliers are only counted once.
For MI stations: 1 point per OSO
times (states + countries + MI
counties). KL7 and KH6 count as
states. VE counts as a country. Ma~

multiplier = 80. Non-Ml: aso points
times MI counties. Max. multiplier =

83. aso points > 1 point each MI
OSO, 5 points each MI special event
station OSO (no ITU suffixes).
VHF ·only entries, same as above,
except mu ltipliers per VHF band are
added together for total multiplier.
AWARDS:

Only single operator entries qualify.
Several trophies, plaques, and certiti
cates will be given, as appropriate.
ENTRIES:

A summary sheet is requested,
showing scoring and other pertinent
info (name and address in block tet
ters, and a signed declarat ion that all
rules and regulations have been ob·
served). MI stations include dub name
for combined club score. Results will
be final on July 30th, and will be
mailed to all entries. Mailing deadline



RESULTS OF THE 1976 EUROPEAN DX CO NTEST, WAEOC - RTTY
Trophy winners:

Of 41 entries listed in t he results, only 3 were from t he US, in the single
op CIItegOry - How about a ume more activity next year?!

Applicants for the award should
send their list of stations worked, with
pertinent log data (no aSLs neces
sary) to the club secretary at
SCCARA, PO Box 6, San Jose CA
95 103. With the application, include
$1.00 U.S. or 5 IRCs to cover part of
the cost of preparation and mailing.

Other S.C. Coun ty 1Other S.C. County 2

In U.s., outside 6rh Dist .:
W6UU or W6UW 50 points
SCCARA Members 25 (2)
Other S.C. County 2
Pacific Division 1

From inside S.C. County:
W6UU or W6UW 10 points
SCCARA Members 5 (10)

Bill Verre K6TXR loWS the designer of the San Jose Bicentennial Award
certificarfl. Here he shows it to Dick Barretr W6CFK (on the lefr). Dick
originally proposed rhar the club issue rhe award.

Southeast Asia, amateur prefix style. Thanks to Old Man, the Bul/flrin of Swiss
Shorr Wave Amateurs.

W1 MX - North America multi-op
DJ4KW/4X - Asia
13-13018 - SWL

SAN JOS E
BICENTENNIAL

AWARD
The handsome a-corercertificate of

award offered by the Santa Clara
County Amateur Radio Association to
celebrate the 200th anniversary of the
founding of San Jose , California, will
now be easier to earn fo r ham radio
operators outside the continental
United States. For such stations, point
velues have been doubled over those
originally announced when the certifi
cate first became available. This
change was made in recognit ion of the
present low level of sunspot activity
and consequent low level of casual OX
activity.

The San Jose Bicentennial Award is
given to all stations requesting it 000
accrue e total of 200 points, a<:cording
to the table below. The list of stations
worked must include a specified
minimum number of SCCARA
members (given in parentheses in the
table) and may include contacts with
either of the SCCARA club stations,
W6UU or W6UW, other stations in t he
San Jose area (Santa Clara county),
and stations outside of Santa Clara
County but in the Pacific Division of
the ARR L.

TABLE OF POINTS
From Qutside cont l U.S. :
W6UU or W6UW 100 points
SCCARA Members 50 (2)
Other S.C. County 4
Pacific Division 2

From 6th Disrricr outside S.c. County:
W6UU or W6UW 20 points
SCCARA Members 10 (6)

addit ional aso points, but multipliers
only count once regardless of bands,
The country score will be the sum of
the top five scores fro m the country
on each mode.
AWARDS:

Gold, silver, and bronze medals will
be awarded to the three highest
scoring stations in the world on each
mode. Diplomas will be awarded to
the three highest scoring stations in
each cou ntry on ea<:h mode. For
countries with high numbers of
entries, diplomas to the top three in
each call area.
ENTRIES:

Separate logs for each mode and
must show time/date in GMT, ex
change, band, multipliers, and aso
points. Include a summary sheet. Logs
must be postmarked before June 30th
and addressed to: LA8RE, UIT Co n
test Coordination, PO Box 07·0004,
70.000 - Brasilia, OF, Brazil.

CT1Ea - Europe single op
11PYS - Europe Mul ti-op
WA0YOJ/4 - North America single op

is June 20th, to: Mark Shaw
WA8E OC, 3810 Woodman, Troy MI
48084.

During MI week, May 14 to 21, all
MI asOs may be counted toward the
following awards/ce rtificates offered
by the governor of MI:
1. A MI ham submits log info and
names/addresses of 16 or more con
tacts made with cut-of-state or OX
hams with info rmat ion regarding MI.
2. An oet-ot-state ham submits log
information and names/addresses of at
least 6 MI hams who related facts to
him about MI {includes VEsl .
3. Foreign ham (excluding any resi
dent of Canada) submits the call
letters and name/address plus log
informat ion for at least one MI ham
who hilS to ld him about MI.

Only asos made during MI Week,
May 14·21. will be consi dered valid.
All applications fo r certificates must
be postmarked by July 1st and mailed
to Gov. Williem Milli ken, Lansing MI
48902.

~ ESU LIS

WORLD TELECOMMUN ICATIONS
DAY CONTEST

Phone
ooסס GMT to 2400 GMT,

Sat urday, May 15
CW

0000 GMT to 2400 GMT,
Saturday, May 22

Sponsored by the Bruilian Ministry
of Communications, this contest has
been instituted in order to corn
memorate year ly the 'World Telecom
municat ions Day" (May 17th) . Each
pa rticipating radio amateur will
attempt to make the highest possible
number of contacts with the different
ITU zones of the world in order to
enable his country to win the ITU
trophy. All bands, 160 to 10 meters,
and all modes, phone/CW, may be
u5ed. Categories include: single op,
multiband, fixed or mobile in mario
time ITU zones 76 to 90, clubs/asso
ciations as multi-op/multiband.
EXCHANGE:

RS(T) and ITU eone.
SCORING:

Contacts with stations in same
country" 0 points. Different country,
same IT U lone : 10-40m .. 1 pt., 80
and 160m .. 2 pts. Different country,
d ifferent ITU zone, same continent:
10-20m .. 2 pts., 40m .. 3 pts., 80 and
160m '" 4 pts. Different country,
d ifferent ITU zone, different con'
t inent : 10-20m .. 3 pts., 40m " 6 pts.,
80 and 160m .. 6 pts. Final score is
total aso points times t ota l number
of different ITU zones. Same stet ion
may be worked on differant bands for
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IRS (the Inrerstare Repeater Society} suction in Nll$hva NH. The 73 booth is
at the le ft center with Technical Editor Rich Force WBIASL, El<ecvtilN Editor
John Molnar WB2ZCF, and Marketing Director Sherry Smythe hard at work.

New Products

Briefs
from /JiJge 18

isn't capab le of handling t he hundreds
of complaints, and those who have
nothing more than canceled chec ks 10
show for their T rigger orders may well
have to hire their own lawyers to get
their money back. The Illinois AG
bro ught charges against Treger last
year, but ran into delay a fter delay in
seeking a court ru ling. But, now that
the court seems ready to act, Assistant
AG McPhee's work is far from over.
Next he must begin preparations for
answering the hundreds o f people who
have f iled complaint s, and help them
(or the ir attorneys) collect. "The
t rouble wi th m y job," McPhee told
73, "is that the work on ly really
begins afte r the t rial is avec"

Recent interviews with FCC field
off ice officials indicate that since the
eliminat ion of license fees early in
1977, t he amount of prospective ama
teurs failing ex ams has drastically
increased. Here are some results from
a weste rn off ice early in February :
Technician - 5 passed, 4 failed ; Gen
eral - 3 passed , 15 fa il ed ; Advanced 
16 passed. 0 failed; Ext ra - 1 passed,
4 failed.

' rom page 30

200 hours battery life in a small
hand-held case. The unit measures de
volts from 100 uv to 1 kv, ac volts
from 100 uV to 750 V, dc and ac
current from 100 nA to 20 A, and
res istance from 100 uQ to 20 megs.
The basic accuracy o f readin'] on de V
is 0 .1% tl digit. Features of the
Model 22 inc lude: hand-held pee
tab ility , 200 hours battery life {dts
posable batteries), large .5 inch LCD
disp lay , cur rent measurement to 20
Amps, standard size batte ries, over-
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Thanks to the West Ccast OX Buf·
letin: The FCC has reportedly clari
fied how to measure Novice power.
Now the measurement must be all
power into the final t ube (exclusive of
heater power} . Thus a screen-grtd final
must not only include the plate input
power but also the screen-qrid input
power. The Bulletin also reports that
the Marconi Memorial Station,
114FGM, is usually active on weekends
between 1600Z and 1800Z. That 's 20
and 15m SS8 and ON. aSl to 14BFY
or PO 601< 31 13, Bologna, Italy .

We stand corrected on o ur March
new product review concerning the
Hy·Gain 3750 transceiver. We re
ported it to be the most expensive
amateur transceiver available, but as
K4AVU points out, the Collins
KWM-2A is priced at $3533, nearly
$1500 higher than the 3750.

AU eyes had begun to focus on
Dayton at deadline ... the Apri l 29,
30, May 1 el<travaganza will hold
quite a few surprises in the way of
equipment and ham radio politics. It
will also mean the naming of "The
Radio Amateur of the Year" and

load protection, 0.1% basic accuracy,
reading hold feature, and rugged con
struction.

The Data Tech Model 22 digital
multimeter has been called the "Ulti·
mate DMM," because no specifica
tions are sacrificed to implement the
sme ll case size . The field service
engineer can achieve laboratory grade
accuracy in a hand-held DMM that can
be read in direct sunlight.

The Model 22 is ava ilable with
d isposable batteries, nickel cadmium
rechargeable batteries (60 hours oper
ation per cnarqe}, or for ac operetion.

"The Speelfic Event Achievement
Award," aimed at one or more rad io
amateurs for participation in an out
standing event associated with ham
radio during 1976. See you there!

Until recent ly, very little two meter
coverage has been available on a large
section of the Pennsylvania Turnpike,
one of the most heavily traveled
routes in the country. That's been
changed. with the arr ival of WR3AIZ,
a 147.75/147.15 machine now oper
ating from Blue Knob mountain, 17
miles southwest of Altoona PA.

Turnpike coverage extends Irom
mile marker 100, near Somerset, t o
m ile mar ker 200, near Carlisle,
assuming average power and antenna.
The machine is carrier-access and open
to all, 24 hours a day.

Sign of the limes in Canada: A
lice nsed amateur operating a rig that
was cleaned u p to DOC recommenda
tions was recently fined $100 dollars
in small claims court in Quebec for
"inadvertent jamming of radio and TV
shows." Four of the man's neighbors
filed the complaints, fo r which he
could have been fined a ma)(imum of
$1600. The honorary counsel for the
Rad io Soc iety of Ontario and the
counsel for the Canadian division of
the ARRL are currently investigating
the case.

The Six Meter International Radio
Klub {SM IRK I has proposed some
interesting changes to the FCC.
Assigned RM number 2832, SMIRK
has petitioned for all classes of license
(e)(cept Novice) to be granted CW
status between 50.0 and 50.1 MHz, a
segment currently reserved for Ad·
veoced and Extra. SMIRK argues that
their plan would allow more Tech
nicians access to CW practice th rough
operating, since they'd need to add
extra equipment to get on the Novice
bands recently authorized at HF.
Thanks to K5ZMS.

Updating our guest editorial last
month on the Buffalo snOw disaster:
WBEN's lead in rebroadcasting CB and
amateur traffic repo rts on t he BC
band has been endorsed by the NAB.

Optional accessories include carrying
case, test lead kit, push-to-hold {read 
ing) probe, high voltage probe, and rf
probe. The basic selling price of the
Model 22 is $234. Oata Tech, 2700
South Fairview, Santa Ana CA 92704.

HARRISON HOTLINE

A new toUfree " Order Hotline" has
been established by Harrison Radio
Corporation for amateur radio equip
ment and accessories ordering. The
new number is (800)645-9181. It will
be available for use by retail cus
tomers, as well as the dealers being
serviced by Harrison's "Two-Step"
Division. The new WATS number is
nationwide, el<cluding New York
State.

In a filing with the FCC, assi!Jled
number RM-28JO, NAB argu~ that
broadcasters are in a good position to
use emergency information taken
from ham and CB sources for the
public good. No opposition is reo
ported.

With the deregulation of repeaters
proposed by the FCC, frequeocy
changes will be common. This could
mean added crystal el<pense for users.

Clubs could follow the ledd of the
Minuteman Repeater Association,
which used a "crystal bank" after
thei r users invested in crystals for a
repeater whose freql,lency had to be
changed . Regular users of the Stene
ham (MA) machine found that QRM
from another repeater made copy
difficult. All parties agreed that t he
Stoneham machine would el<change
frequencies with a low power CO
machine which was primarily used for
emergencies. The Minuteman's edi tor
reports that the frequency el<chdnge is
work in'] fine.

An experiment in sporadic-E propa
!!dtion on six meters is underway on
t he north coast of Brittany, France. A
F3THF beacon is on the air at 50. \
MHz. It uses FSK key ing at 170 Hz
shift. Initial power is 100 Watts,
allhough if no RFr problems are
encountered, that will be raised to 1
ew.

The antenna is aimed toward Cen 
tral America, and should provide the
east coast of the United States some
coverage. Initial plans are for the
beaCQn to be on t he air from May 1st
to August 31st each year . Reports
should be sent to Ed Tilton Wl HDO,
ARRL, 225 Main sa, Newington CT
06111 . Thanks to the Six Meter tnter
national Radio Klub (SMIRKI .

"ccotestcr's Luck" continued, sun 
spotwise, through the seccrc weekend
of the ARRL OX Contest. European
si!Tlals on the ~ast Coast surpassed the
S9+ mark lor two consecutive days,
March 5th and 6th. Several lo ng.t ime
DXers called it the best 15m condi
tions in 3, even 4 years! ON weekend.
weren't bad either, with the first
session serving up superb openings on
15m and 10 m as well.

NEW HEADQUART ERS FOR
AP PRODUCTS

AP Products, Incorporated , of
Painesville OH, is expanding itt
facilities with the addition of a new
headquarters blJild ing.

The new building at 13B2 West
Jac kson Street in Painesville is no w
housing the company's Customer
Service, Accounting. and Management
offices.

The original facility at 72 Corwin
Drive, just around the corner, will
now accommodate an excensscn of
the company's Engineering Serviclll
department.

Mail to the company can still be
addressed to BOI< 110, Painesville OH
44077. The same phone number it
still in use: (216 ).354.210 1.
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THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

17.50

27.5 0
17 .50
15 .00

R.50
12.50
12.50
17.50

accesso'y filter fo ' above receive, kits
give. 70 d B adjacent cltonnel
reject io n _ ..
10 mt , RF fro n t end 10.7 MH. out
6 m f' RF fro n l end 10.7 MH. out
2 mt, RF front e nd 10.7 MH. out
220 Mlb RF fronl end 10.7 MH.
a UI • . . • . . . • . . • . . • .
432 MHz R F f,onl end 10.7 MH.
out .. . •.. • . . • . . , • . • • . 17.50
10.7 MH. IF modu le include. 2
po le c,ysul filter •. . . . . .. . .
45 5 KHz IF stage plus F M detector
audio and sque lch hoard . . • •

RF28 Kil • .
RFSO Kit . .
RFI44 fl Kit.
RF220D Kif.

RF 4 3 2 Kil . .

I F 10.7 F Kit

FM455 Kit . •
AS2 Kit .. .

RXCF . •RECEIVERSRX28C. . . . 28-35 Mfh f'M receiver willi 2
pole 1 0 .1 MH. crYUal nne• • • • $ 59.95

RX28C WIT . ..me u above-wired & fesled 104.95
RXSOCKit . 30-bOMHzrcvrw/2 polelO.7

MHz cryuat filte r. 59.95
RXSOCW/T . ""me •• above -wired & te<ted 104.95
RX I44C Kit . 14(1.110 MHz rc vr w / ! p"le

10.7 MH. cry".1 fi ll er . . . . . 69.95
RX144CW/T. s.m • • • • bove-w;r.d&t••t.d 1 14.95
RXnOC Kit .. 216-240 MHz ren wi! pole

10.7 MHz crystal filter. . . . . 69.95
RXnOC WIT. same.s above -wired &< lested 1 14.95
RX431C Kit .. 432 MHz rCVI wI! pole 10.7

M Hz cry".] f iJler . . . . • . • • 19.95
RX432C Wrr . ..me as ahove _wired '" 'cued 124 .9 5

T XSO .. . .
TXSOW/T . .
TX1 44B Kil .
TX I 44BWrr
TX220B Kit.

lra nsmllt e, exci le" 1 wa lt, 6 mtr .
...me I5sbove -wired & teued ..
Ira nsm ilt er exclle,~ 1 watt - 2 mltl
...me I5sbove -wired & fes led..
transmi lle, exci le, -lwall -220
MH. . • • . • . . . . . . . . . • .

39.95
59.95
29.95
4 9 .9 5

29.95

TRANSMITT ERS
TX220BW{T
TX 432B Kit.
TX432B W{T
TXI50 Kit· .
TXI50W{T .

same asabove -wl,ed & tosted •
Ifansmi lle , excilu 432 MHz ..
same a. above - wi,ed & telled .
300 milliwan, 2 m lr Iransmitter
same U obove -wired & lelled .

49.95
39.95
59.95
19.95
29.95

T OA
t 39.95
159.95
259.95
2 3 9.9 5
15 9.9 5
139.95
259.95
139.95
159.95
259.95
289.95

R F power amp. wi,ed & leSled , emi..ion~
CW. FM-SSB/AM

Power Powe r
In pu t Ou tpu f
3W 1 50W
lOW 70W
2W 70W
t OW 15 0W
30W 150W
2W 60W
l OW 6 0W
lOW 120W
lOW 40W
2W 40W
JOW ROW
lOW 80W

Frequency
45· 55MHz

140·160 MHr
14Q-1 60MH z
14O-160MH.
14o- 160MHz
22Q-230MHz
22Q-230MHz
2 2Q-230 MHz
4 2Q-470MHz
420-470 MHz
4 20-4 70 MHz
4 20·470 MHz

Model
BLB 3{150
BLC to/ 70
BLC 1/70
BLC 10/1 50
BLC 30/150
BL D 2{60
BLD 10 /6 0
BLD to/ 120
BLE 10{4 0
BLE 2/4 0
BLE 30{80
BLE 1018 0

Blue Unc
POWER AMPLIFI ERS

59.95
74.95

59.95
74.95

49.95
69.95

39.95
49.9 5
39.95

49.95
179 .9 5
159.95

2 mtf powe, amp - kit Iw in _2$w
auf willt ! olld slatc !Wifclti ng,
clle, connectotl .
um. 15 above~wired & leued •
2 mtr power , mp -IOw In _ 4Ow
oUI ~re la y !wilching • . • . . ..
..me 15 ,bovc-wired & fe! led • .
6 mlr power amp, Iw in , 25w aUf.
lesl cue. con nec lors & switching.
sam e,. above, wi ,ed & te",ed .
2 ml' powe, am p -I w in - I 5w
oul - Ie" case, conneclon and

:""";;.'~~~JAi4 4·J i5·k·ilbuj 2S"";::
similar to PA 144{15 fa , 220 MHz
power amp _s im i a, 10 PAI44 11 5
ucepl t Ow and 4 3 2 Mllz .. .
l Ow i n ~ 14Ow ou t~2 mt, amp
30w in _14Ow oUI~l mt, amp

PAlSOIHW/T.
PA4010HKf, .

PA40 10HW{T.
PA S0/2 5 Kit .

PAS OI25 WIT .
PAI 44/l5 Kit.

PAI 44/25 Kit.
PAUO/l5 Kit .
PA432/10 Kit .

PA I40 / 10 W IT
PA I40f)OW/T

PABOl H Kit .

POW ER SUPPLIES
PS I5C Kil .

PS I5CW{f
PS25C Kll .

PS25C WIT
PS25M Kil .
PS25M WIT •

15 omp' -12 volt regul a ted po~r su p
pl y w/ca.. , w Ifold-bock current: limit·
ing ond overvo lto,e p,oucllon ·".. 79.95
..me .. a bove~w"ed & IClled . . 94.95
25 a mp-I 2 va ll , egulal ed power su p·

r.ly w {cue, w!fold·bac k cu rrenl limit
n g and o vp •.. ••.• . .• . .. 129.95
..me l5abon -wi,ed & teSied . 149.95
IIIme 10 PS25C whh me l"' . . .. 149.95
IIIme 15 above -wired & tes ted • • 1(09.95

O.V. P. . •

PS3A Kit

PSJOl2 W(f

add, ove, voltage prole",;on 10 your
power supplin, I S v ile max. 9.95
12 vo U_power supply '"iulator card
wilh fo ld·back current limiling .. 8.95
new commeroiol d u ly 30 amp 12 VDC
regulated po wer su pply w/case,
wlfo ld-hoc k cur,enf limiling and
overvol l.ge protection 2J9.95

515.95
695.95
695.95
749.95
575.00

RPT50 Kil . .
R PT50 . • . .
R PTl44 xu .
RPT220 Kit.

RPT 432 Kit.

RPTl44 WIT
RPT220WIT
RPT432W(f
DP LA50 . .

,epeater -6 m ete< • • • • . ... . . 4 6 5.9 5
,epeoter -6 met er, wired & fClled (095.95
,epealer - l ml, -I 5w _comple fC
( leu cryuals) .. •.. ... .. .. 4 (0 5.9 5
npcale, -220 MHz_1 5w _ co mplele
(Ie," cry! lals) . . . . . • . . • 465.95
,epeater_ IOW1l I1_431 MHz
(IC1s crYSlals) .• •... .. •
repca l or -I 5 wall _2 m tr . . •
repea le , - 15 wall -210 MH •.
repC8ter -IOw,II -432 MHz.
6 mlr dooc spoced d u plex er .

REPEATERS
Il PLA I44

DPLA220

DPLA432
DSCU

DSC-N ..

2 ml" 600 KHz spac ed duplex..,
wi ,ed and tuned 10 frcquency ..
220 "1Hz du pln." wired and
tuned to freq ue nc y ... ... • •
rack moun t dupleu, • . • . . . .
do u ble ,hielded dup le ~u cablos
with PL2 59 conneclors ( pr .)
same as above with ty pe N
conneclOrs (pr.) .

J79.95

379.95
319.95

15.00

25.00
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V5

10 cltannel receive ~Iol d eck
w/d iode Iwl fching. •. • •. • • . S 6.95
10 channel xmi f deck wl.wilCh
and If im m e" . . . . . . . . . . . 14.95
UHF version of CD I dec k, ncoded
for 432 mult i·channel ope,ation. I 2.95
carrie, opera le d relay. • • . • • • I 9.95
10 channel aut<>-scan adapfer
fa, RX with prlo,ity . . . . . . . 19.95
we stock most ,epeater and sim ple x
pairs f,om 14 6.0· 147.0 (eaclt). . 5.00
159 bit, fie ld p",grammable, cod e iden·
tifie, with b uilt·in squelch lail an d
ID limers . • . .• . • • ... . • 39.95
wi,ed and feSled . not prog'am m ed 54.95
wi red and feSled . p,ogrammed 59.95
2.000 ohm dynamic mike with
P.T.T. an d coil cord. . . . . . 12 .95
lone squelch decoder . • . . . . 59.95
lns tonod in repeate" includ ing
In t e,fa ce accessories. . . . . . 89.95
2 tone decoder. . . . . . . . . 29.95
same as , bove ~wi ,e d & lested . J9.95
4 polo Itelical ,.,onalo', wi'ed & lested,
swept IUned to 14 4 MHz ban. 24.95
same as above tuned to 220 MHz ban 24.95
SlIme II obove tuned 10 4 3 2 MHz b.n 24.95

CDI Kit

CD2 Kit

CD3 Kil

COR2 Kit
SC3 Kit

Crystals .

CWID Kit

cwm
cwm
MIC I

TSIW{T.
TSIWIT .

TD3 Kit •
TD3W/T . •
HLl44W{T •

HL2 20Wrr
HL432 WI T

OTH ER PRODUCTS BY VHF ENGINE ERING

SYNTHESIZ ERS

TRANSCEIVERS

WALKIE-TALKIES

154.95
19.9 5
39.95

VHF ENGINEERING
DI VISION OF BR OWNIA N ELECTRONICS CORP.

Box S I 320 WATER ST. I BINGHAMTON , N.Y, 13901 I Phone 607-723-9574

2 m tr lyn lhCllze" tranlmill o ffset.
prop'ammable f, o m 10 0 KH.- I 0 MHz,
(Ma n o ffsell with o ptio nal
adaplen) •.• •.• •.•• .. 169.95
lime 10 above-wifed & fel led 139.95
Mars/cap o ffsel o p lional. • . • • • 2.50
18 MHz o ptio nal trlpler •• .. . ' 2.5 0

Complele 6 mlr FM tra nl ceiver kil ,
l Ow aUf, 10 channel Jean with CI5C
(leu mi ke and CTYlla l!) . .... • • 249.95
umo 10 above, b ut 2 mfr & I 5w OU1119.95
same .. above except fo, 120 MHz 2 19 .95
..me al a bove exeepl 10 w' lI and
431MHz . .. . • . . • • • • • . •
tr an JCclve , ca" o nly .. . • .• •
tra nJeclver cuc and acce!.ories •.

1 mtr. 2w. 4 cha .,nel, hand held eecetver
with cryltals for 146 .52 l im ple", . 12 9.9 5
baner y pack. 12 VDC. Y, amp. • . 29. 95
ba ttery charlier for a bo ve . . • •. 5.95
2 mtr. with m ale BN C con nec tor . 8.95

SYN II WIT .
MO· I KII. •
TO· I KIl . • •

SYNII Kit •..

TRX50 Ki l .

TRX I4 4 Kit
TRX220 Kil
T R X4 32 Kil

TRC· I . •
TRC 2 ....

HT 144B Kit

NICAD .• .•
BC I2
Ru bber Duck

•



Looking West
Bill Pasternak WA6 1TF
14725 Titus St. #4
Panorama City CA 91402

It's been just a couple of months
since WR6AMD retu rned to the air
after a two month and five day hiatus.
You remember WR6AMD, or rather
WR6A8E. It had been abused beyond
belief , taken over by a small but
inconsiderate group of users who had
little o r no regard for themselves or
anyone else . In desperation, Bob
Thornberg W86JPI had taken the
system off the air, restructured its
operational parameters, and instituted
a rather stringent set of regulations to
guide its dev-tc-oev operation. It was
to be a " mak e it or break it" attempt
to save a repeater system that had
been one o f the nation's pioneering
efforts in this field. I wrote at that
time: "Would it be greeted by a group
of enthusiastic ceccte, eager to build a
new standard of open format repeater
operation, or would the promised
vendetta of a selfish few be the key to
ma king WR6ABE go dark forever and
perhaps signal the end to open format
relay commun ication e lsewhere?"

For all intents and purposes,
WR6ABE returned to o perat ion on
Wednesday, January 5, 1977, rather
than on t he first , as promised. They
had come on at about 10 am on the
first, but went dark again in support
of L.A.'s first Repeate r Appreciation
Week. At about three in the alternoon
on the filth, WR6ABE (now under the
callsign WR6AMDI came bac k to life.
The first few days were quiet ; I sort of
suspected they would be. Repeater
Appreciation Week had caught vi rtual 
ly everyone by surprise, and that, not
AMD's return, was the main topic of
discussion. It started over the week
end - the direct violation of the
guide lines to see if JPI and c rew really
meant business ; the jamming of the
system with noise, carr iers, and at
times even music: the mild but nonce
able "baiting of the control stat ions"
to see what could be gotten away
with . Quickly came the response: first
the dro poff of the repeat functio n,
followed by a taped statement that
said that in the opinion of t he control
stations, operat io n was below the
standard set for the system and that a
penalty of "x" number of mi nutes
was being exacted. Then came the
penalty itself, in the for m of system
explanation, QST bulletins, HR
Report, etc. The control stat io ns were
for rea l and they did intend to enforce
the rules.

It took about two weeks for the
control operator baiting to subside; it
had been expected and anticipated,
and the numerous control stations
handled th is situat ion in a way that
proved that their choice had been the
right one. It did not take lo ng for
those who had previously held exclu
sive t itle to ABE/AM D's air time to
find out that their act ion would no t
be tolerated. Soon many lost interest
or, as I suspect, d id not have the
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necessary backbone to admit their
earlier wrongdoing and outright disap
peared. Except for the jamming prob
lem, severe at times, WR6AMD was on
its way to becoming a model repeater
where good manners and respec t for
"thy fellow man" was the order of the
day. Pride was return ing: many old
faces were returning; they stil l return .

Five-thirty weekdays is the time
you find out when it all happened in
the previous twenty-four hours if you
were not around. That's the hour
when AMD goes away for a while and
is replaced by WA6TDD remote. Bob
uses the remote to read a list of the
penalties incurred, their durat ion, and
the respo nsib le party. At first many
people were put off by this OST 
embarrassed, perhaps - but as time
has gone on, it has only been the
hardcore troublemaker who has been
heard to protest. After the first week
o r so, many of those incu rring penal
ties took the opportunity of this
"two-way" QST to express apologies
to those they had offended. Yes,
indeed, "user abuse" cou ld and was
being replaced by "user eppreciation
and support": apathy was being
replaced with courage. The AMD
exper iment thus far has been success
fu l: users' att itu de adjustment could
be acco mplished; WR6A 8EMR6AMD
could be reborn.

To frustrate jamming attempts,
users have been instructed that it is a
"major no -no" to acknowledge being
jammed, that to do so is to incur the
wrath of the control stations. Keeping
the system on has to date been far
more of a temptation than the
aokncwledqment of jammers, much to
the frustration of those jamming.
They could jam, but the audience
ackn owledgment would not be
thei rs. Slo wly , all but the most ded i
cated of the jammers either have been
caught or have given up in disgust and
gone away. Alter all, it' s no fun to
jam if you do not get the other guy's
goat.

Enter "auto-jam." Around the third
week in January, a h igh speed CW
signal appeared at random moments
on AM D. How do you T·hunt down a
signal that seems to come from every
where and yet no whe re at the same
time? How do you locate a hidden
transmitter that operates for about
four seconds every ten or fifteen
minutes? How, when you think you
have located the general area where
you think it is, do you pack into some
rugged Southern California terrain to
locate a need le in a haystack? Sound
impossible? Not if you have the
tenacity of people like the MWRA
Tvhunters. It took only three weeks of
part· time T-hunting to locate the
auto-jam and put it out of service.
Actually , it really took about two and
a ha lf part-time weekends, for at
about three in the afternoon on
February 12, Rick WA6VSK litera lly
stumbled over the antenna and pro
ceeded to dig auto-jam out of the
ground. It took coo peration , tenacity
and an "t-per," but as usual even the

most technologically skilled of
jamming attempts was again thwarted
by some most skilled T-hunten.

Taking on a group of T-hunters as
well-trained and skilled as the MWRA
group is asking for defeat. A jammer
just does not have an even chance. I
am convinced that if you hid a trans
mitter in concrete, threw it to the
bottom of the Pacific, and then set
out to jam the T-hunters as well, they
would not only recover the concrete
block, but unco ver the ident ity of the
others jamming as well, doing so in
record time. I know they can do it; I
have seen them take on the roughest
assignments and never once be faced
with defeat. If it 's putt ing out rf, Rick
or someone like him will find it.

The Procrastination Will Get You
Everything Department: God bless the
ARRL - they never make a mistake.
You know what I mean . " like
incentive licensing and the like . Now
they're making sure not to make
another mistake, by involving them
selves in any form of national band
planning that they cannot completely
control from HQ in Newington. At a
time when the amateur community
needs direction and guidance in this,
especially with 21033 looming on the
horizon, where is the Newington
crowd? The answer , to me, is quite
obvious.

When thei r very own questionnaire
proved beyond a shadow of a doubt
that the amateur FM community
would not be ruled with an iron hand
from HQ, when the concept of an
ARRL-appointed coordinator for each
area was given thumbs down by the
majority of us, when ARRL member
ship was made a necessity for appoint
ment to a coordinator's job, the ama
teur community was smart enough
this time to tell them to get lost. So
rather than looking at the input they
had gathered and acting accordingly,
the good old League took thei r well
known ostrich approach and spent the
past year ski llfully dodging the issue_
In teet. they still might be in a
position to keep dodging if 21033 had
not come along. Now, there are a lot
of us who will not let them dooge any
longer_ It's a good number of months
now since that matter was returned to
committee for further study, and I,
for one, want to know exactly where
they stand.

Hey, Newington, wake up! The
world outside does keep on moving,
and if you wait, you are going to find
yourselves left out in the cold. We
have no intention of having you play
God and appoint whom you wish on a
political level to run things for us.
Many places already have things
running Quite smoothly, and what we
want is liaison with other groups and
individuals doing similar work. We do
not want any super ARRL-appointed
head stepping in from left field to try
to tell us how things should be done.
You have but two choices: Either
provide the necessary liaison between
coordinating councils, or step aside so
that someone who is more qualified
can do your job for you. 21033 has a
lot to offer, but it cannot work unless
there is to tal open and ongoing com
munication and cooperation between
those involved in coordination efforts.

Next month or next year will be too
late. Now is the t ime that necessitates
action, and if you are not going to act
as a representative to all amateurs,
members and non-members alike, I
can assure you that there are othe"
who will be happy to do so without
you. If, as you c laim, you represent all
amateurs, you will find a way to build
some structure of national band
planning that represents the views and
needs of al/ amateurs involved in relay
communication. It's your obligation
to do sol

Unlike the rather normalized form
of operation that one finds on the low
bands, amateur relay communications
is ever changing and seeking new
horizons. In the next few years, there
might conceivably be "repeaters"
on satellites in svochroooos orbit
providing worldwide HT coverage.
The techncloqv of relay communica
tions is ever advancing, and along has
come a breed of amateur that has no
time or patience for those who pro
crastinate . Newington, if you have no
intention of taking on this formidable
job, please make your intentions
public now so that those of us who
are concerned with the futu re can
start building the framework of some
thing that will forever bind all ama
teurs together. We realize the real
impact of total repeater/remote
deregulation, and are prepared to take
on the responsibility. Are you?

In the June, 1976, issue of this
magazine, I authored an article titled,
"A Representative Democratic Re
public," which in essence presented a
basic structure for a nationallinterna
tio nal band planning council that gave
a voice to virtually every concerned
amateur and every specter interest
group. If you have not read it, back
issues are available from 73 at a
nominal fee. That's issue # 188 for
those o f you who file nume rica ll y. 1
do not propose or hope to propose
that I have all the answers, or that this
idea is the ultimate solution to our
current and future problems. I do say
that it is a fairly well-conceived
groundwork, built on your input, and
from which the ultimate solution
might be obtained (with probably a
lot of mo dification to suit regional
needs). If you are truly concerned
about the future, pleasa take another
look at this article, find its faults, and
suggest alternatives. See if it or some
t hing like it could be worked into the
structure of your area. Feel free to
tear it apart word by word and idea
by idea, and restruct ure it. Then let us
know where you stand. A year ago
when it was published, a small need
for something along those lines
existed, but 21033 makes that need
into a dire one. To date, this has been
the only comprehensive band planning
attempt yet fielded. I know that there
are many of you out there with even
better ideas, but unless you put them
down on paper and let Wayne Green
o r mysel f know exactly what you feel,
we can do little except present our
own ideas, and hope that they satisfy
your needs today and in years to
come. If the ARRL feels like procras
tinating on this subject. let it. VHF,
UH F, FM, and re peate rs have always
been t reated by them as a stepchild,



Oscar Orbits

Orbits designated "X" are closed to general use . "ED" are for educational
use. "BTN"' orbits contain news bulletins. "0" orbits have a ten Watt erp limit.
"L" indicates link orbit. "N" or "S" indicates that Oscar 6 is available only on
northbound or southbound passes. Satellites are not available to users on "NA"
days.

The listed data tells you the time and place OSCAR crosses the equator in an
ascending orbit for the first time each day. To calculate successive orbits, make
a list of the first orbit number and the next twelve orbits for tha t day. List the
time of the first orbit. Each s-uccessive orbit is 115 minutes later (two hours less
five minutes}. The chart gives the longitude of the first crossing. Add 21t ' for
each succeeding orbit. When OSCAR is ascending on the other side of the
world, it will descend over you. To find the equatorial descending longitude,
subtract 166 degrees from the ascendir>g longitude. To find the time it passes
the north pole, add 29 minutes to the time it passes the equator. You should be
able to hear OSCA R when it is within 45 degrees of you. The easiest way to do
this is to take a globe and draw a circle with a radius of 2480 miles (4000
kilometers) from the home OTH. If it passes right overhead, you should be able
to hear it for about 24 minutes total. OSCAR will pass an imaginary line drawn
from San Francisco to Norfolk about 12 minu tes after passing the equator.
Add about a minute for each 200 miles that you live north of this line. If
OSCAR passes 15 degrees from you, add another minute: at 30degreeS,thro>e
minutes; at 45 degrees, ten minutes.
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need to ho ld our own at the 1979
WARC in Geneva].

There are a few other good points
that some of you might not be aware
of in relation to Sears. First is the fact
that Sears services what they sell, so
amateur rad io will be enjoying some
thing it never had before. The ease of
obtaining the necessary parts and ser
vice shou ld a rig run amok some day.
How easy? As easy as locating the
nearest Sears service center or catalog
store. Sears happens to run the
world's largest organization, and they
are located everywhere. In fact,
they're only a phone call away. Have
you any idea what having this type of
service backing a product means?

Then. too, there is the basic creed
of the Sears Roebuck organization 
which is the simple policy of "Satis
faction Guaranteed or Your Money
Back." This is a policy that is fol-

145.85-145.95 MHz; Output
29.40-29.50 MHz.
Mode B: nput
432.125·432. 175 MHz; o.«.
put 145.925-1 45.975 MHz.

OSCAR 6 Input
145.90-146.00 MHz. Output
29.45·29.55 MHz; Telemetry
beacon at 29.45 MHz.
OSCAR 7 Mode A: Input

standards that have made Sears the
world's most respected mass merchan
diser.

Then, too, there is the most impor
tant aspect of this move by Sears back
into the amateur radio marketplace.
To me, it signals a rather bright future
for the overall amateur equipment
market. Remember. Sears did not get
to the position it holds in the mass
merchandising marketplace by making
mistakes. They are at the top because
they have good business sense. They
see what I see: a new and substantial
growth period for the amateur service.
They are willing to take on the sale of
amateur equipment once again. To me
that says we are well on the way to
what many of us have been working
toward for the past two years: an
unexcelled overall growth in the
number of licensed amateurs (result
ing in the increased numberr; we will

viduats. Especially with the cost of
postage these days!

Interest in UHF fast scan ATV is
growing, as is t he membership of the
Southern California ATV Club. With
better than stxrv members, plans are
in the works for a crossband 450 10
1250 ATV repeater fo r this area 
poss.ibly from Mt. Wilson. The cross
band mode was selected so as to cause
an absolute minimum of problems to
adjacent narrow band voice communi·
cation, which is the prime com·
munication mode on that band in th is
area. No date has yet been announced
as to when this project will be com
pleted, but it is hoped that by repeat
ing 450 to 1250, ATV and narrow
band FM will be able to totally
coexist and at the same time interest
ATVers in experimenting with this
mode on bands other than just 450.
Input will be in the same 435-plus
area as well as other ATV systems, but
output has yet to be pinned down
specifically. An SASE to the SOCAL
ATV Club should bring some info as
to what they are doing and what their
plans are. The address is So. Calif.
A TV Club, c/o John Ruckert
WB6ZPN, Secretary, or Ernie Williams
WA6BAP, President; both are good in
the callbook.

The Sears and the Two Meter Radio
Department: OK, guys and gals. Why
all the huff? What is the difference
between going to your favorite radio
emporium or to Sears, Roebuck and
Company to buy a two meter radio]
Why is it OK to mail order such a
piece of equipment from a dealer in
another city, but a no-no for a com
pany with the high credibility factor
of the Sears organization to even
consider selling equipment for that
which we hold so dear? Are we
starting 10 run scared of our own
shado\l'll'S?

I, for one, cannot accept this
double standard for a number of
reasons. First, the rampant paranoia
that says Sears selling two meter
equipment will put my radios into the
hands of those not licensed is totally
ridiculous! Has any salesman in any
radio store ever asked you to present
your license before he sold you a rig?
It's never happened to me. If a person
intends to get hold of a piece of
amateur equipment for illegal use, it
won't matter where he goes to buy it.
There is no law that states that one
must have a valid license to own a
piece of amateur transmitting equip
ment - only to use it. If a person is
going to violate the amateur rules and
regulations, then it really makes no
difference who sells him the radio,
does it?

Secondly, how many advertise
ments carry a specific disclaimer stat
ing that a specific minimum grade of
amateur license is required to operate
such equipment? The Sears advertise
ment in the spring/summer catalog,
page 967, sure does. It spells it out in
very specific terms that anyone can
understand. It states specifically that a
Technician, General, Advanced or
Extra grade license is required prior to
transmitting with the unit. Score one
for Sears! Again, this goes along with
the very high operating standards that
the Sears organization adh<'res to,

anyhow. We just might be a lot better
off ko>eping them out of it and for
once stand ing up to be counted for
ourselves. I sincerely believe we have
that an ility at our fingertips - if only
we would bury our personal apathy
for a few moments to sit down with a
pen and express ourselves. 21033
places our destiny in our hands, for
better or worse. If it gets to the report
and order phase intact, which it
conceivably might, then it will open
up a Pandora's box that we must be
ready to accept and help guide. We at
73 are ready and willing to accept our
share of the responsibility. We suspect
that those of you reading this feel the
same, in that you recognize your share
of the burden. This leaves but one
unknown I:'ntity, the ARRL, and it's
anyone's guess as to where it stands.

The 220 Department: How many
220 repl:'aters are there where you
live? Would you believe that here in
the southland there are a lready 35 in
operation, of which 25 are open sys
tems? Eighteen others are in test
status, and if you count the two
channel pairs being held open for
Ml:'xico and the 223.00/224.60· reo
peater test channel, you wilt note that
all 220 channel pairs are assigned
(with the majority in day-to-day use).
In the two and a half years since Bill
DuHaime WASNTW placed the first
220 FM system into Opf'ration, 220
has grown to a point where it IS
starting to approach the 146 MHz
spectrum crunch.

How crowded is 220 really getting
out here? There are times of the day
when 223.5 is as crowded as .52 or
.94 On two, and if the growth of this
spectrum continues at its present
pace, we might have to consider 10
kHz {shudder) splits in the foreseeable
future. Let's put it this way: We are
doing our part out here to thwart any
attempt at 220 MHz Class E ca. If
you have the activity level we have,
then you have done your part, too. If
not . . . what are you waiting for?
Remember our motto: "220 - USE
IT OR LOSE IT!"

The Six Meter Department and
Other Things: Six me ters for the most

• part is still a veritable wasteland
FM ·wise. As you are probably aware,
our local council that coordinates six,
450, and above is diametrically
opposed to the band plan dictates of
Newington, and , has adopted and
implemented its own coordination
plan for six meters. Rather than the 1
MHz ARRL plan. SCRBBA coordi
nates on what they feel to be a far
more technologically competent 220
kHz plan. However, it's the same old
TVI bugaboo that instills lear into the
hearts of many a potential six meter
ite that I consider the prime reason
for the lack of activity on six {rather
than any band plan contlictl. By the
way, SCRBBA is anxious to share
their views and !echnology with those
interested, and an SASE to the
Southern California Repeater and
Remote Base Association, PO Box
5967, Pasadena CA 91109, may well
bring some rather interesting rearling
material. In fact, whenever you write
anyone listed herein for info, I suggest
including an SASE to help defray
costs to these organizations and indio
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lowed bV all Sears sto res and service
centers. Few others offer that Of

anything near it. In loday'l market
plla such a policy is unhe...d of, yet
Sea" lives with it and by it.

So eerore writing all those lenen to
Way~ G,een and the rest o f the staff
protes!ing about Se~ or any ot~

large ,etail chain llelling amateur
equipment, sit down and Ihin k fo ' a
momenl. If you do, you mighl reali le
ll$ I do t hat Sea" re-ente ring the
amateur rad io mar ketplace is rea lly a
sign of good umes ahead. We need
Sears and anvone else who is willing
to involve themselves in such a righ
teous manner. In teet. if everyone
liVlld up to the h igh marketing sren
daro:k o f Sears. we would have Httte to
wafry about.

The WR6 AKG ~tment : Well ,
f,iends. as I _ile Ih~, the Iirst ama
teu, r~ater- devoted primarily to th is
citY'1 -=hool children has become a
.eal itv _ About 24 hours ;lC):), Keith
Glispie WA6TFD, its buildef/backer ,
" Ihrough Ihe big switch" and two
meIers, had a new form o f amateu r
repealer bo rn here in the sou thland.
While credit fo r the ve.y incep lion 01
AKG goes directlv 10 Keit h and those

who wo rked wit h him on the project.

one must not fo rget that it WllS a
cooperenve etten also involving the
Doney High Amaleu. Radio Tea m,
the Southern Califo m i. Repealer
Allociat io n lwith Bob Thornberg
WB6JPI. its chai rmao, and J.m
Hendershot WA6VQP, 01 its two
meter lechnical committee), and the
people o f t he Los Angeles Unified
School Diltrict. t t was a cooperaliw
effort ilC rOS$ the board. and in my
opinion each o f the groups involved
mtJSI be given proper recoqerition for
the part th at it p layed.

Tho ugh AKG i$ on t he air at last, it
is in what we term " tesl status," and
has vel 10 move into ill permane nt
horne atop the Baldwin Hills. In the
meantime, there are $Iill a few k inks
to i,on out, including Ihat of a
RACES group that 'el it be known
lhat Keilh's input was thei, RACES
ch.nnel only after AKG went on lhe
air. Wi lh all the pre·publicity that
AKG garnered here and elleWhete
Ion9 before it ever came on lhe ai.,
and wilh the actual channel pai r pub
lished in this column a few monlhs
bec k. I am at a loss to e"p lain why lhe
RACES group wa ited u nt il aller AKG
went into operation before lett ing
anyone know that they were usin !) the

chan nel. HO'oW'Vl!r , I fee l that th is
should be ellSY 10 SOM!, in lhat ei lher
the two can coe"ist lperhaps with the
RACES group using the AKG facilit ies
fo' its drilll and operations) 0' an
operational tchedule can be arranqed
to meet the needs o f both. HOWl!Yef,
the most importanl S1~ is to get lhe
RACES people and the AKG people
li tting down over a cup of cottee fo r a
good rap se.ion. It never fails 10

amaze me what can be acco mplished
o nce peo ple, even ha ms, learn Ihe art
of personal commun icat ion. However,
it should be nOled t hat such incidents
as th is could easily be avo ided by
hav ing non·relay special interest
o rgan izations such as RACES !)rouPS,
AREC (ARPSC) !)roups, and the like
attend and Ukl! an active pan in the
many open meeting'S held by 10000l
repea ter and FM councils lsuch il$

SCRA and SCRBBAI. There is~
IU lel., no WIlY fo' any coordinating
council to know if • channel i$ in use
by a non-relay spe<:ial interl!Sl: !)roup
unll!n that group makes an I!ffon to
let Ihe rest o f the world know it
e" isll , I must lISk if it is ' I!ally Ihat
hard for a non ·re lay group to find 8
warm body o r two who are willing to
attend suc h meet ings so as to rntnere
good on!)oin g commun icat ion with

the rest of those u,i n!) the $pE'C'\",m.
Only such cooperation and com
munication can wert a receecrreece
o f this unfortunate l\appening. I can
spl!ak for the SCRA when I tel l you
that not only are their quartl!rty meet ·
ing'S open to .11 interHted amateurs,
but aim Ihat lhey invitl! lhose t""y
interested but who are not repeater
~ to become activl! in the Of"!Jllni ·
lil lion by o btaining associall! member
Ih ip. They invite open d ialogue
between repeater owners, users, and
o t he r non -relay special interest
groups. as th ey realize thaI it is onlV
th rou!)h such d ialogue th at all spec
t rum use rs can benefit.

Any how, Ihal really does it for lhe
AKG story: from the idea of an
e,, -hi!)h ecnoor $Iudent who 5aW a
need to a service to the YOU"9l!f
generalion of Los Angeles amateu r
operatces. We have al l been a part of
iltl\ilteu, ,adio history; __ have

watched it develop f,om the embryo
01 an idea 10 lhe reality of today. WI!
can all ta ke pride in the corps of
devOled c itill!f1S, amatl!ur and rmn
amateur alike, who worked shoulder
10 shoulder to give repeater communi·
calion a truty new ml!lIning an d d irec
t ion. Lookinq West salutes them all.

Repeater Update
CompIled by Stan Mlanko_ln WA1UMV

CALIFORNIA

LOUISIANA

WR5ADV De Riddttr 146.8 5

MASSACHUSETTS

WR1AAI (l.,'''<Y 224.02
WR1ATE SomervIlle 224.18
WR1AFP Fitcnburg 224.34 IN/222.74
WR1AGP -.,. 224.66 DX Alan
WR1ABIJ Waltham 224.94

MAINE

WR1AHQ Presque Isle 146.73
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Private
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222.34 IN

IN 147.00
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Chester

NEW JERSEY

WR2AEU
WR2

WR1AIL

CANADA

VE3G DD
VE3TTT

JORDAN

JY73

TEXAS

WRSACJ
WR5
WRSANL
WRSASC
WRSACY
WRSALM
WR5ACQ

WISCONSIN

WR9AFC
WR9AKA

OHIO

WR8ALW

PENNSYL VANIA

WR3AIV Oil City

NEW HAMPSHIRE

Private

RTTY

AP

WX/AP
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D"."
Delete
Delete
De'ete
De'ete
Delete
Delete
Delete
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Deillte
Delete
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"'..t e"'....
Deillte

"'..""'...._.
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De'ete
Delete
Delete
Ol!lete

147 .39
146 .10
224.94
147.00

146.76
147.71
224.36
147.00
147.27
147.12
147.06
146 .70
146.76
146.895
146.88
147.325
146.61
224.14
224.10
146.76
146.73
224.06
147.67
224.74
147.625
147.885
146.91
14 7.00

147.255
224. 78

146.64

146 .61

Ridgecrest
LA "'t.Wil$hinlJ!On
Los Anlll!les
LOI Ange'es
Los Angeles
los Angeles
Los Angeles
LA Saddle Pk
Barstow
Orange County
Ventura
Ventu,a
J UI"I8 Lake
June Lake
Thousand Ollkl
ReOdi"9
Ventura Hal' Canyon
Ventura Han Canyon
Newberry Park
Nawbl!rry p,rt<
SanD.
San Diego
San Diego
Los Angeles

Mt Prospect
Chicago

Boon.
Cedar Rapidl
Cedar Rapids
Clear LlIke

Grand Junction

WR6AWZ
WR6ABA
WR6ABC
WR6ABI
WR6ABQ
WR6ABR
WR6ABU
WR6ACA
WR6ACT
WR6ADO
WR6AEP
WR6AEP
WR6AEY
WR6AEY
WR6AFC
WR6AFZ
WR6AGH
WR6AGH
WR6AHF
WR6AHF
WR6AHR
WR6AIP
WR6AJX
WR6ABW

ILLINOIS

WR9ALB
WR9AGQ

COLORADO

WR0AFC

IOWA

WR'
WRe AGJ
WRIolA LW
WRIOLALF

INDIANA

WR'
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Coming Soon:
The New Wilson
WR750 Rotor!!!

WR500ROTOR
Th e Wilson WR 0
860 inch Ib$. of tu
before stalling.

In additiOn, a Special Bing
S ystem requires 1300 in lbs.
of torque before wlndl'J'l lliing
This is more than wtce t he
braking ability of the o t her
comparab le rOlt being mar
keted.

Fu ll 96~ee l Ball Be ari ng race
way a res e lim in atio n of s ide
torque jamming w hen Roto r is
I'!!91Jnted in line w ith the mast ,

ecommended for antennas of
6 ,5 sq . ft. or less . , . we ighs
201bs ,

Th.
WR 500 Rotor .. $ 139 .95 List

WR 1000 ROTOR

AMATEUR ANTENNAS

The Rotor everyone has b ee n wa it ing years fo r 
cBQab le of the largest arrays u p to 40 sq. ft . - Svc er tor
to PLo p p itches - Full 4 ,000 inch Ibs. of t urning

torque, Braking system requires 12 .000
inch Ibs. b efore ever-notng - accepts
2" - 3" m asts - Weighs 60 lbs. - Size:
11" diameter, 19 " high.

All W,I<on Mo no h and and Ouoband b eom. ~ .ve '~e !0110w,n9 cp mmo n !oafu, e.
• Ta"., Swoged Tubing • Adju".b l~ 52 n G omma MalCn
• f u ll Comp,e,,'on ClOmp. • Quo"'~ Alu m'nu m
• No Ho le, O,i l'..-I ,n EI~men" • Hand le 4 kw
· r 0 ' 3 " Alum ,nu m Boom. • He"" y hhun~ Eleme n' '0 Boom Mo unu

T~ W,I"m l04 i. lhe 1)."1 and mo" eronom ieol anlen na 0; '10 I Ype on l~e ma'Xet,
Fo u ' e'emen" on a 26' boom plu. a Gamma Ma ' c~ 11'10 balun feQu"e dl make 10f
~ig~ ""dormanee on c:N 8< p~o "" ocro" t~e ~n"fe 20 mele, IMnd , Tn e 204 Mono ,
b.nde , " buill fU99"d . ' ,h~ h 'g h ",." po int<. U",'9 u per . wage d "one-d ' u b ing
pe'mi" '''ge , d i.mew 'ub in9 whe,e it ooun". '0' m"'mum . h eng th w ilh minimu m
w,nd load ing.

The OB33 i. 'ho! newest od rl,tion to the W" $On I,,,,, 01 on t~n na•. 0~"9ne-d 10' l ~e

.mOleu, who w an" a Iigh twelgh, eco nom ical .n len n' pack• • ' he OB33 co mpl i,
"",nts t .... M204 100 an e ~cellen' OXe, . roml) inouon.

~-
Wind L_ • bl. " ~-- .~- - -". ".1 -, Ii...l ,- _.

" ,.. '" '" " 411.00... ". .. '" 'lO.OO
' .1& '" " .. lllll.OO
U no " .. 'n.oo
&.lti ,.. .. " In.oo
••• ,.. .. .. In.oo
•• " "

,. 10l.1X1,. " " .. ".00., m .. rr " 1 .00•• ee " .. 111 ,00

" .. " U ' 011 .00,. .. .. .. 31 .00
12," ... .. ", J OI .PP

•• m ., 'OI .PO

., .. " ' 0 11 ,00
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ROTOR CONTROL lOX
I

SST-64
CRANK·UP
TOWER

••

l ........ T_
l ........ _I_. A......

1'1,) 1_ If1.1 1ft.1
ao 3 10'0" 3\1'0"
S' I JI'O" 32'0"
ao II 31'4" 11'0"
... 4 n ·.·· n""
,. I 31'0" lO""
2' I 1.'r 1"0"
11 4 l4'1" ' . '0"
" 3 24 ' 3" " '0 "
' 0 • "'0" 3~'0"
n a 11'0 '· '8· ...l' G "'0" \I -e-
ti ll 3 18'0" 10·0"
' 0 5 J..... 27 '0"

• 2.'3"
4 ~"J" \I -e-
3 11'0 '·
3 1"J" 12'2"
3 11'0·'

L-,;~

Wl lSO~ AMATEUR ANTENNA SPECif ICATIO Ns
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•

FROM Wilson:
AMATEUR : ANTENNAS· ROTORS· TOWERS

\ \

NO

' ..w ..4 ' ","HG " ""N o- G. ... 80.. R.... S<do R..,o
~. F_...... I" BI ." ."
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M' OI " ' 1 ,0 " "M' OI .. •• " "DeU " 12,0 " "" ' 0 ,0 " "Dso l " •• " .... ' 0 .0 " ..
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3 CRANK·UP
TOWER MODELS

AVAILABLE
TT45 FREESTAND ING
C RAN K ·U P T OWER. 45 Ft.
The TT.45 will support 9 o;q ft . at
11 heigh t of 39 fl. f reest and ing
when pro pe rly b racke ted t o a
house or wa ll at the B ft . level.
The loads decr ea<;e as the lowe r
exumsion Mast is ler>g lhened .
(Laocl. are based at 78 mph and
load per m itted o n the tower d e
crea,;es w ith increases in wi nd
speed over 78 mph) T he lOwer

can be completely frees t a nd ing -"::::;2:i5~~!.=-with our new concrete or lower
rotating ba'lf's, wh ich allow the
use of our raising fi xt ure. Using
these accessories, the lOwers can
be installed by one man eas ily _

Lrs t ... $ 3 4 5.0 0

FOR THE TOWERING SIGN A L ·
WILSON' S 55T-64 GUyeD
CRA NK·UP TOWER . 64 Fl .
All steer tub ing is g a l vllr'l i 7 e~p18'

ted and confo rms 10 AST"1:wec;.
l ical lo n. fo r years of malnten·
ance free service , The SST-64 ;s '
made of 4 sections being 4.5 " ,
3.5". 2.5" and 'l;f> These large
diameters give unexcelled strength
and virtually makes the th in pUSh·
up po les a .1+" ng of the past. The
large loads" of todav's antennas
make ~ Wil90n SST -64 the best
valu on tM market today,

List .. . . $421.00

THE ILSQN GT4 6 GUY ED
CRANK·UP TOW ER , 46 F t .
Th e (>T·46 features Qualit y con
st ruction and materials, with the
stab illw of the Gu yed System.
FEATU RES OF THE GT·46:
• Low cost . High capacity. aU
sreet.icc otc rros to ASTM (Ameri
can Standard of Test ing Mater ialsl
• FuliV galvanized . 800 lb. winch
standiird • Guy kits available for. ~ ~

facto lMY recommenced installa· , ~.: , • ;
tlons . 2.ooo lb. rais~ng cable stan· ,(;1:~'f.f> · ,· . : -.'iI)S
dard , Alrcreft Qualltyl . Can be >'~ :': '·.k · " · , · , :.i:~ ' "

, ~ . ,' . - , , ,'"
roo f ounted for extra height :(~ ,:. ", ' ,' " ,-' c'

• Great look ing, slim flag pole de
sign. for the ecology mindecL

Lis t ... $ 249.00

FOR THE NA ME OF YOUR
NEAREST AMA TEUR DEA LER

AVAILABLE THRU YOUR LOCAL DEALER
6& OR FOR A FREE CA TA LOG OF
.,. THE ABOVE PRODUCTS, CON TA CT:

Wilson Electronics Corp. pr tces Eff ecti ve
May 1. 19 7 7

4288 SO. POLAR IS AVENUE. P.O. BOX 190 00 . LAS VEGAS. NEVADA 89119.1702)739-193 1 . TEL EX 684·522 W2



Fig. 1. Rl, R2 - 330 Ohm, ~ Watt; R3 - 10k, 1& Watt; R4 - 56k, 1& Watt; Cl, e2, C4, C5 
100 uF, 16 V electrolytic; C3, C6 - .01 uF; ct. Cl0 - . 1 uF; C8 - .05 uF; C9 - 1000 or. 25
V electrolytic; RA, RD - I k linear toper pot; RB ~ 500 Ohm linear taper pot; RC - 10k linear
toper pot; Dl-08 - lN4004 or equivalen t 400 V piv, 1 Amp; QI, Q2 - 2N2222 NPN: Q3 
2N5964 PNP; RL 1 - 12 V reed relay; VRI - T2 V positive regulator #78 12; Tl - any 15 or
20 V power transformer 500 mA or more.

T his keyer is simple and
inexpensive to bu ild.

The NE555 timers wil l cos t
.50 to $1.50 each depending
on the source of supply . Your
local Radio Shack calls it a
276-1723 and will charge you
$1.49. If you like, you can
use a dual timer called a 556
(Radio Shack 276-1728) . The
on ly difference will be that
bo th timers are in one pack
age and V+ and V· connec
tions are common to both
timers. See the specs that
come with your Ie for pin
connections. All other com
ponents can probably be
found in your junk box. The
kever has no memories but
the chara c ters are self
completing and are fully
adjustable not only in speed,
but length of character as
well. The key must be two

8

s
.,
=

o·

."

,.
IlEJ

"IlEJ

0 '"',

o '
(o,~. v....

II_' OGE
· H TL ...J

v H TOIl' ~OUO

•r- ---- ----------------~

® 0 Q ',:'
C9 QJ \:::.V

'000 0 .. ""
25~. \31"~O

It Ou

•
"

"~,,.-

e 4B I ~ E1

•r------- - - - - - - ---i
'~smmI "
" to'\:::J .nl~G
I CO/IO TACH* '~5U~ .TO/l

! ~.===.~ e
I
I
I I
Lb·===~ J

Build the World's ,Sim plest

Keyer

- uses 555 timers
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Fig. 2. T1 - 15 to 20 V sec at 500 rnA; Dl·D8 - lN4004;
VRI - #7812 12 V lA positive regulator; VI, U2 - NE555
timer Ie; RL I - 12 V reed relay DPST; c t , Q2 - 2N2222; Q3
- 2N5964; all resistors ~ Watt.
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5P5T switches. The sta ndard
5POT key will not work.

How It Works

When the dot key IS

closed, Ul becomes an
astable mult ivibra to r. The
speed of the mult ivibrato r is
determined by RB, and the
duty cycle or length of the
dot is de te rmined by RA.
Wh en Ul is turned on, pin
number 3 is high, causing 01
to turn on and close relay
RL1. D1 and 02 are neces
sary because when Ul is high,

U2 is low, so pin 3 of Ul
must not be tied directly to
pin 3 of U2. Most reed relays
available on the surplus
market today are 3 pole
single throw. One set of con
tacts is used to d rive the
monitor oscillator consist ing
of 02 and Q3, whil e one or
both of the remaining con
tacts (2 wired in parallel will
handle more current and is
more reliab le) are used to key
the transmi tter. The opera
tion of U2 is identical to Ul
except th e timing and length

of character.

Construction

There are no special co n
str uct io n cons ide ra t ions
except th e key as mentioned
ea rl ier. I constructed mine on
a 2" x 4" piece of vector
board with .1 inch spac ing.
Th is is available at Radio
Shac k also and can be pur
chased in several different
sizes and cut to desired size
with tin sn ips. The whole
keyer is constructed in a 2W'
x 5" x 6" box. The 12 volt

supply may be taken from
yo ur transmitter or the power
supply shown may be used
with all exce pt the trans
former moun ted right on the
vectorboard. There is ample
roo m in the box fo r a small
15 to 20 volt transformer.
400 or 500 mA will be suffi
cient as th e kever draws only
approximately 50 mA key
closed. A push-button switch
is provided to shut off the
monito r in case your t rans
mitter has a sidetone mon itor
of its own. -

Fig. 1. Time delay (in sees.) = 1.1 x R1 (Ohms) x Cl (farads).
"increase to 56k if Antispace fails to operate.

Stop That Autostart

mods for the 51-6 circuit

no t h ing hap pen s. While
RTTY is being received, trig
ger pin 2 of the IC is drawn
low through 02 and starts the
timer, but Cl is also kept
discharged by this same line

Rick Bourgeois, M.D. WA5EVH
PO Box 2746
Lafayette LA 70502

loss of signal cond ition. A
time of 15 seconds works
well, si nce thi s, added to the
25 seconds of the 5T-6 delay,
gives about 40 seconds to
tu rnoff in the presence of a
steady mar k. An additional
added benefit is that the 5T-6
now can screen the signal for
the presence of valid RTTY
befo re the motor again turns
00 .

The circuit can be built on
a small PC board, and is
mou nted directly onto the
5T ·6 Autosta rt!Antispace
board . Only th ree connec
tions other than ground are
requ ired.

If you spend much time
co pyi ng th ings li ke the
weather and press, do your
prin ter a favor and give it a
rest with th is nifty little cir
cui t added to your 5T-6. •

thro ugh D3 and t he switching
action of Q1. This prevents
Cl from charging and the
tim er ou tput stays high. Once
F5K reception stops, how
ever, and a steady mark tone
remains, C1 is allowed to
charge up. After a predeter
mined interval, p in 3 drops to
low; th is pull s the input of
QA -5 low, effective ly
mimic king a loss of signal
condition.

The 5T·6 now goes into
standby and t he regular
" motor off" function occurs
as usual. The motor remains
off unti l val id RTTY again
appears. Note t hat no pre
vious function of the 5T-6
has bee n compromised , but
now the 5T-6 goes into stand
by and the subsequent
"motor off" condition with a
steady mark as well as with a

cr
100,."

"',",

--

,
," ,

, ,
• •

"' , NE555
~ "•

'1 •
oe

eo

or< -
)~ '

t'
MP53390

TO COLLECT"", or
Q7 QN 5T -6
AUrosURT BOARO

TO 'NvERTING 'NF'UT or
CA_5 tN 5T·6
IPiN • ' N ~ AL 5T-61

T he 5T-6 autostart is nice
when used in the ama

teur bands, but doesn 't help
much when one wants to
co py commercial stat ions
that do not drop their carriers
when no t t ransmitting any
text. As long as there is a
mark tone, th e 5T-6 stays in
receive with the motor on .
Mechanical motor sto ps work
okay except in noisy condi
t ions. 5ince the 5T-6 stays in
receive with a steady mark,
any fading o r noise keys the
loop and the mechanical
motor stops just cycle off and
00 .

Ho we ve r, the circuit
shown in Fig. 1 solves the
problem.

How It Works
The versatile 555 IC timer

is the heart of the circuit. The
timer output, pin 3, goes to
the input of the 5T-6 op amp
5 (OA-S) . Normally during
receive, pin 3 is high and
blocked by D1 so t hat
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Predict the Weather !

- - a complete satellite receiver

Ralph E. Taggart WB8DQT
602 S. Jefferson
Mason MI 48854

O ne of the most impor
tant pi eces o f equip'

ment in the weather satellite
stat ion is the receiver that
actually picks up the satellite
transmissions. The Weather
Satellite Handbook (available
for $4.95 from 73) outlines
several approaches to the
re c ei ver portion of the
st a tion, including custom
receivers available "off the
shelf," mod ifi cation of com
mercial monitor receivers,
availabili ty of kits, and con
version and utilization of
surplus equipment. The pur
pose of this article is to
descr ibe the construction of a
c omplete satell ite receiver
using a readily avai lable kit,
Before we start on the details,
however, it would be useful

•

• •..-

..

..

••

..

Fig. 1. The author's satellite receiver. The RX·l44 modules are mounted in 0 min/box with the
squelch and volume controls on one end. The box is mounted on its side behind the rack panel,
secured to the ponel by the con trol nuts of the volume and squelch controls. The signal strength
meter and speaker plug into phono jocks at the other end of the min/box. Two other jocks on
the some end of the box provide for the 12 volt input and the low level output to the tope
recorder. The BNC receptacle is also located on the exposed end of the min/box. The
headphone jock illustrated is optional, but does help keep the rest of the family asleep during
early morning satellite transmissions. A shorting J' inch phone jock in the speaker line is all that
is required. The panel below the receiver contains a rack mounted version of the digital orbital
timer described previously in 73 and also in the Weather Satelli te Hand boo k. The timer is
programmed for NOAA 4 which was 44 minutes into an orbit when the photo was token. Since
the photo was token in the morning, the satellite should have been audible on the receiver. If
the photo reproduces well, you can see from the signal level meter that indeed It was!

48



1· ", DE · ' 9 " RAe . P.~ E l.

,,",..0

'''~I e o.

..: •" •
5P('~(~ e ,
=v •,

•
,G/""

-"" I
o!o. ~ I .r .. "
I 1" 1 ~, ." 1••' ."r • ~

-, H·lon ..,
."

•
ECORllE·i " • • •
AuDiO > ~..o ..,

".>uDIO I-f - H " ..
Q>'~ ..

h 1"[ TE ~_[LCM

• • $QUELC"
' Q' " " A,.WEl.eM

. 5·,,,- ."
'"

Fig. 3. Diagrammatic representation of the in terconnection of
the receiver elements on the rack panel. The aluminum
minibox with the receiver boards mounts to the panel using
the control nuts for the squelch and volume controls. The rear
of the minibox contains the four phono jacks (A·Dj. A is the
meter output and connects to the 50 microamp meter on the
front panel. The meter leads terminate in a phono plug with
the + lead on the center pin and the - lead to the grounded
shell. B is the low level recorder output and connects to the
tape recorder input with a shielded audio cable. C is the
speaker output. Leads from the 5 inch speaker are mated here
with a phono plug. If a headphone jack is desired, a 14" phone
jack can be wired in to the hot speaker lead - a shorting jack
should be used so the speaker is operative when the headphone
plug is remo ved. 0 is the +12 V plug and is connected to the
12 V receiver supply - +12 V to the center pin of the phono
plug and the • lead to the outer shell. £ is the BNCconnector
for the antenna, Ample space remains behind the panel for
later incorporation of an 5 band converter and switching
circuits.

,

Fig. 2. Schematic representation of the interconnection of the
receiver circuit boards. The kit instructions show the actual
location on the boards for each of the connections noted
above. The connection between L I on the RF-144F board and
the BNe connector is made with a very short length of the
silver-plated wire supplied with the kit. Mounting of the
individual boards should assure adequate grounding of each
board to the aluminum minibox. Rf connections between
boards (marked with *) should be made with the shortest
possible lengths of miniature 50 Ohm coax. Connections to
the audio gain and squelch con trols (marked **) should be
made with shielded audio cable. All other connections can be
made with ordinary hookup wire. In the case of a multi
channel receiver, the wire from Y1 of RF-144F should be
routed to the common lug of the crystal selector switch (5 1j.
One lug of each of the three crystals ( Yl - 135.6, Y2 
137.5, Y3 - 13 7.62) can be soldered to the switch lugs. The
other lug of each crystal can be routed to a common ground
connection using the shortest possible leads.

as the pri mary fre
quency for any backup
NOAA satellites that
are st ill operational
To insure o n-frequency

operation when needed, the
receiver should be crystal
controlled . It may be single
channel if your operations
involve primarily the ATS or
NOAA spacecraft [i.e. , 135.6
or 137.5 MHz) or it can be
mult i-chan nel with switch
selection of all of these fre
quencies. Since this fre
quency range is quite close to
the two meter band, there
should be so me useful possi
bilities for conversion of two
meter receiver designs, some
thing we shall take advantage
of in construct ing the receiver
to be described sho rt ly.

Mode and Bandwidth Re
quirements

The satell ite transmissions
of interest to us are all FM
with a deviation of9-10 kf-lz .
This means that the basic
receiver should have a band
width of at least 20 kHz (10
kHz selectivity) in order to
accommodate the satel lite
signal. In the case of the polar
orbiting satelli tes, we have an
addi tional factor to consider
- Doppler shift as the satcl 
Ii te approaches and moves
a way f rom th e groun d
station . In the case o f the
VHF satellite range , this
Doppler shift is in the order
of ± 4.5 kHz . Given worst
case Doppler and maximum
deviation , we would thus
require a bandwidth of 30
kHz (15 kHz selectivity) for a
general purpose satellite re
ceiver. This is fortunate, since
i-f fi lters for 30 kHz band
width are readily available
alth ough no longer standard
for most recei vers. Most VHF
FM operation today is stan
dard ized at 15 kHz band
width (7.5 kHz selectivity).
This is too narrow even to
accommodate the deviat ion
of the geostationary satellites,
let alone deviation and
Doppler shift in the case of
the polar orbiters. If such a
narrow fi lter is used, the
upper part o f the de vi ation
swing witt fall out of the

to briefly review the desired
characteristics of receivers for
satellite service. These charac
ter ist ics involve mode and
bandwidth re qu irements,
sensit ivity, frequencies, and
va r io us o pe ra t in g con
veniences that complement
the operation of the satelli te
station . I wi ll briefly ou tli ne
some of these requiremen ts
and then show how the
ty pical home brew add ict can
achieve the desired perfor
mance.

Freq uencies

Two frequency ranges are
currently in use for various
weather satellite o perat ions 
the 135·138 MHz VHF satel
lite band and the 1691 MHz S
band frequency used by the
new series of GOES geosta
tionary satellites. If operation
in both freq uency ranges is
c o n t emplated, the logical
approach is to begi n wi th a
quality VHF receiver and add
on the S band capabil ity in
the form of a converter. As
noted in a previous review
article, the S band converter
problem is a hard nut to
crack, but there are some
exciting developments afoot
in th is area and you can
count on the fact that 73 will
carry the de tails on a suitable
converter once the system is
to the point where it can be
readi ly reproduced. In this
article, we will describe a
basic VHF receiver which is
packaged so the S band con
verter can be added at a later
time .

In the VH F range we are
interested in three different
frequencies:

135.6 MHz - the ATS
geostationary satellites
tra nsmi tting gridded
WEFAX pictures in the
APT mode
137 .5 MHz - primary
frequency for the
NOAA polar orbiting
satellites transmitting
real-time visible light
and IR pictures in the
48 line SR mode
137.62 MHz - used
once a month for tests
with th e pr i mar y
NOAA spacecraft and

49



Fig. 4. Diagram of a variable strength J37.5 MHz signal source
for receiver alignment. A - SPST toggle switch controlling
power to the OSCillator; B - 9 V transistor battery; and C - an
OX oscillator with a type EX crystal on 45.833 MHz. A, B,
and C are attached to the end o f a wooden ruler or y ardstick
(0) which slides in and out of a copper tube (E) with a
diameter sufficient to clear the oscillator module. Two feet of
tubing is adequate. A coax jack (F) is mounted to a copper or
brass partition soldered across the end of the tu be, terminated
with a 53 Ohm resistor. 52 Ohm coax connects this jack with
the receiver input. The signal level of the source can be varied
by sliding the oscillator in and out of the tube. Signal le vel to
the receiver will increase as the oscillator is moved toward the
pickup end of the tube and will drop as it is m o ved away . If
the receiver is built as a single channel unit for 135.6 MHz
A TS satellite service, a 45.200 MHz crystal in the OX
oscillator will provide harmonic output on the proper
frequency.

receiver passband. In the case
of the polar orbiters, you
wou ld lose the upper end of
the gray scale even when the
sate llite was overhead, and
the signal would be virtually
impossible to copy early and
late in the pass when Doppler
shift would slide most of the
signal out of the narrow re
ceiver passband.

Other Features

Si nce most stations make
recordings of satelli te t rans
missions, an audio out put
connect ion for this purpose is
desirable. Ideally , th is tap
shou ld be made before t he
vo lume contro l so that
changes in speaker listening
level do not resu lt in changes
in record level. If the receiver
has a squelch control (des ir
ab le to preven t o perator
insanity when a satellite is
not wi t h i n ra nge), this
feat ure will also permit con
t inuous recording even if the
squelch control cuts in and
out due to a tight setting.
A front pane l signal strength
meter is also desirable to help
in an tenna tracking. The re
ceiver ac supply shou ld have
virtually no ac rip pl e to pre
vent incorporation of u n
desirab le ac hum on the
recorded or real-time sate llite
signal.

In making the decision
to buy, modify, or bu ild in
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acqu iring a suitable receiver ,
yo u shou ld be guided by yo ur
ow n inclinations. Building
will probably not save you
muc h mon ey, bu t it will
provide you with a receiver
with all features tailored to
your own needs. After a
traumatic move to a new
house, I made the decision to
convert my sprawling stat ion
to a neat cosmetic installation
in a desk top rack. Since none
of the receivers on hand lent
themselves to rack mou nting,
I decided to roll my own.
While stroll ing about the
Dayton Ham venti on with th e
other satellite and SSTV
fan ati cs, I decided to plow
some of my il l-gotten gains
from the sale of some equip
ment in to the purchase of a
VHF Engineering receiver kit
fo r two meter FM. 1 vowed to
use the kit as the basis for the
VHF satel li te recei ver with all
of the features 1 required,
leaving enough space to add
the S band conver ter tha t was
already und er development
The effor t was an unqu alified
success and really very little
effort at all. If you still like
to heat up a solderin g iron
and want a receiver equal to
or better than any thing yo u
can buy, then read o n and
discover how it can be done.

THE RX-l44
RECEIVER KIT

The hear t of the receiver is
the RX-144 kit available from
VHF Engineeri ng, 320 Water
St ree t, Bin gh am ton NY
13902, fo r $69.95. Given the
performance of the com-

pleted receiver, thi s has to be
one of the finest values in the
amate ur radio marke t today !
Their standard RX-144C kit
contains boards and par ts for
the fo llowin g sub-assemblies:

(l) RF-144F front end
board, providing a
crystal co nt rolled front
end with 10.7 MHz i-f
ou tpu t. Du al gate
MOSFETs are used for
the rf amp (MPF-121)
and mix er (MPF-122).
Squelch sensitivity is
rated at 0 .2-0. 3 micro
volts but appea rs to be
slightly better in the
" rea l world." Front end
gai n is appro ximately
40 dB with 55 dB of
image rejection and 100
dB of i-f rejection.
(2) IF-10_ 7F board
providin g two stages of
10.7 MH z i-f ampli fica
tion using ICs with
output at 455 kHz. An
input crystal filter (2
pole) sets the sys tem
bandwid th. Total gain
is in the order of 50 dB
and the circuit is un
cond itionally stable.
(3) FM-455A board
with a single lC 4 55
kHz amplifi er providing
30 dB of gain and an IC
limite r and FM detec
tor. The board has pro
visions fo r a signal
strength meter and a
zero-ee nte r discrimi na
tor me ter.
(4) AS-, board, pro
vi ding squelch and COR
functi ons as well as up
to 2 Watts of audio
amplifica tion for o pera
t ion of an ex te rnal
spea ker.

In order to build th e re
ce iver as described, you will
require the addit ional co m
ponents listed in Table 1.
Some of th ese relate to the
s pecific packaging scheme
whi ch 1employed , so you can
obviously alter these to suit
your own needs. The basic kit
is packaged as four indivi dual
uni ts, each contai ning a
circuit board and the proper
compo nents , as well as a set
of layout diagrams, sche-

matlcs, and instr uctions for
construct ion an d testing of
each board. In add ition, the
kit contains a very complete
man ual. Where appropr iate,
depar tu res fro m kit assembl y
instructions or add itions will
be noted fo r each board.

RF-T44F: If the receiver is
to be operated o n only one
channel, the kit instruct ions
s ho u ld b e fo llowed. If
mul tiple channel operation is
intended, leave off th e soc ket
for the local osc illator crys tal
(Y1) an d solder a length of
hookup wire (insulated) to
the un grounded land at the
socket locat ion. If the re
ceiver is to be packaged as
described later, the input
termina l and antenna ta p can
be omitted at this stage in
construction.

I F- l O. 7F: This board
shou ld be wired according to
the ki t instructions excep t for
the inpu t crystal filter. The
fil ter supplied with the kit is
a Ptezo Tech nology 2195 F
with a bandwid th of 15 kHz.
In o rder to accomm odate
signal deviatio n and Doppler
shift in satellite se rvice, a
bandwid th of 30 kHz is re
quired. The crys ta l filte r
specified in Table 1, a Pi ezo
Technology 21 96F, has the
requ ired b a ndwid th and
should be substi t uted for the
unit includ ed with the kit.

FM455A .' Wire according
to kit instructions.

AS-1: Wire according to
kit inst ructions.

When all the boards have
been completed, make the
usual checks for wiring er rors.
1n case yo u are tempted to
simply bypass the latter step,
1 will confess that I initially
left o ut a jum per o n the 10.7
MH z i-f board and spent
several evenings atte mpting to
discover why the receiver
wouldn 't work!

Fig. 2 sho ws the basic
packaging of th e th ree boards
in the minibox specified in
Table 1 . The boards are
oriented cross-wise in the box
with the rf board to the rear,
followed by the 10.7, 455,
and aud io boards moving
toward the fron t of the box .
The back of the box contains



Table f . Components in addition to the basic receiver kit that
are required to complete the satellite receiver.

Fig. 5. Suggested power supply circuit. D1 - 2 A 50 piv; D2 
12 V 1 W?ener; Of - NPN power transistor (30·90 Watts); R1
- 1000 Ohms !! W; CI - 1000 mF/35 V; C2 - 1000 mF/16
V; Tl - 25 V 1 A filament trans former; F1 - M A fuse; 51 
SPST toggle switch. Of should be mounted on an insulated
heat sink. Alternatively, a I2 V regulator lC such as the
LM-34o-f 2 may be used to replace Q1, R 1, 0 2, and C2. The
IC regulator should have its case bolted to the chassis using
mounting grease to provide heat sinking.

4 RCA rvoe phooo jac ks (Sw itchcrah 350 1 FR or equiv.l
1 BNC p anel receptac le (Am pt'leno l 45001
1 7 " x 5 " x 3" alu m inum minibox IBUD CU ·3008A or ecu tv.}
1 t -oore 3 ·position rotarv switch lil mul t i<hannel operat ion is desirl!'dl
1 50 m icro amp p anel mete r IRadio Shack)
1 5" speaker IRadio Shack)
1 5 " speake r grill (Radio Shack)
1 7" wide fac k panel (BUD PA·ll 04 )
2 10k lin e/lr t aper pa nel mo u nt ing po tentiometers (volu me and squelch )
2 o r 3 k nobs. u yh!d to SUIt . 2 requ ired fo r volume and squelch , c rystal
selection optional .
1·3 c ry!>tals l or freque nc ies oesued, Third over tone. 20 pf load.
HC2 S/ U Cinol! st yle :

41 .6 333 MHz for 135 .6 MHz receive
4 2.2666 MHz lor 13 7.5 MHz receive
4 2.3066 MHz for 137 .62 MHz receive

1 30 k Hz 2 pole crystal lil te r lor 10 .7 MHz i-f. Model 2196f from
Piezo Technology , P.O. Bo .. 7877. Orlando F L 1510.001 .
1 12 volt lo w rIppl e power supply or components as listed in f ig. 5.
MIse. h oo kup wire. solder. etc.

""

"
and I have some pretty

good ones not iceabl y
degrades receiver pcrfor
rnance, indicating excellent
low noise performance of the
basic receiver front end. No
receiver tried up to date, even
with added preamps, could
deliver a full quieting si gnal
from ATS-3 on my 5 clement
crossed yagi while ATS·1, lo
ca ted dose to the ho rizon at
my locat ion , is barely audi ble
on that part icu lar antenna.
The new receiver delivers full
qu ieting signals fro m both
sa telli tes on the modest
antenna with ou t the use of a
preamp. Near-hori zon fadi ng
of the NOAA polar orbit ing
satellites is eliminated to the
point where the receiver
limits as soon as the sate ll ites
d ear the radio hori zon . To
say th at VHF Enginee ring has
don e a superb job is certa inly
not overstat ing the case. If
you want a fi rst-rate satell ite
receiver, you can hardl y go
wrong! -

is offset to one side of the
panel. This was 10 pro vide
room for integration of an S
ba nd converter for the
SMS/GOES satelli tes a
goodie that will appear in 73
once I am sure it is at the
point where it can easily be
duplicated . The meter and
speaker connections are made
plug-in with phono jacks to
provide modularization for
connect ion of other gear if
desired. The VHF anten na
can be connected to the BNe
connector and the 12 vol t
supply - intern al o r ex ternal
goes to the +12 V jack. The
RECORDER AUD IO jack
provides a low level si gnal to
the stat ion tape recorder that
is un affected by the audi o
gain set t ing. As noted in the
kit instructions, provisi ons
are made for an o utboard
COR circuit and a discrimina
tor meter that could be added
if desired .

Performance
In a word, excellent! The

receiver, without an outboard
pream p, does better than any
previous receiver I have tried
with or with out preamps.
Attaching any of my preamps

hom a 73102. The OX oscil
lator kit and EX crystal for
45.833 MHz will set you back
a total of $6.90 for an excel
lent 137.5 MHz signal source.
The problem of keeping the
signal level down far enough
for alignment can be solved
by st rapping the oscill ator
and a 9 V battery to the end
of a ruler or yardstick and
stick ing the whole business
into a length of copper tube
as indica ted in Fig. 4 . The
tu be acts as a waveguide with
almost infi nite attenuat ion
after several inches. By
moving the osci ll ator toward
or away from the pickup end
of t he tu be, you can
smoothly vary the si gnal level
to the receiver for alignment
purposes. The end result is
equal to or better than most
signal generators in terms of
performance. This rather neat
idea is a somewhat si mplified
version of an idea presented
by K1CLL in a previous
article in 73.

Once the alignment IS

completed , the receiver is
now capable of pulling in
satellite signals, bu t let's
restrain ourselves and fi nish
the fina l packaging. Ob
viously everything can be
pl aced in a cabinet of some
so rt , but I chose to rack
mount the assem bl y in an
attempt t o re duce the
" sp rawl" in the satellite
s t a t ion. A standard 19"
rack panel 7" in width was
used . Drill holes wi th the
proper spacing to accept the
layout o f the audio gain,
squel ch, and crystal switch (if
us ed ) pl acement on the
minibox, add a cutout and
holes for speaker and meter
mounting, and proceed with
final assembly. The minibox
is attached to the panel by
the control nuts. Mount the
speaker, speaker grill, and the
meter and you are alm ost
finished. The receiver can be
powered by an outboard 12
volt su pply or a supply can be
built and mounted to the
back of the rack. Fig. 5 shows
a su itab le power supply
circui t . The layout of my
ow n receiver is shown in Fig.
1. Note that the VH F receiver

Preliminary Setup

Onc e t he receiver is
packaged in the minibo x, you
are ready for init ial chec kout
and alignment. Connect an 8
Ohm s pe ake r t o th e
SPEAKER jack, the 50
mi croamp meter to the
METER jack, and a 12 volt
supply to the +12 V jack. If a
cali brated signal generato r is
avail able, it can be connected
to the antenna input. Apply
ing powe r should result in
typical FM receiver noise
output from the speaker.
Check the gain and squelch
contro ls for pro per operation .
Switch Sl to 137.s MHz and
dial up the signal generator to
that frequency. The receiver
should now qu iet. Adjust the
signal level so that it drops
down to the margin of audi
bility and proceed to align
th e rf a n d i·f boards
according to the kit instruc
t ions. The name of the game
is to keep the signal level
down near the no ise and keep
t we akin g fo r ma ximum
quie ting and/or maximum
signal level o n the meter.
what do you do if you can 't
beg, borrow, or steal a suit
able signal generator? The
answer is to order a type OX
oscillator mod ul e with a
matching EX crystal from
International Crystal Manu
factur ing Company, 10 N.
Lee, Oklahoma City, Okta-

the BNC antenna co nnector,
mounted so that the antenna
input tap to L1 of the rf
board can be made with a
very short length of the
si lver-plated wire supplied
with the kit. The back also
contains the 4 phono jacks
for the speaker output, +1 2
V, the S meier out put, and
the low level audio output to
the ta pe recorder. The front
of the bo x has the squelch
and audio gai n controls. If
yo u desire mul ti-channel
operation , the crys tal selector
swi tc h shou ld a lso be
mou nted o n the fron t of the
box. Fig. 3 summarizes the
board interconnections and
th e con nections to the
mini box mo u n t ed com
ponen ts.
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Loran Joly WB0KTH
432 Central Ave.
Mora MN 55051

Learn A

New Language!

paper.
No matter how fast you

may be able to decipher CW
in your head, you mu st be
able to t ransfe r it down onto
paper if you wish to prove
that you have a high pro
ficiency in the translation o f
CWo There are various o rgani
zat io ns which issue cert ifi
cates for sk ills in CW pro
ficie ncy. The Connecticut
Wireless Association gives an
award to th ose able to receive
an d put onto paper a 60
words per minute code pro
ficiency transmission. To
transfer code at speeds of
over 30 words per minute
onto paper , a typewriter is
needed. Wear headphones as
you are typ ing, so the type
writer will not drown out the
CW!

T he fa miliar term CW
rings a be ll in every

ham 's head . Every ham has,
at one time or anot her,
learned the Morse code in
ord er to pass a test fo r his
li cense . But have they actual
ly learned the code, or have
they just memori zed it?

CW is simi lar to a fo reign
language in many ways. For
one, it takes coun tless hours
of work to speak Ilucnuv in
any foreign ton gue. Persever
ance and mo tivation are
required. Reading and listen
ing will also help in the
mastering of a language.

In other words, the
"secret" in learning a lan
guage is diligent practice.
There is no other way to
escape the practice that is
required. I do not want to
discourage you from taking
up CW as a serious facet of
your hamming t ime. In fact, I
am attempting just the op
pos ite . You will make greater
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- - try CW

gains when you reali ze the
wo rk , ti me, and energy re
quired .

The re a re a variet y of
tapes and records ava ilable
fa r th e elementary and
inte rmediate CW o perator's
benefit. These methods work
well, and are a good approach
to the CW barrier.

Most ham operators send
a nd re ceive Morse code
between the speeds of five
and thirty words per minute.
At these speeds, the individ
ual le tte rs of each wo rd are
deciphered and registered on
paper or in our minds. This
method is quite acce ptable,
provided you wish to con
verse with people at these
speeds.

There is, however, a hid
den barrier that crops up
when you reach approxr
mately thirty words per
minute. At and above this
speed, you must begin to
develop a vocabulary of
words. Just as 'IOU learned to

recognize a letter by its to ta l
" phrase," you will have to
learn to recogni ze words by
the ir total " phrases, " not by
piecin g toge the r letters. As
the CW is being sent, you
shoul d hear words, not indi
vidual lette rs.

How does one acquire thi s
skill? You can prac tice by
tun ing in vario us CW pract ice
sta tions that ope rate on a
re gu larly scheduled basis.
Sched ules of these stations
are availab le from the AR RL.
It also helps to have someone
send you the more frequently
used words and prefi xes.

Out of necessity, a person
receiving high speed CW will
need to learn the art of
"copying behind." To prac
tice, just write everything a
few words behi nd what is
being sent. By doing this ,
fewer problems will occur
with spclllng and capital let
ters; there will be an overall
improvement in the tranccrl p
tion from the mind to the

Sending

Most hams cannot send
good quality CW above 20
wo rds per minute with a
st raight key. Therefore, a
high percentage o f the ha ms
o perat ing CW today use an
electronic keyer. Man y fea
tures are availab le on a kcver ,
such as dot and dash inse r
tion , iambic o perat ion, and
auto matic character spacing.
If you desire the most highly
advanced and versatile kever
available, then the Aecu 
Keyer with memory should
fi ll the bill. The 1976 ARRL
Handbook gives detail s on
how to bu ild this gem. De
signed and built by WB4VV F,
it has every feature in a kcve r
a ham could eve r want!

If you enjoy typing, you
ma y wish to build or buy a
CW typewri ter . As you type,
CW appears (elec trical form !)
at th e output of this mac hine.
This is an easy method of
sendi ng very accurate CWo

As you begin to increase
your CW profi ciency , you
will begin to enjoy this fasci
nating facet of ham radio
more and more. I would be
especially interested in hear
ing from anyone who is able
to receive CW at a speed in
excess of 60 words per
minute. This is possible; it
just takes prac tice , prac tice,
prac tice. -
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COIlIPLETE KIT

Crescomm Frequency Counters Features:
1High Sensitivity VHF pre-scaler (built-in). lOOmv
AM$ @ son @ 300MHZ. Frequency range DC
through 600MHZ Model 600.

I Excellent tem pera tu re compensation crystal con
troll ed time base, yie lding :!:. 1 part ! 106 stability per
hour after 10 min warm-up,:!:. 10PPM worst case,
from 00 to + 55°0 . at 1DOH z @ 450MHZ is attain
ab le. typically if ca1i~rated to WWVL. This is approxi·
matetv 2 parts in 10 ,

3 7 digit di splay, resolut ion 100Hz with 10m Sec.
gate in terval , pre-scaled! 10Hz resolution with 1 Sec.
pre-scaled. 1Hz resolut ion with 10 Sec. gate inter 
val pre-scared!

4 Built-in 5VDC regu lator; input to 3·te rmi nal regu
lator is accessi ble for use with 12VDC out-boa rd PS.
You can use this counter mobile.

5 Easy 6 hour assembly ; all circuit broad t racks are
pre-t inned , have drilled holes and are plated through!
All I. C. sockets included - Makes t rouble shooting a
breeze.

6 Cabine t, otexv window and all necessary compo
nen ts included for easy, trouble-free assembly .

7 9O- Day full coverage wa rranty .

Optional accessories TCXO t ime base yield ing Y2
PPM stability. $79.95

O pt ion al 10 Sec. time gate resolut ion to 1Hz. $15.00.
(Free with purch ase of above TCXO)

Optional 12VDC power receot tc te and cord assembly
$15.00 (on preassem bled counter only)

" HA V E IT YOUR WAY"
Complete kit or preassembled, burned in, and environmental chamber tested un it avai lable for the commercial shop
or modern ham shack .------ --- ----------------------- ----------- --- ------------ ---

KIT Model6ooK 179 .00 eil . PREASSEMBLEO"" TESTED Model 600 AT 249 .00
Bank America rd and Master Charge accepted . Please include account number wnh order.

NAME ~ _

STREET ~ _

CITY STATE _________Z IP _

CALL SIGN _
SEND CHECK OR MONEY ORDER TO:

See You At The A t/onto
Hom Festivo/ June 18& 19

025...... Bldg. 13 Euclid Avenue, Newark New Jer-sey 07105 (201) 589-4647 _



•
A display of early amateur radio memorabilia now at the Pioneer Village Museum in Minden
NE.

A mateur radio conven
tions and regional get

togethers back in the begin
rung 19205 were real festivi
ties . The spirit which prevail ed
d id so im bue all who
atte nded that a broad ne w
enthusiasm was bo rn and
dominated throughout ama
teur radio land in America.

Reference was made in our
last insta llment to the 1920
grand finale convention in St.
Lou is. To prove that all the
big-wigs, as well as hundreds
of the hoi -polloi, were
presen t, here is reproduced
that conventi on's " Pro
gramme of Events,"

Should any reader who
was present have any recol 
lections or recognize any of
th e " stalwarts" mentioned, I
most assuredly would be
willing to swap a few ya rns.

It would be to the everlast
ing gl ory of the proverbial

The History of Ham Radio
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Old Man should any of the
sparks of recording effort be
transplanted into the pages of
amateur history in the futu re.
Probably nothing would sur
pass the account written in
QST, February, 1921, pages 9
to 23.

For now, my notebook
contai ns the fo ll owing ac
count of The American Radio
Relay League Convention, as
originally written and re
corded in January, 1921:

"The Midwest Divisi on of
the American Radio Re lay
League held its convention in
St. Louis MO, December 28,
29, and 30, 1920. Represen
tatives fro m all sections of
t he cou ntry were there,
including all of the nine radio
districts in the country. Never
before in th e history of the
League has such a successful
meeting in the interest of
radio taken place. For three
days, old and young met, in
most cases for the first time,
although they had known
each other for years.

" Hi ram Percy Maxim,
we ll-known scientist and
inventor, and Presi dent of the
League, opened the conven
tion with an address. Mr.
Stewart, our representative in
Washington, outlined the
legislative situation, pointing
out how the Poin dexter Bill
recen t ly int rod uced In
Congress is th reatening the
existence of amateur radio
operators and experimenters.
A committee was appointed
to draw up defin ite reso lu
tions to be sent to Washing
ton pro testing agai nst the
passage of the bil l. Mr.
Warner, Secretary and Editor
of QST, gave a resume' of our
growth fro m its inception
only a few years prior to the
war up to the present time.
He sta ted that membership of
over 50,000 has placed the
organization in a position
where it ranks as one of the
largest in th e cou ntry.

"The technical meet ing
was held on the 29th. Among
the speakers were Mr. B. West
gAEZ, naval rad io aide and
aut hor ity on spark dis
chargers; Mr. Paul R. Godley,
chief designing engineer for

A selection of early vacuum tubes - a far cry from the ultra-miniature transistors and ICs of
today.

Public relations were as important in the early days o f amateur radio as they are today . In
1922, a group from the Radio Club of America set up and manned this booth at a radio show in
Grand Central Palace in New York City.
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The "Ideal" amateur station in 1920, consisting of one transmitter and two receivers. One
receiver uses an electrolytic detector and telephone set. The transmitter utilizes a mercury
interrupter and an open core transformer.

the Radio Corporation of
America ; and Mr. R. H. G.
Mathews, ninth district super
intendent of the League.
Topics discussed were in
connection with apparatus
used in amateur radio sta
ti ons. Since all amateur
stations in the country are
restricted by law to operate
on a wavele ngth not exceed
ing two hu ndred meters and

an input not exceeding one
kilowatt, it is essent ial that all
energy put into a set be used
t o best advantage. Thc
maximum efficiency can be
obta ined only when appara
tus is designed accuatelv and
with special attentio n to
details. The realm of radio is
st ill wide o pen to improve
men ts with new discoveries
continually being made.

" Perhaps of greatest Inter
est was the sho rt bu t spell
bind ing address given by Mr.
Haddaway, a young man
seventeen years old. This lad
came from a poor family. As
a high school freshman, he
had to use his spare time to
support the family. He gave
us a descri ptio n of how he
made th e 'moonshine bulb.'
Despite various handicaps, he

had built a complete and
effecti ve amateur radio sta
tion, located in a tiny closet
in back of his mother 's
ki tchen. How did he go about
accomplishing an 'impossible
feat'? Every piece of equip
ment, includi ng the individual
components, were meticu
lously fabricated out of
any t hi ng and everythi ng
imaginable. Even the head
phones and tiny vacuum
tu bes were homemade. He
had located a wholesale dru g
fi rm discard ing waste material
and there found scraps of
glass tubing, and bits of
tungsten filaments from old
lamps. With such parts, he
made his vacu um tu bes. He
had built his own mercury
pump to evacuate the tu bes.
He found the mercury from
broken thermometers . His
headphones were ingeniously
fabricated fro m bits of wood,
metal, and wire, but they
performed beautifully . Every
th ing else _in his station,
which was visited during the
day, was very cleverly made
and assembled. And his only
financial expenditure was a
25 cent pair of combination
pliers. I have met no one in
my lifetime who has dis
played such a passionate
purpose to succeed.

"The climax of the con
vention was the radio ban
quet. To our knowledge, it
was the first of its kind ever
given in the history of the
League. The spirit was there
all right! What the St. Lo uis
radio club did not think of
was not worth cons idering.
Even the menu savored of
sparks and ozone, none of it,
however, being charged to
very high vol tage. Mr .
Chandler of 8NG fame, Mr.
B. West, and the President, H.
P. Maxim, gave short ad
dresses. Bill Wood of St.
Lou is club acted as toast
master. To him as well as to
the entire club is due the
credit for the overwhelming
success of the convention .

"The keynote of the meet
ings seemed to be More Unity
and More Coop eration
between the various clubs and
o rganization as a whole, in
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order to be able to stand
behind any move which the
League attempts to under
take. Every city in the
cou n try should have an
organized radio club affiliated
with the League.

" The ARRL was organized
with the intention of relayi ng
messages from city to city,
sta te to state, and ultimately
fro m co untry to country.
Messages accepted for trans
mission are not charged for.
Amate ur radio operators do
th is as a service for the com-

munity and for mutual bene
fit because they have an inter
est in the development of
rad io as a ready means of
communication. The stations
a re p rivate ly owned and
o pe rated, in ma ny cases
entailing an ex penditure of
hund reds o f dollars. To be
able to comm unicate with
othe rs hund reds of miles
away amply compensates the
amateur for erecti ng a sta
t ion. It affo rds one o f the
most fascinat ing and at th e
same t ime educational fields

of research to most any per
son interested in science.

" Radio is ind ispensable in
many of our present day
deve lo p me nts . Steamships
and airp lanes are lost if they
have to do withou t th e ser
vices of wireless. On rail road
t rains and auto mobiles, its
appl ication will eventua lly
revolutionize mo dern busl 
ness practices, just as the tele
graph and the telephone have
done. But to attem pt to ma ke
far-reaching pred ictions, not
even the most farsighted

radio engineer can co me
anywhere wi thin the actual
facts which will be known ten
years fro m now. (Remember
tha t th is was written in
19 21. ) Too little is under
stood of th is greatest of all
discoveries. That we will be
able to talk d irectl y with our
fr iend riding in hi s car in
another part of th e cou ntry
seems to be a dream still to
be realized ." (End of 19 21
wri tten and recorded rnes
sage.)

To be continued.

Wattmeter

The Oily Resistor

- - how to put 20 W
into a I W resistor

George Hovorka WAI PDY
John Hovorka, Jr.
674 Brush Hi1/ Road
Mil ton MA 02186

stage and driver stages with a
plastic alignment tool, until
you have the maxim um indi 
cation on th e YOM.

With this setup, you can
peak your t ransmitter for
ma ximum ou t p u t both
si mply and lnexpen slvely.e

Pal'll List

PL-259 connector
18" length of AG·58 coaxia l cab le
, W 50 Ohm composition rests tcr
1N34A or equivalent germanium

sma ll signal diode
.005 d isc ceram ic capacitor
Hookup w ire
Baby f ood jar
SAE 30 motor oi l
VOM
Epoxy

'"'",.

the YOM to the wire which
runs out from the diode. Co n
nect th e negative line from
the YOM to the braid of the
coax ial cable or to the chassis
of the radio. Place the tran s-
mitter on a frequency whic h
falls in the m iddle of the
freque nc ies which are used
(1 46.52 MHz) . Tweak the
capacitors in the fina l out put

•

Fig. 1. Wiring diagram.

motor oil, such as SAE 30 or
40. Close th e jar top tightly.
Then con nect a PL-259 con
nector to the end of the piece
of coaxial cab le.

To use your dummy load
rf indicator, co nnect the
PL-259 to the back of the
rad io. Put your YOM o n the
plus 10 volt de scale, and
co nnect the positive lead of

O ften after an FM rig
becomes a few years

old, it is desirable to retweak
the final ou tput stage. But if
you don't have a du mmy load
and an inli ne wattmeter,
this job can be a proble m.
Here is a simple device to
tune up your two meter
transceiver for maximu m
power output. It is both a
dummy load and an rf indica
tor, and can be built for less
than a dollar. It can be used
for FM rigs up and into the
20 Watt output class.

The usual problem with
constructing a du mmy load is
finding a resistor which will
handle enough Watts and also
remai n relatively nonreactive
at 146 MHz. In our design,
this problem is solved by
using a 50 Ohm, one Watt
com position resistor, and
immersing it in a small jar of
oil. We can run 18 Watts into
this setup fo r a few minutes
wi thout t he oi l even getti ng
warm. I have used this
method successfu lly to tune
up my Regency HR2 B and
my TR-22. The diode and t he
capacitor serve as an rf indica
tor.

This devi ce is construc ted
by wiring the diode, capaci
tor, and resistor together as
shown in the wiring diagram.
Then th is assembly is wi red
to the leads of a piece of
RG-58 coaxial cable. Run a
separate piece of hookup wire
out fro m the diode and then
punch a hole in t he top of a
baby food jar. Slip the
assembly through, and seal
t he hole with epoxy. Then fill
the jar with a high viscosity
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be steered left and driven
through a pylon. As it 's
stee red back on course, it
continues to move down
screen, and is again meeting a
turn and dodging pylons. A
run is completed at the
screen's botto m right , and
bam! The car restarts at the
sc reen 's top left, again
dodging pylons to get on
course. Each run lasts approx
imately 8 seconds - the
length o f an SSTV frame.

Description

SSTV Slalom can be
divided into three categories :
the course, the car , and the
opt ional accessories.

As this is intended to be a
fun pro ject rather than a
soldering experience, I chose
to utilize one's existing SSTV
camera (or tape recorded
SSTV ) to generate all the
necessary timing signals and
to permit frequent course
c hanges. This ap proach
(known by computer freaks
as letting software make up
for a defi ciency in hardware)
proved to be more flexible
and substantially less expen
sive then o ther methods of
generating TV games. Each
slalom course is drawn on a
separate piece of paper and
sequent ially placed in front
of the SSTV camera. A forty
or fift y Watt lamp will pro
vide sufficient illumination if
the courses are placed on
small index cards. An alter
nate method is to draw the
courses on photographic slide
blanks, then place these in an
inexpensive slide viewer and...t .....-,

-'ill. ,,,,,.. ,
h.

,- ,,,
<II ,, ,
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Fig. 1. Basic cor generator. Rl - cor frequency ; R2 - cor
width; RSt - cor steering; R5 - outpu t amplitude.

you've missed a treat. Full
details on local slaloms can
usually be obtained from MG
or Triumph deal ers in your
area. SSTV Slalom consists of
an obstacle course, displayed
o n the mo nitor screen, and a
"car" (thin line) which moves
down the screen alo ng with
the ini tial t race. A pot is used
for steering th e line around
pylons (black squ ares), and a
simple 1, 2, 4, 8 counter
per forms optional scori ng.

The chall enge of slalom
driving is captured in the
game's positive response to
steering commands, and in
courses which can be made
increasingly difficult as you
become more skill ful. During
a typical " run," the car might

dollars to build and the
optional scor ing sect ion costs
an additio nal five dollars.

This game is a video repre
sentation of the popul ar
sports car autocross, or
slalom, races whic h are con
ducted by sports car dubs
around the world. Contesting
au tos in a slalom indivi dually
maneuver th rou gh an obstacle
course which is marke d by
rub ber pylons. Tricky cou rses
are commonplace, so driving
skills and accuracy are the
p rimary conside rat ions. If
you've never experienced an
actual sports car sl alom,

a sports car

Six second exposure of a Slalom run. Although not apparent
in this photo, the complete course YtIOS visible on the monitor
screen.

- - you don't need

Dave Ingram K4TWJ
Eastwoo d ViIJage #604 No.
Rl. 11 Box 499
Bu rningham AL 3521 0

SSTV Slalom Game

I f you've ever been inter
ested in TV ping pong,

hockey. space war I o r any
other popular TV game, then
here 's an SSTV game I'm sure
you 'll like. The game featu res
moving action , programmable
co u rses, black or white
d isplays, o pt ional scoring,
and much more. The basic
un it costs approxi mately fi ve
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Another ten second "stop motion" photo of Slalom.

SS TV Slalom is a car gen- provide an added bon us. This
era to r to be used in conjunc- is accomplished by includi ng
t ion with cassette taped the circuitry shown in Fig. 4.
co urses rece ived fro m other Two 7476s are wired as a
SSTVers. This method also simple 1, 2, 4 , 8 counter and
allows camera-less SSTVers to a 7400 is use d to AND
play SSTV Slalom on tape camera an d car generator
recorded courses. The aedi- le vels. When the camera
tional 1500 to 2300 Hz oscil- produces a black level pulse
lator circuitry for th is feature (ind icati ng a pylon) , and the
is shown in Fig. 3. Another car generator produces a
555 lC is used as a 1500 Hz black level pulse (indicati ng
(black car) or 2300 Hz (white the car), a binary 1 pulse is
car) oscillator. Pulses fro m app lied to the 7476 counter.
the basic car generator (point Some isolat ion/processing of
A of Fig. 1) key th is oscll- input levels is desirable, thus
lator a t a 15 Hz rate. Output sections A, B, and D of the
tones from the osc illator are 7400 are wired as inverters.
directly mixed with 5STV Light emitti ng diodes are con-
fro m a tape recorder, and nected betwee n " Q" and
applied to the monitor inpu t. grou nd of each JoK flip -flop
A small amount of inter- to indicate score. These
ference has been no ticed diodes will indicate counts
while using this setup. How- fro m 0 to 15 (11 11, or al l
ever, it can be elimi nate d by fou r L EOs li t) before
using band pass filte rs. I didn 't rese tting, or 51 can be used
include a filter because the ' to reset the cou nter after
Slalom pictures were merely each run. This gives the
being viewed ra ther than S5TVer two options: He can
being transmi tted. score eac h run separately, or

Although Slalom in its let the counter accu mulate
most basic form provides all several runs and divide its
the fun of fu ll blown TV total by the number of runs
games, optional scori ng may to deri ve an average score.

co nnects to a n SSTV
camera's voltage controlled
oscillator input to combine
car and course. Since I use a
Robot model 80A camera,
Fig. 1 gives the pro per con
nection points for that uni t.
A similar concept can be used
with other SSTV cameras.
Simply connect the car gener
ator's output (poin t A) to the
camera's veo input, in
parallel with modulation
vol t ages from the video
amplifiers. Isolate levels as
necessary to prevent over
loads or low resistance paths.
Direct connect ion of t he car
generator to the Robo t 's
veo will req uire a slight
readjustment of the bright
ness control. I merely reach
over and turn the control
approximately Y2 turn clock
wise. However, lazy ha ms can
include the circuitry of Fig. 2
and el iminate this effort.

One opt ional feature of

This ten second "stop motion " photo of Slalom closely
resembles an actual run in progress. During the first 8 seconds,
the car was steered down the screen 's right side. Then it was
quickly steered on course before the camera 5 shutter closed 2
seconds later. I'll let you guess the run 5 results.

Capturing Slalom's action un film is quite difficult, as each
run tends to erase the previous run and an 8 second frame
doesn 't portray motion. Proper 'If" settings of double ex
posure photos are also difficult.

point the SSTV camera's lens
into the viewer. Particular
atte nti on should be given to
the beginning (screen to p)
and end (screen bottom) of
each course for a smooth
overa ll effec t. I suggest trying
some initial courses with
vari ous si ze obstacles and
paths to get the game's
" feel. " The only remai ning
requirement is a car which
can be driven through the
monitor displayed course.

The car is simply an
unsynced black (or white)
level generator with its exact
frequency controlled by a
steering po t (see Fig. 1). Span
limiting resistors are used
with the steeri ng pot to
control car swing and pro
duce a sports car type "feel."
(No fai r replacing this section
wi th a 10k pot. A bug eyed
Sprite or Lotus Elan doesn't
even handle that goodl]
Output of th e basic generator

Fig. 2. Optional car/Robot interface. Fig. 3. Optional 1500/2300 Hz oscillator.
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Fig. 4. Optional scoring for Slalom. Ie ] - 7400, +V = +5 V.
IC4 and IC5 - 7476.
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cap the camera lens and
adjust the camera brightness
pot. If more than one li ne is
visible, the setting of Rl is
too high . If the line is too
wide, the setting of R2 is too
hi gh. Operations of these
controls interact, so stay cool
and make adjustments very
stowlv. A properly adjusted
uni t will produce one th in
line which can be swung to
ei ther si de of the screen as. it
moves downward wi th the
initial trace. Uncapping the
camera lens should result in
both course and car being
displayed on the moni tor. If
eve ry t hing is pr operl y
adj usted, you should be able
to maneuver the car through
the displayed course.

Alignment of the self
contained version of Slalom
(Fig. 1 connec ted to Fig. 3)
consists of setting the basic
car generator using the pre-

A Sfalom course as display ed on the monitor screen, with the
car generator switched off.

Fig. 5. LED pattern associated with counter of Fig. 4.

steeri ng pot are moun ted on
the box front. Scoring is not
included in this simple unit.

Alignment and Operation
The first step in game

alignment requi res tuning the
car generator for an output of
15 pulses, 5 milliseconds
wide, each second. An oscil
loscope is helpful in making
this adjustment, but it 's not
mandatory. Clip lead a light
emitting diode between pin 3
of le1 and ground, then
adjust R1 until the LED
flickers at a slow rate. Next,
adjust R2 until the di ode's
"on" time is considerably less
than its "off" time. Now
readj ust Rl until the LED is
flashing almost continuously,
and the generator will be very
close to cal ibration. Final
"tweaking" can be accorn
plished while watching the
monitor screen.

The basic game is com
pleted by making proper con
nec tions to your SSTV
camera; place a sketched
course in front of the lens
and obtain a sharp picture on
the monitor. The course
sho uld fi ll the sc reen
precisely, with no overshoot.
Switch on the car generator
and adjust R5 until a line (the
car) is visible on the monitor
screen. Don't overadiust R5 ,
or the camera's frequency
swing will be excessive. If you
have trouble obtaining a line,

ver tica lly In my Robot
ca mera. Connections for
on/off, steering, and paral
leli ng VCO input are output
to a small minibox via a
Cinch Jones jack mounted on
the camera's rear. An eight
foot cable permits the
min ibox to be moved as
desired . Of course, the basic
unit can be mounted in a
cabinet and its output con
nected to the camera's VCO
via a small jack on the
camera's rear, if desired. My
"Other version of Slalom is a
portable uni t which uses the
circuitry shown in Fig. 1 and
Fig. 3. This unit, and some
cassette taped courses, allow
the game to be played any
where on an ordinary SSTV
monitor. This game generator
is built on a 2 by 3 inch
vectorboard and mounted in
a small minibox. An on/off
switch, output jack, and

Construction
Because the highest fre

quen cv asso ciated with
Slalom is 2300 Hz, vector
boarding components is qu ite
su ffici ent. Resistor values
shown permit ample varia
t ions of frequencies and
amplitudes, so there should
be no problem getting a
properly wired unit working.
Ie sockets are suggested if
surplus 555s are used which
may work incorrectly.

The actual game can be
built several different ways to
sui t particular interests, so
feel free to "tai lor" your
design.

I buil t two versions of
Slalom and they both worked
smoothly after initial align
ment. One versi on consists of
a basic "car" generator (Fig.
1) and scori ng counter (Fig.
4) mounted on a 3 by 5 inch
board. The board is mounted

This course features two tracks. Runs are alternated between
the solid-tined track and the dotted-tined track. When the car
finishes at the feft bottom and reappears at the feft top, it's
turning left and mus t make a sharp righ t turn. This course
keeps you hopping.

eo



Portable Slalom generator consisting of the circuitry in Fig. 1 and Fig. 3. 15 Hz oscillator is
toward front (pot and swucb}, and 2300 Hz oscillator is near rear (battery). A felt pad insulates
board wiring from mmtbox.

viously described LED tech
nique, th en adjusting R6 until
1C2 operates at 1500 Hz
(black car) or 2300 Hz (white
car). 1C2 shou ld be adjusted
with IC1 un plugged and a
small speaker or freq uency
counter connected between
point B and ground. Now
reinsert IC1 and adjust R5
unti l clean, sharp pulsed
tones are acq uired at point B.

Operat ion of the scoring
cou nter can be chec ked by
applying ~ 4.5 vol ts to point
C, then pulsing point D with
the same ~ 4.5 volts. Each
pulse sho uld increment the
counter one time, as illus
trated in Fi g. 5. Removi ng ~
4.5 volts from point C sho uld
disable the counter when
point 0 is pulsed.

Conclusion
Slalom is an inexpensive

SSTV game that SSTVers can
enjoy singularly, or in groups.
Courses can be designed on
paper and exchanged over the
air or via mail. Video inver
sion of courses produces
some very striking displays of

Slalom, and 4 second frames
can accelerate game action. I
think that you too will enjoy
building and playing this
simple game.

The idea of Slalom hit me
during a recent siege of poor
band condi tions. Continual
fruit less calli ng (at the kW
level, no less"] finally can-

CD
::>. ,.......
:x-

vinced me to "do my own
thing." Sure enough, it
worked. Every time I
switched on Slalom , the band
opened. -

TS-l MICROMINIATURE ENCODER-DECODER
o Available in all EIA sta nda rd tones 67.0Hz·2035Hz
o Microminiature in s ize. 125x2.0x.65"high
o Hi-pass tone rejection filte r on board
o Powered by 6 -16vde, unregulated, at 3 -9ma.
o Decode sensitivity better tha n 10mvRMS, bandwidth. ±2 Hz max., limited
o Low distortion adjustable slnewave o utput
o Freque ncy accuracy. ±25Hz. frequency

stability + 1Hz
o Encodes oontinuoosly and simultaneously

during decode. independent of mike
hang-up

o Totally immune to RF

Wired and tested, com plete with
K-l element

$59.95
K-l field re placeable. plug-in, frequency
determining elements

$3.00 each

COMMUNICATIONS SPECIAUSTS
P.O. BOX 153

BREA, CAUFORNIA 92621
(714) 998-3021 rn;lSle: charge_. ..... .

•
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~\FMSC-lSCANNER
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INTRODUCTORY PRICE $169
• FULL SCAN 146 i1nd 1. 7

MHz CONSECUTIVELY OR
1 MHz OR ANY MHz
RAN GE SCA N RATE 1
MHZ 2 SECONDS ( AD·
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• CONTROLS SCAN HOLD
LATCH , OELAY, 600 ",HZ
OFFSET (OFF LIP, DOWN)
PROGRAM , 1 MHz · SIMPLE INSTALLATION
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ATL AS, COLLI NS REGE NCY,
OENTRON. BRIMSTONE, CUSH
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14 CHANNEL PROGRAMABLE
INTRODUCTORY PRICE $99

FOR
KENWOOD
TR·7400A

14 CHANNEL PROGRAMABLE
INTRODUCTORY PRICE $99

NEW! 7400 SCANNER

o FULL BAN D COVERAGE 160-10 METERS INCLUDING MARS.
0 2000 + WATTS PEP. SSB INPUT 1000 WATTS INPUT CONTINUOUS DUTY .

CWoRTTY AND SSTV.
o TWO EIMAC 3-500Z CONSERVATIVELY RATED FINALS_
o ALL MAJOR HV AND OTHER CIRCUIT COMPONENTS MOUNTED ON SINGLE

G-1 0 GLASS PLUG IN BOARD _HAVE A SERVICE PROBLEM? (VERY UNLIKELY)
JUST UNPLUG BOARD AND SEND TO US

• HEAVY DUTY COMMERCIAL GRACE QUALITY AND CONSTRUCTION SECOND
TO NO OTHER UNIT AT ANY PRICEI

o WEIGHT : 90 lbs . SIZE : 9Y2"(h»)l; 16"(w»)l; 15¥." (d).

FEATURES
CUSTOM COMPUTER G RADE COMMERCI AL COMPONENTS . CAPAC ITORS. AND TUBE
SOCKETS M ANUFACTURED ESPE CIALLY FOR HIGH POWER USE _ HEAVY DUTY lOKW
SILVER PLATED CERAMIC BAND SWITCHES 0 SILVER PLATE D COPPER TUBING TANK COIL
• HUGH 4" EAS Y TO READ METE RS - MEASURE PLATE CURRENT. HIGH VOLTAGE . GRID
CURRENT. AND RELATIVE RF OUTPUT · CONTINUOUS DUTY POWER SUPPLY BUILT IN •
STATE OF THE ART ZENER DIODE STANDB Y AN D OPERATING BI AS PROVIDE S REDUCE D
IDLING CURRENT AND GREATER OU TPUT EFFICIENCY ' BUILT IN HUM FREE DC HEAVY
DUTY ANTENNA CHANGE-OVER RELAY S ' AC INPUT 110V OR 220V AC. SO-60Hz 0 TUNED
INPUT CIRCU ITS ' ALC-RE AR PANEL CONNECTIONS FOR ALC OUTPUT TO EXCITER AND
FOR RELAY CONTROL 0 DOUBLE IN TERNAL SH IELDING OF ALL RF ENCLOSURES ' HEAVY
DUTY CHASSIS AN D CABI NET CON STRUC TIO N AND MUCH , MUCH MORE

ACCESSORIES FOR IDI F1lt 1«
f" PStR 1l~I IIlJl!'d ACfPS "'nun TOIItll Tone Pid l\9
fMTP 1 TO«1I Tone Pid . ,11, 10 "'ulll-ber

P,ol'ilIIlIbIo! ..._ , 19'
Fl,l MC I " lCrophoflf '10th 8""1 I.

TolIC~ ,_ Pid .19
rate 1 PII.al ~ ein Deco6r, too- 1M . ,Ih iIId

P'Oil, am el! by An, Touch Toor Pld 1I~
se 11A Audl blf rene Encoae , O!(od~r $119
FMSC I Suone r - R ~noom , An, llanile 1I~
fM SC2 Scanne r _ P ro ~r ~m .bl~, 14 C h~ "ne~ .~
MARS CAP' OOlt(l ~ KIt - An, fr~ Q~~ ncj

AnySpill 111
f MOF -l Oll,el Opho~ KIt -1

bha POiil looos , Ctllt.1s R~qu "ta 119
FM OF2 ----I MHl Ollstl Dohm Kll

(No Cry$liol$ To Buy) ____ $Ig
f ..n I s", bW lIIe lone (100 HI -

Adlusl llblo! 61 1113 Ht) .19
fMATI .. w,~ Por1lbk AIIleJllla tor Hili!'!

M IlI ~1 or Aportm~n1 S19~
bl' l DC CGJ d & f>l.1 m.
ACC Sotl.tl ~ ~. 0. Plul .!S.
(h,flff'S ..~ S~ OO
St...-lCtM_1 ~OO

" 0IIII1",& Bradd (b lli) 16 00

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace . Miami. Florida 33176
COURTEOOI P£RIOtlIAL S£RVICE-SAME DAY I HlPM£NT • PrlC_ .......... 10chan;. wllhout nolleo ,
TELEPHONE : (305123~3&31 • TELEX 51-5121' STORE HOUR': 10-5 MON.-FR!.
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NEW!
FM144·10SXRH

reucn-tene
Pa d
MODEl FMTp·l
.. . $59.00

NEW!

TONE t;-Ji iENCODERI
DECODER
sc lZA 12 OlIJ\ ~(LS QU.\l f OOl E
~ f'ntt SIl'J llG

• MONITOR LAMPS: 2 LEO'S on front panel In dicate
(1) Incoming Signal channel bu s ~, and (2) unJock
condition 01phase locked loop

• DUPLEX FREQUENCY OFFSET: 600KHz plus or minus.
5KHzsteps, Plus suncre r.any frequency

• MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
umtued modu les eliminate stray coupling and lac lh·
tale easeof ma intenance

• ACCESSORY SOCKET: Fu lly Wired 101 touch tone .
phone patch. and other accessories

• RECEIVE: 25 u ~ senslhvlty 15 pole filter as well as
monolithiC crystal hlter and automatic tuned LC
cncnts pro~lde supencr skirt s el ecll~ I ty

• AUDIO OUTPUT : 4 WAITS. BUiltin speaker.
• HIGHllOW POWER OUTPUT: 15 walls and I wall,

SWltcll selected. low power may be adjusted
anywllere between I wall and 15 watts. fu lly pro
tectec - short or open SWR,

• PRIORITY CHANNEL: Instant seiecncn by front panel
SWllcll , DIOde matm may be own er re 'PlOgra mmed
to any frequency (14652 prOVided )

• DUAL METER: Provides "S" reading on receive and
power out on transmit.

• OTHER FEATURES:
Dynamic mrcro pncne. mobile mount. external speaker
lack, and much, much, more , Size : 21• 1 61'1 1 ]1 1,

All cords, pIURS. fuses, mobile mount, nucroono ne
hanger, etc., included. Weight: 5~':bS:.::::~.

NEW! 6 METER FMSO-l0SXRll
Same spetilicahons as above except transmillreceive: 51.00·53.995 MHz. 600 channels

IntfGductory Price $389,00

All Solid State-PLL digital synthesized - No Crystals to buy! 5KHz steps - 144-149
MHz-LED digital readout PLUS MARS-CAP.·
• 5MHz Band Coverage - 1000 Channels (instead of the usual 2MHz to 4MHz 
400 to 800 Channels) • Priority Channel. Audio Output 4 Watts. 15 Watts Output
• Unequaled 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.

• FREQUENCY RANGE: Receive: 144.00 to 148.995 MHz.
5KHz steps (1000 channels). Transmit 144.00 to
148.995 MHz. 5KHz steps (1000 channels) + MARS·
CAP,·

• FULL DIGITAL READOUT: Su easy to read LEO digits
provide dnect frequency readout assuring accurate
and simple setecncn 01operating frequency

• AIRCRAFT TYPE FREQUENCY SELECTOR: l arge and
small coaually mounted ~ nob s select 100KHz and
10KHzsteps respectively Sertches clicH lopped "", .t ll
a home posmon Iacuuete frequency changingWithout
need to vie"'" LEO"S while driVIng and proVides the
Sightless amateur wllh lull Braille dial as standard
equipment.

•ruu AUTOMATIC TUNING OF RECEIVER FRONT £NO:
OCoutput of PLL led to ~ala ctor diodes In all front
end R·F tu ned cncuus pl o~ ld es lull senS lt l~Ity and
optimum Intermodulahon rerecncn ever tile entse
band. No other amateur unit at any price lias tnrs
feature wllich is found In only tne most soplllst icated
an dexpensive aucratt and ccmmercrat nanscetvers

• TRUE FM: Not phase modulation - tor superb ern
pbastzed hi.f audiOquality second to none.

• FULLY REGULATED INTEGRAL POWER SUPPLIES:
Operating voltage for all CIfCUltS, i e . 12v. 9~ and
5v have Independently regulated suppli es. 12v tegu
lator euecnve In keeping engine alternator nurses
out and protects final tre nsrstor nomoverfeed

SPRING SPECIAL
FMI44-l0SIRlI

138900

VAlUE $599.00

Regulated AC/PS ~. '
Model fMPs.4R ••• $49.00

Manufactured by one of the world's most distinguished Avionics manufaclurers, Kyolwto Denshi Kaisha, Ltd.

.• Firs' In 'he world wJlh an atl solid s'ate 2 meter FM Iransceiver. "
e\llon.1S.le." Service Cen•• •• .

_ __ I AMATEUR-WHOLESALE ELECTRONICS ::;~.:::,.~::::;:: ..,,,~,,,"i,,
E.." S8n r",d Communlc.tlon., Inc .

8817 S.W. 129th Terrace. Miami. Florida 33176 CoIoni., N.J.

Telephone (305) 233-3631 • Telex: 51.5628 PLEASE ORDER FROM YOUR LOCAL WK .' Co..urnerCommunlc. lion.. Inc.
sunle. WKh. ~

U.S. DISTRIBUTOR DEALER OR DIRECT IF UNAVAILABLE, ~ A2l
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BUYYOUR
COMPUCOLOR8001
FROM THESE
DEALERS.

• Peripherals
• Components

T - $800 00 Keyoo.rd. $40.00 10 $60.00_...,." .
(ASCII Encoded)

Eq uip....nl c.binen $45.00 t o 560.00
(19" WIth F..,

• CRT Tenninals
eAssemblies

T..m i....I/K. Vboard
Wit h $eNmities

$2!>O.OO

"We may have the surplus
electronics
you need!"
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Bill Blaney. toll free 800 258-1036

in NH 603-885-3105
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E L E CTR ON IC COUN TER S

PAGEL ELECTRON ICS

Model 7 Hem Meier. 10 Hzto 520 MHz. 0 ()()Ql % ••. ..•.•.••••..•................

UHF Counter Preampw/probe. 1 MHzto 500 MHz ••.••••.•••...... .•... . ........

VHF COUnler P'eampw/probe. 100kH,IO 200 MHz . . .... . .... . .... . .... . ......••

Sh'pplng ,ncluded on paod or ders Send theck to PAGEL ELECTRONICS 0' call (2131342 ·2714
for COD's Fore.gn add 10%. ,nclude necessary CUStoms forms

The M ODEL 7 HERTl METER has 1010 20 m,llIvolt sens",yuy oyer enllfe RF range When
used wIth a Counler Preamp 1'5100 below. will read signals down 10 one millivolt ,ms_Th ree
'npUIS g l'le 70dB dynamIc range (0 01 m,llIwalts 10 100 wattsl. Fealures ,nclude blanked
readout. dIsplay " hold" SWItch, hne or 12 voll operatIon. One year warranty

The COU NTER PREAMPS have 20dB IX10lgam and the prO"'ffilty probe reeds frequency
W1thoi.ll touch,ng ClrcullS AO'Oods frElqUoflncy puUm9 of OSCIllators or generators M oney b.ct<
guarantee May be purchased separalely for use wllh any counter ,Alsofor SoCOPllS. melers. etc .

FEATURING :
• 10 HZ TO 520 MHZ
• LARGE 0.6 INCH

READOUTS
• 1 PPM ACCURACY
• 100 WAIT THRU-L1NE
• FAST COUNT RATE
• 5 MHZ OUTPUT JACK

GET ONE MILLIVOLT SENSITIVITY.
with this ~
counter and preamp



MOWS2750.
ERlCMS LO T-PRICED

PEASO COMPUTER SYSTEM
WITH COLOR VECTOR GRAPHICS.

By taking advantage of the
new technologies available to
the industry today. we've con
sistently been able to give you
one of the best prices on the
market. Now because of great
response. we can give you the
best price.You can now buy
the Compucolor 8001 for the
red uced price of $27 50. A com
plete s tand-alone system with
expanded graphics software
for plotting points, vectors and
bargraphs on a 160 x 192
addressable grid - in color.
Eight independent background
and foreground colors.

The Compucolor 8001 has
an Intel 8080 CPU. 34 110
ports and a color display with
an effective band width of75
MHZ compared to 5 MHZ for
standard TV sets. In fact the
Compucolor is the only totally
integrated system on the mar
ket which includes a color
display.You can also have spe
cialoptions for the Compucolor
8001right now, including: Min i
Disk Drives for extra memory,
light pens and a variety of
special keyboard features.
BASIC 8001 Is Easy To Learn.
Cornpucolor's BASIC 8001 is

a conversational programming
language which uses English
type statements and familiar
mathematical notations. It's
simple to learn and easy to use,
too. Especially when it comes
to intricate manipulations or
expressing problems more
efficiently. The BASIC 8001
Interpreter runs in ROM mem
ory and includes 26 statement
types. 18 mathematica l func
tions. 9 string functions and 7
command types for executing,
loading, saving. erasing. con
tinuing. clearingor listing the
program currently in core.
Ex pandable Memory To 64K,

The Compucolor 8001 has 11K
bytes of non-destructible read
only memory which handles
the CPU and CRT operat ing
systems as well as BASIC
8001. Sockets are in place for
an additional 21K of EPROM/
MROM memory.The Random
Access Main Memory has 8K
bytes for screen refresh and
scratch pad, 8K bytes for user
workspace and room for 16K
bytes of addi tional user work
space.The Compucolor also
comes complete with a conve
nient mass storage device.

Floppy Tape Memory. It's an
8·track continuous loop tape
system. with a Baud rate of
4800 and an extra storage
capacity of up to 1024K bytes
per tape.

Color Graphics At
Alphanumeric Black And

\Vhite Prices.
That's what we're becoming
famous for, and thanks to the
tremendous response to the
Compucolor 8001, we've been
able to reduce our price even
lower-to $2750. Look over
our dealer listing on the adja
cent page for the dealer nearest
you.Then drop by for a dem
onstration. And while you're
checking out the Compucolor
8001. check out your dealer's
financing plan. He can help you
tum a good deal into a good
deal more.

Compucolor Corporation.
P.O. Box 569, Norcross,
Georgia 30091.

Compuc o lo r' Corporallon



Mark Herro WB9LSS
31J Woodland Ln .
Oconomowoc WI 53066

B rowsing through the vast
treasure trove of arti

cles, labeled as back Issues of
73 Magazine in our high
school library , a very good
articl e caught my eye. En
tit led " How You Can Take
Oscar's Temperat ure," this
particular article described
OSCAR 7's telemetry infor
mation, including formulas to
decode the telemetry. After
thin king for a bit , a little bug
(actually a PROM memory
kever, I think) flew into my
ear and said, " Heck, Herro,
you could write a computer
program for that !" I said,
" You' re ri ght!" So I did .
Thus, this article was born.

A little Background
For the few (very few,

especially if you read th is
magazine) who may not
know, both OSCAR 6 and
OSCAR 7 are alive, wel l, and

Fig. 2. Program listing.

LIST
OSCAR7 03 :06 PM ll -FEB-77
10 PRINT"OSCAR-7 TELEM ETRY DECODI NG PROGRAM"
20 REM BY MARK HERRO, WB9LSS
30 INPUT"TYPE DATE (GMT) OF COpy (DA Y, MONT H, Y EA R)";D,M,Y
40 INPUT'ORBIT # " ;0
50 DIM A l241
60 REM 'A' CAN NOW HAVE 24 INPUTS
70 REM GET READY FOR INPUTS
80 PRINT"TYPE ONE NUMBER PER '1', DELETING THE FIRST NUMBER"
90 PRINT" OF THE THREE NUMBER SET I I. E. USE 23, 43, 77, SO.. :'
100 PRINT" lNSTEAD OF 123, 143, 177, 180,...J"
110 FOR v -i TO 24
120 IN PUT A(Y)
130 NEXT Y
140 REM · · · ·DECODING MEAT····
150 PRINT"TOTAL SOLAR ARRAY CURRENT { MA)~"

160 PRINT 29.5· A(ll
170 PRINT"+X QUADRANT CURRENT (MAI - "
180 R EM LET N -A(2) TH EN GOSUB TO RIGHT EQUAT ION
190 LET N-A{21
200 GOSU B 9000
210 PRINT" ·X QUAD. CURR ENT {M AI-"
220 LET N-A (31
230 GOSUB 9000
240 PRINT"+Y QUAD. CURRENT (M A)-"
250 LET N-A (4)
260 GOSUS 9000
270 PRINT" ·Y QUAD. CURRENT (MAI-"
280 LET N-A(5)
290 GOSUB 9000
300 REM SO MUCH FOR THE REPEATS FOR GOSUB 9000
310 PRINT"70/2 OUTPUT POWER (WATTS)-"
320 REM IF INPUT IS '00' ODDS ARE 7012 IS SHUT DOWN
330 PRINT S· (1•.01 ·AI611 t2
340 PRINT " SHIP TIME (HOURSI-"
350 REM TIME INCREASES 1 INCREMENT EVER Y 14 MINUT ES
360 PRINT .2S3 · A l7I
370 PRINT"SATTERY CHARGE/DISCHARG E CU R RE NT (MA)~"

380 PRINT 40 · {A (81-50)
390 PRI NT" SATT. VOLTAGE {VO LTS)-"
400 PRINT .1· A(9) +6.4
410 RE M I DONT KNOW WHY THEY PUT THISNEXTONE IN , SUT ...

Computer - Controlled

Thermometer

,,,
""' ..

- - take OSCAR's temp with •a micro



420 PRINT"ONE HA L F BATT. VOLTAGE (VO LTS} ="
430 PRINT .1" A (10}
440 PR INT"BATT. CHARGE REGULATOR #1 (VOL TS) ....
450 PRINT .15" A I1 1)
460 PRINT"BATT. TEMPERATURE (CELCIUS}="
470 REM START SECOND SET OF REPEATED NUMBERS (9500}
480 LETN"A(12)
490 GOSUB 9500
500 PRINT"BASE PLATE TEMP. tcsu-':
510 LET N=A{13)
520 GOSUB 9500
530 PRINT"P.A. TEMP. 2/10 TRANSPONDER ICEL.}"' ·
540 LET N=A(141
550 GOSUB 9500
560 PRINT"+X FACET TEMP. (CEL.) ="
570 LET N=A(15)
580 GOSUB 9500
590 PRtNT"+Z FACET TEMP. (CEL.) ....
600 LET N"A(161
6 10 GOSUB 9500
620 PRINT"P.A. T EMP. 70/2 TRANSPONDER (CEL.) ="
630 LET N",A(171
640 GOSUB 9500
650 PRINT"P.A. EMI TTER CURRENT 2/10 (MAl .. ..
660 PR INT 11.67" A(181
670 PRINT"TRANSPONDER MODULATOR TEMP. 70/2 (CEL. )="
680 LET N=A(19)
690 GOSUB 9500
700 REM END OF A LL THE REPEATED EQUATIONS
710 PRINT" INSTRUMENT SWITCH ING REGULATOR CURRENT (MAI="
720 PRINT 11+.82-A(201
730 PR INT"2/ 10 TRANSPONDER POWER OUT (MW} ="
740 PRINT A I21lt2/1.56
750 PRINT"435 MHZ BEACON POWER OUT (Mwl="
760 PRINT .1 - (A I22I t 21+35
770 PRINT "2304 MHZ BEACON POWER OUT (MW)""
780 PRINT .041-(AI23It21
790 PRINT"MIDRANGE TELEMETRY CALIBRATION (VO LTS) ="
800 PR INT .0 1- A(241
810 REM GOSUB EQUATIONS
820 GOTO 9700
9000 PRINT 1970-20-N
9 100 RETURN
9500 PR INT 95.8-1.48" N
9600 RETURN
9700 END

Fig. 1. Telemetry channels.

broadcasting their on board
Morse code telemetry, trans
mitting the sh ip's status to
anyone who happens to be
listen ing. So although this
arti cle describes the OSCAR
7 telemetry decoding, the
sa me technique can be
applied to OSCAR 6 (and
Future OSCARs) as well.
DSCAR 7's te lemetry during
Mode A (2m/1 Om ) is trans
nitted on 29.502 MHz. Thus,
anvone with a low band
-eceiver (which means most
lams and SWLs around) is
capable of at least listening to
.he satellite and co pying
.elemetrv .

The telemetry itself con
sists of a cycle (called a
fram e) of twenty-four
numbers divided into a pat
tern of six lines, and divided
again into four channels to
each line. Channels are
designated A, B, C, and D.
Thus, any specific number
could be referred to as "chan
nel 5C, " or whatever. Fig. 1
illust rates. Each number
represents a different func
tion or status of the ship.
Coming from OSCAR, the
telemetry might read like
th is : HI HI 114 127 143195
218 223 262 . . . Notice the
pattern of 1A, 1 B, 1C, 1 D,

Bells and Whistles

Once you have the bloody
thing running, it's kind of fun
to see for you rself how
OSCAR is doing up there.
And, of cou rse, you don't
have to stop where the pro
gram ends; there are a num
ber of possible modifi cations.
Subtracting o ut the fi rst
number of the channel by the
program is one thing, as I said
earlier. Or you co uld try to
just calculate one number out

67 ~

the output is to a TIY or
other hard copy device.

Another possible con
fusi ng feature is the request
to delete the first number of
each cha nnel (l ine 80). The
first d igi t in each channel ~

the line number (Le ., 123 ...
215 ... 367 ... etc.) - is for
reference only and is not
involved in any calculation!
So if you use the program as
is, you would type "23, 41,
77 "insteadof"123, 141,
177 " It's possible, of
course, to delete that first
number withi n the program,
but for the sake of simplicity
(and less hassle for the pro
grammer, not to mention
memory!), I chose to do it
this way. Fig. 3 shows a
sam ple run to illustrate the
program operation (I used a
"1" as th e input in each
case) .

Since some of the form u
las use the same math equa
tion, instead of just retypi ng
that same thing over and over
again wh ile putting in
the program, I just stuck in
the GOSUB statements for
li nes 9000 and 9500. Let the
computer do the work. This
is first demonst rated with the
"+X Quadrant Current" state
ment. There are two separate
f o rmulas used repeatedly.
The answers to all the equa
tions will be in the units
specified in the preceding
PRIN T statement. The usual
abbreviations apply: milliamp
::: mA, milliwatt ::: mW,
temperature in Celci us (later
in the program, just "Cel") ,
etc. If you st ill don't quite
un derstand the program
operation, see the flowchart
in Fig. 4 for help.

The Program

Although the program is
written in BASIC for a DEC
PDP/11-45 (the o nly system I
have access to - heck of a
tov!l), I tried to keep the
program straightfo rward
enough to adapt to any of the
other fo rms of BASIC float
ing around. It shou ldn't take
that much memory either.
See Fig. 2 for listing.

A little explanation of the
program seems to be in order.
First of all, the " Date of
Copy" and "Orbit #" inputs
(lines 30 and 40) are for the
operator's information and
convenience only. I included
them to keep the recept ion
and orbital data straight for
future reference, especially if

2A, 2 B, 2C, .,. The " HI HI"
at the beginning merely sepa
rates each full fra me of
numbers - the telemetry
t ransml ts contin uously.

6

6- 
6 - 
6 - 
6- -

5

5 - 
5- 
5- 
5--

4

4 - 
4- 
4 - 
4 - -

3

3- 
3- 
3- 
3- -

2 - 
2- 
2- 
2- -

21

1- 
1- 
1- 
1--

Cha nnel
A
B
C
D

LI NE #
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Fig. 3. Program sample run.

+X QUAD RA NT CUR R ENT IMA)m
1950

·X QUAD. CURRENT (MA) "
19 50

+Y a UAD. CU RR ENT (M A)
1950

. y aUAD. CUR RENT (M Al'"
1950

70 12 OUTPUT POWER (WATTSI'"
7.8408

SHIP TIM E (HOURS)"
.253

BATTERY CHARGE/DISC HARGE CURRENT (MAl '"
-1960
BATT. VOLTAGE (VOLTS) "

•••
ONE HALF BATT. VOLTAGE IVOLTS)=

.1
BATT. CHARGE REGULATOR #1 (VOLTSI -=

.15
BATT. TEMPERATURE ICELCIUS)=

94.32
BASE PLATE TEMP. rceu

94.32
P.A. TEMP. 2110 TRANSPONDER (CELl"
94.32

+X FACET TEMP. (CEL.I '"
94.32

+Z FACET TEMP. ICELI
94 .32

P.A. TEM P. 7012 TRANSPOND ER (CELl ..
94.32

P.A . EM ITTER CUR RENT 2/10 IMAI'"
11.67

TRANSPONDER MODULATOR TEM P. 70121CEU·
94.32

INSTRUMENT SWITCH ING R EGULATOR CU RR ENT (MA)
11.82

2/10 TRAN SPON D ER POWER OUT (MW)=
.641026

435 M HZ BEACON POWER OUT (M W)'"
35.1

2304 M HZ BE ACON POWER OUT IMWI"
.04 1

MI DRANGE TE L EMET RY CA LI BRA T IO N (VOLTSI 
.01

READY

RUN
OSCAR7 03 :14 PM " -F EB·77
OSCAR-7 TELEMETRY DECODING PROGRA M
T YPE DATE IGMT) OF COPY (DAY, MONTH, Y EARn 00,00,00
ORB IT #7 00000
T YPE ONE NUMBER PER '1', DELETING THE FIRST NUMBER
OF THE THREE NUMBER SET (I. E. USE 23, 43, 77, 80...
INST EA D O F 123, 143,177, l80,.. J
7 1 TEST
/1

""/1
/1
/1
/1

"/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
TOT AL SOLAR ARRAY CURRENT IMA)=

29.'

.,• • T
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I
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••01._0

I"T ~' ... , -*-• •... .... . .. 0........-_.
•._.

j .t ""· It '._,-
Oft_ "

J.
'.0' ..., ..."_. • _ ... OUT_. 01' ..... ' .....

• -r u

••

Fig. 4. Program flowchart.

of a who le frame. If you
really wanted to go all out,
you could try getti ng your
syste m to ta ke the telemetry
Morse code off the air (ad
justing for the Do ppler shift),
decode the information, and
print it out at the same tirnel!

Conclusi on
With a minimum of time

and effort, it wouldn't be
hard to " take OSCAR's
temperature" the easy way. If
you have a hard copy print
out, all the bener. You might
even try taking a long-term
survey of the satellite's per
formance by saving the infor
mation you collect for a time,
then graphing the data with
your new graphics system!
Don't forget AMSAT; I'm
sure they would be inter-

ested, too.
Now, after you have all

that set up, try checking into
OSCAR 9's telemetry. That 'll
have 128 channels when it is
launched. •

References

Kasser, "Oscar Peets," ' 9 11
Ham 's A lmanac , Number 2, 1977,
p . 2.

Kasser and King, "Osee- 7 and in
Ca pabilities," QS T, FebrtlarV,
1974, p . 56.

"Oscar NeW$," QST, Febrtlary,
1975, p . 63 .

Soifer, "Getting Started in Satel ·
lite Comrrwmcations," A MSAT
Newslener, Vol. VI , June. 1974
Irevised ed., Dec., ' 74).

Tater, " How You Can Take
OSCAR'$ Temperature," 13, July,
1975, p . 57.



NEW
DIGITAL CLOCK

with
10 MINUTE

TIMER
6 digits - 12/24 hour

Here's t he kit everyone has been asking fori
Never fail to identify your station again. And

it's easy t o use, just tap timer button t o start. 9 minutes late r the display wi ll flash on a nd
off to alert you . Reset it by simply touching the timer button or it will rese t itself
a ut om at ica lly after two minutes! Other fea tures are : jumbo .4" LED read o ut s , d urable
extende d aluminum case availa ble in 5 colors, plug transformer, Polaroid lens filter, time set
buttons, f inest qu ality PC boards and super instructions. You get a ll parts _ no extras are
needed, unlike some of t he kludges our competi tors offer! Colors ava ilable : go ld, blac k,
silve r , b ronze. blue (specify). Size : 4 .2 5" x 1.5" x 1 .5" ,
Clock K it wi th 10 min. t imer, DC-l0 $25.95
Regular 12 /24 hr clock kit ... ..... ... .. .... ...•.... . . . . . . ..... ..... ..... 22.95
Alarm clock, 1 2 h r o n ly, DCoS 24.95
Kits are also avai lable fu lly assembled and tested , just add $10 to kit price.

FM Wireless
Mike Kit

$2.95

T ra nsmit up to
300' t o any FM
broadcast rad io .

Sensitive m ike input requires crystal
ceramic Or dynam ic m ike. Runs o n 3 to
9 v .

TONE OECOOER KIT
A complete tone decoder o n a singl e PC
Board. Features: 40 0-5000 H.l: adj ustable
frequency range , voltage regulation, 567 IC.
Useful for touch-tone decoding, tone burst
detection, FSK dernod, s ignaling, and many
other uses. Use 7 for 12 button touchtone
decoding. R uns on 5 to 12 volts.
Complete Kit , TD-l $4.95

LED BLiNKY KIT

SUPER·SNOOPAMPLIFIER

A groat attent io n getter which alter
nat el y flas hes 2 Jumbo LEOs. Use fo r
name badges, buttons, o r wa rning type
p anel lights. Ru ns o n 3 t o 9 volts.
Complete Kit $2 .95

I
I

,
• •

I

I I • I

• I ,
•

Has every feature one could ever ask for. Kit
inc ludes everything except case, build it into wall,
station or even carl FEATURES:

• High accu racy (1 minute/month}
• 8 ig.4" LEO display
. Specia l c ircuit suppress all voltage

sp ikes and transients
• Same case as illustrated above • 6 Digits, .5" Hig h LEO • 12/24 Hour Format
• Display b lanks with igni tio n off • Calendar ShOW5 mo./day • S nooze button
• Reverse polarity protected • T rue 24 Hour Alarm • 7001 chip does all! I

C
"

K·, DC 7 $2595 · Battery bac k up with b ui lt in on chip ti me baseom p e e t , - .•• . .• .

Assembled and calibrated ~3~5~.;9;5"",.C;;o~m~Plllte Kit, less C8$e, OC -9 $34.95

CAR CLOCK 12/24 HR
6 DIGIT $25.95

Assembled and tested. Ext end t he range of
your co unt e r to 600 MHz. Works with all
cou nt e rs. Available in kit form for $44.95.
Specify + 10 o r + 100 with order.

600 MHz
PRESCALER
$59.95

• •,. 30 2M"er
WATT Power Amp

The famous RE cl ass C power amp now
avai lable mail order! Fou r ..... t15 in fo r 30
Watts out, 2 in for 1 5 ou t , 1 in for 8 ou t.
Incredibl e vlllue, comp lete with all perts,
instruc t ions and deta ils on T· R relay. Fu lly
st ablll. outpUt short p roof. inf ini te VSWR
protected ' Case not InclUded.
Complete Kit $22.95

MUSIC LIGHTS KIT
See music come alive! 3 different lights
flic ker with music or voice. One light for
10W5, one for the m id' range and o ne for t he
h ighs. Each channel individually adjustable,
and drives up to 300 watts. Great for
parties, band music, nite cl ubs and more.
Com p lete Kit , ML ·' $7 .95

VIDEO TERMINAL KIT

8080A $18.95
Foe, o ry Pr, ,,,,, - inc lude. FREE ",c~.lI

SIREN KIT
Produces upward and downward wail char
acteristic of police siren. 5 Watts audio
out p ut, runs on 3-9 vo lts, uses 8-45 o hm
speaker.

Complete Kit , SM·J $2 .95

COOE OSCILLATOR KIT

POWER SUPPLY KIT
Complete tr iple regula ted p ower supply
provides variable ±1 5 volts at 200 m A and
+5 volts at 1 Amp. 50 mV load regula t io n
good filtering and small size. Kit less trans
formers. Requ ires 6-8 V at 1 Amp and 18 to
30 VCT .
Complete Kit , PS-3LT $6.95

Powerful 1 watt aud io oscillator of approx.
1 kH.l: , good for many uses. Great for
warning alarm , batte ry checker, voltage indi
cator and code oscillator.
Com p le te Kit, CPO-1 $2.50

DECADE COUNTER
PARTS KIT

INCLU DES • 7490A decade c ou nte r
. 7475 latch

$3.50 ·7447 LEdD d river
• LED rea ou t
• Cu rrent limit resist ors

Complete wit h instruc tion a nd details on
ho w to bu ild an easy, low cost tree.
counter . RS

101$1.00
101$1.00

3/S1.00
3/$ 1.00
3/$2.00
31$2.00

."

SOCKET KIT
AlOOf""''''' of 12
molt u .1Id IC
.ochto . Good to
h• •• • , ou"d .he
. hop. S l .95

... 59.95

60 Hz XTAl TIME BASE
. Run. on 5·1 5 VOC
• low CUff.n. 12.5 m ol
• 0 po'.Ia cloc ~. in

car. boal. pia.....
. 1 m inu •• /monlh accurocy

Ki• . TO·7 . .. 55.50
A.sem bled & C. li b ra t.d

SEND FOR DETAILS
$149.95

NPN 2N3904 type
PNP 21\13906 , yp.
I\IPN Po_, Tab 40W
PNP Po_r Tab 40W
FE T MPF'102 ty~

UJT 1"12646 type
2N3055 I\IPI\I POW<Ir

TRANSISTORS

l N9 14A .ypo 501$1.00

FERRITE BEADS
w;Ih in to .nd "'''''.
151$1.00
6 hoi. 8 0lu n 8. .....
5/$1.00

0 . 01. "
W, i, a for our
.,tl o l. ", I. p',ee
l iot. H, M' O

309K .99
309H '-J .99
340K·12 ~'f;'" 1.25
7805 c .99
7812 t: .99
7815 ~ .99
781 8 .99

REGULATOR

SOCKETS
14 P IN 5/$1.00
16 PIN 5/S1.00
24PIN 2/$1.00
40 PIN 3/52 .00

PC 8 0ard
52.9 5
T ranof <>rmtlr
$1 .49

21L02·1 $1.95 F. " 450 n' Low Pow.'

100V.1A . .. . •.. . 10/$1 .00

$9.95
Doe. no.
inclu de ooo,d
0 ' .,on. tormer

LINEAR

555 .50
556 .75
567 1.75
1458 .50

LED DR IVER
75491 .50
75492 .50

741 OP-AMP SPEC IAL
FIO<. ory pri.... mi"i dip wi. h bot h

x . , ox .nd 141 port numbo..

10 for $2.00

.as

."ze
as
eo
."
''''

DIODES, l KV.1 .5A 51$ 1.00

TIL

74500
745112
,~,

7473
7475
7490A
741 43

OC -4 Faa,u"'''
_ 6 digit .4 '" LED
_ 12 0, 24 f<>r ma t

CHEAP CLOCK KIT

LED DISPLAYS

~

COMING SOON:

SEE Y OU IN ATLANTA - HAMFESTIVAL JUNE 18& 19



Louis I. Hulton K7YZZ
12235 S.E. 62nd St.
Bellevue WA 98006

Completed RTTY-Computer interface unit.

- - Digital Group cassette

Takeover!

•conversionto TU

Computerized RTTY

A previous article I de
scribed how to connect

a microco mputer to the ST-6
RTTY TV and how to pro
gram the computer for RTTY
operation. Since all those
interested in computer gen
erated TIY may not have an
ST-6 TV, I looked into the
possibility of using The Digl
tal Group Cassette Interface
PC card! as a RTTY TV. This
article presents the results of
those efforts.

The Digital Group Cassette
Interface PC card is designed
for recording data as well as
receiving data previously
recorded in a microcomputer
system. AFSK is used, with
the MARK being 2125 Hz
and the SPACE being 2975
Hz. Several circuit modifica
tions were made to the PC
board to change it into a low
cost RTTY TV. These include
shifting the SPACE frequency
to 2295 Hz for narrow shift
operation and adding two
LED tuning indicator circuits
to aid tuning in the RTTY
signal.

The units as now con
figured will detect narrow
shift RTTY signals, generate
narrow shift AFSK signals,
provide keyed input for CW
10, and wi ll directly interface
with the input/ou tp ut ports
of The Digital Group 8080
microcomputer.

A very detai led circui t
description of the cassette
interface board is given in the
kit assembly instructions and
will not be repeated in th is
article.

Ci rcuit Board Modifi cations

In order to find space to
install the LED drivers, a
portion of one of the voltage
bus lines was cut and re
routed by adding two
jumpers. The cut segment of
the line was removed, and
holes were drilled in the
board to mount the LED
driver transistor sockets and
resistors as shown in the PC
board sketch. External con
nections from the LED indi
cators were made to PC board

.~ 70

pins 16 and 17 . The selected
resistors and capacitors
required to retune the filters
and YCO to the narrow shift
frequencies are also noted on
the PC board sketch. No
other modifications were
required to put the PC board
into o peration.

Const ruction

The PC board and power

supply arc mounted in a
cabinet 8" wide by 5·3/4"
deep by 2" high, a Ten Tee
model JW·8 . The power trans
former selected did not
originally have a center tap.
The transformer laminations
were disassembled and the
primary windings were
removed and stored tempo
rarily on an empty wire
spool. The secondary dc rests-

lance was measured and suf
ficient turns were unwound
until the center tap point (~

the dc resistance of the
secondary winding) was
reached. The center tap was
brought out and the wire
rewound on the form. The
primary was then rewound on
the transformer form, and the
part was reassembled with the
coil form inverted 180 de-
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Add $ 1.50 per W,I lu m e for postage and handling.
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1712-T FARMINGTON COURT
CROFTON MD 21114

Phone Orders call (800) 638·9 194
Information and Maryland Residents Call (301)-721·1148

SCIENTIFIC RESEARCH
[II
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Personal c hecks - allow 4 weeks lor shi p ping. Pric ing subject to change without
no t ic e . If air mai l shipping is d e si r ed add $3 per volume to p rice, Continental U.S.

only. Foreign orders add $8 f o r each vol ume.
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Available NOW! ! ! at most computer stores

The " HOW-TO-DO IT" Books for the " DO-I T" Person

Written in compatible BASIC immediately executable in
ANY computer with at least 4K. NO other peripherals
needed.

See Our List Of Dealers

-

This l ibra r y is t h e most comprehensive work of
its kind to date. There are other softwara books
on the market b u t they are dedicated to
c o m p u t e r games. The intention o f th is work is
to a llow me average individual the capabi lity to
easily p erform usefu l and productive tasks with
a computer. All of the programs contained
within this Li b ra r y have been thoroughly tested
and executed on several systems. Included with
each p rogram is 11 description of the program. a
list of p o t e nt ia l users, instructions for execu
tion a n d possible limitations that may arise
when running it on various systems. Listed in
the lim itation section is the amount of memory
that is r e q u ir ed to store and execute the
p rogram .

Each program 's source code is listed in full
deta il. These source code listings a re nOt re
duced in size but are shown f ull size for
inc r ea se d readability. Almost every program is
self in str u ct in g a n d prompts the user with all
required r u n n in g data. Immed iately f ollo w in g
the sOurCe code listing for most of the programs
is a sample executed run of the p rogram.

The enti re Li b r ar y is 11 0 0 pages lo ng . chocked
full of program source code, instructions. con
vers ions, memory requirements, examples and
much more. AL L are written in compatible
BASIC executable in 4K MITS. SPHERE . IMS.

SWTPC. PDP. etc. BAS IC compilers available
fo r 8080 a nd 6800 under $ 10 e lsewhere.

VOLUME I .• $24.95
BOOKKEEPING
GAMES
PICTURES

VOLUME It • . $24.95
MATH & ENG INEERING
PLOTIING& STAT
BASIC STATEMENT DEF

VOLUME III •• $39.95
ADVANCED BUSINESS
BILLING
INVENTORY
PAYROLL

VO LUME IV . . $9.95
GEN ERAL PURPOSE

VOLUME V .. $9.95
EXP ERIMENTER

This LIBRARY is a complete do it yourself kit . Knowledge of programming not required. EASY t o read and USE .
Almost FREE Less Than $1 I Program Complete
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470k 2.7k

4 70 k 2. 7k

47k 2.7k

30k 2.7k
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Low Filter High Filter Lo w Pass F ilter
R21 R2' R25- R22 R23 R2 6 - e 13 e 12 e14

2125·2975 Hz 6 .8k 68k 938 4 .7k '" 697 .0056 uF .01 .015
1100 Baud

1200·2400 Hz 6.8k 68k 4173 4 .7 k 47k 11 6 2 .0056 uF .01 .015
300 Baud (S imple)

1200·2400 Hz 12k 120k 1668 5 .6 k 56k 906 .0 15 uF .033 .047
300 Baud ICorraet)

2 125·2295 Hz 6 .8k "k 938 4 .7k 47k 130 1 .0056 uF .01 .0 15
100 Baud ISi mple)

- 2125·2295 Hz 36k 360 k 156 2" 270 k 179 .056 uF .15 .1
100 Baud ICorrecll

• means t hat the value so indica ted is t he typical cal culated value. The preci se va lue is dependent on component t olerance.

Fig. 1. System block diagram.
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grees to put the terminal lugs
as far away from the mount
ing feet as possible .

A power ON pilot light
indicator was made by moni
toring the rectified secondary
voltage with an LEO pro
tected by a current limiting
resistor. The output of the
veo is a triangu larly shaped
wave, and is not suitable fOI
modulating an SSB HF trans
mitter. An output trans
former was installed in the
uni t and a .1 capacitor was
connected across the secon d-

~ 72

ary of this transformer to
modify the wave shape into a
sine wave. A gain control was
added to aid in adjusting the
output to a level suitable for
the microphone input of the
SSB transmitter. When the
unit was first constructed, the
output transformer was
mounted near the power
transformer. This caused hum
to appear in the output of the
AfSK signal, so it was moved
up to the front of the unit
and out of the strong ac field
of that transformer. This

y
VIDEO
O<SI'L.Y., .,

1l(C( IVElt TII"," s .., n EII

YHE lllGlTAL ....OUP
ltTn Kl&O OfICROCOOOP\JYEII C&SSET TE
,~ &FS~ s ysn Of RECQlIlO(R

IInVlco-JTElt 00'
1000 ER, &(;[ .....1 -, • .n_R'O

" ".
THI: C0811&L "'DuO'
STAOIOAL~ eaSSETTE C . 10
~~~ ..'

Fig. 2. Schematic diagram of modified Digital Group cassette
interface circuit.
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e Ove, 700 hour avobattery life wilh '$v_ Ev_ 275 or ecu.v.
(not includedl-no wo,ry about se parate supplies,
adapters. 0' hum,

e Beautitul. incrediblv rugged die-cast alum, cabinet
e SOphis ticatod nner nerwcu 10' harmo nic suppreasum
e Negat,ve feedback for minimum crstoruon and freedom

trom overtcad.
e~ug-i n ICs lor easy ser viceability

'elommator.,'\
'"

lilt ,

Rl WfllCI,oniellne,
H. wkinl Avlnul -8 ol 221 . bkt Grow l. New York 11 155

00,

The DOMINATOA i, fo, me'l'Ie.se rush byprepa'd & insu,od ai, mail_ un iHslat •

$69.95 e. cn. A t01a101 S is enClOSed . I unae"land lnal I wil l P.Y my I
Postman a ,mall add'l cha,oe fo, d"l~ wh.n h. deii"" my DOMIN"'1~ I

.~~~~~~~~~~~~:

I'..

e AC ta ilo,ed networks leatu, ing piug·in ICs
e Highest qualitv "Mil" spec components
e Rugged glass epoxy ci,cuitboa,d
e U,S, made ICs 10' easy availab ililV
• Optimized lreQ uencv response
• Ins tal ls eas il v in mi ke lead
• Bioad 'ange impedance match
• Totally se tl·containe</ - pe, tecl mobue 0' IIxed

Final ly. whether your inte rest is FM. AM, 0' SSB , there is a speech p,ocesso, that deli vers high qu.llIy
audio while still p'ovid'ng up to 10 db mcreeae 111 tal k power, that will make you prOUd 01 yo ur lignal

SUPERIOR AUDIO QUALITY MAKES THE BIG DIFFERENCE

·Theexciting 'Dominator'
speech processor...$69~~=

O,der now while mtilly-lnlnGIle\OfY 10 yo~ prlci 11. 1111In 1IIIet ind rte:INIII no
' ddillonil cott l pllr oI lhrll~onduclor PTI plugs. I mikl llad. Ind. Ilclary Ini lallid
connlCtor block with IIvl uncQ!llmllltd Ilrmln.ll,

WITH DOMI N...TOII
SWITCHED IN

These specs sound e.e,Mg
tlo<au,e the Domlnalo, is a
lama'tie ~rto,me, A
olanee at the "sCope phol<>s
shows howvou, sionai can
llestronge' w,thIf>>,t.O<let!
llUnc!lIO work th'ougn tile
p,ie·ups and sl,lI get
commenlS like "G,eat
mOOul.l ion Qu."tv, OM'"

TlIo Dom,"ator iscustom man ulaC1u,elllr; BeechamEle<: "on"" of ~",, 1. E"" land10Ihehigh..t
quality sland..ds of lodan slat.-ot-tn"'ff corcu,t,y. It 'I co.erod by. o"'·~ .a' l,m'lod
...a"anly, W'f~ vou, onl~ COSI be,ng ilOSI.go, in lhee.enl~ou neellfO ,efu,n 'flO IIIe faclo,~ lor
_ " CO, The Oom,n' IO' 'S ••••I.~e ~~ m.,l or~" onl~ II tnis iow, mone~·sa.,ng . p,e·Slo" SIll. I,
..-",e , ~ou, vn'l ... ,11 be sn'Plletl ",ep••d d"ectl~ I,om the iaclo,~ tn England. There ,s . sma ll L "ow Yn ",1"'1Ito . .... IlIII....f11ft l.ClI a- SI. I. hln Tn,
dUI~, laooull '1roj. wh,ch 's collectod by you, ""Slman when h. dehe" ~ou, Dom,nalo, _

impafled e« luo;... ', 0' RlWE~'"",leo ' nc" Howk,no A.en",, · ao. 2~1, le.eOfo.e, New Yo,' 11755 P..,ne 1516) 7...·1595
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Inside view of interface unit showing modified Digital Group cossette interface board on the
right and power supply on the left.

~ 74

Fig. 3. Modified component layout for Digital Group stand
alone cossette interface.
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key 8 is depressed . This calls
up the computer in the TTY
ke yboard mode. The trans
mitter is keyed, and as the
keyboard is used, the AFSK
signal will be modulating the
transmitter in 60 speed,
Baudo t RTTY_

If the computer is loaded
with The Digital Group Ti ny
BASIC Baudo t.! the RTTY
system is capa ble of receiving
and send ing data in th e Tiny
BASIC format . Listings of
games and programs may be
sent wh en the com puter is
programmed fo r Ti ny BASIC
Baudot. Received list ings in
this format are printed on the
TV screen, and if an interface
box as descri bed in reference
5 is used in conjunction with
th is unit, a hard copy can be
printed ou t on the TTY
m a ch in e . These various
modes have been very suc
cessfully used here at K7YZZ
in receiving and sending both
RTTY and computer data on
HF to WA7RZW and others.

Conclusions

From on-the-air operation
o n RTTY and computer data
in fo rmation interchange, it
has been noted t ha t as long as
you arc receivi ng a strong
signal, th ere is no pro blem,
but when the signa l fades, the
TU is subject to interference
suc h as CWo The addition of a
bandpass fi lter such as t hat
used in the ST-6 o r the
OT-600 would help in that
situation. Of course, on data
t ra n s m is sion you cannot
afford an error, so the signal
must be very strong with no
fades. Under those condi
tions, a bandpass filter is not
really required. -

•

tenths of a Hertz. A digital
counter" was used to monito r
the ad justments of the VCO.

Operation

With the RTTY/Computer
interface unit connected
between the amate ur station
receiver and transmitter and
com pute r as shown on the
block d iagram, the HAM-1
tape is loaded into the com
puter. A RTTY signal (60
speed, narrow shift) is tuned
in on the receiver while the
two LED indicators on the
interface unit are watched. As
the receiver is tuned across
the RTTY frequency, first
one LED will flash , and then
both. Then the o t her will
flash on and off. The opti
mum point is when both are
fli c kerlng, indicating that
both the MARK and SPACE
signals are be ing received
properly . A 7-1-1 is keyed on
th e compute r keyboard to
tell the compute r to set t he
speed at 60 wpm, receive
mode, in upper case letters.
The re su lting decoded Baudo t
signals should begin a ppeari ng
on the vi deo monitor begin
ning in the uppe r left- hand
co rn er of the sc ree n.

T o transmit t he TIY
signal, the RESET key is
depressed, and when the
computer monitor program
appears an instant later, the

•
•
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••• •
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bus as shown in the power
supply diagram. The ali gn
ment instructions provided
by The Digital Group da ta
shee ts were followed , exce pt
that the audio frequencies
used were 2125 and 2295 Hz.
The unit tuned up without
any complications as per the
instruction data. Incidentally,
I used an audio frequency
synthesizer" as a standard
signal source. This unit gen
era tes the RTTY audio tones
accurate to within several

-

cleared up that problem.

Adjustment

The power supply was
wire d up first, and before the
circuit board was plugged
in to the connector (furn ished
in the kit), a check of the
output vo ltages for proper
vol tage and no ripple was
made. Some ripple was noted
on the -12 volt line after the
PC board was inserted. This
was eliminated by adding the
capacito r across the -12 volt
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Let BASIC Control

Printing begins at t he
seventh character pair and
continues to the end of the
string. In addition, the array
posi tions not used by the
original string can be used for
o ther strings or numeric
values. Example:

- with Extended Tiny BASIC language

: LET At151 _ \920
: LET M1l61 _ ""HRS"
: PB A1151-20;A$1161

1900 HRS

TBX and TBX·A permit
the use of two-dimensional
a rrays. In the case of stri ngs ,
t he second array argume nt
ca n be used to create separa te
data blocks wit h the same
varia ble name. The program
shown in Fig. 2 illustrates this
technique applied to the crea
tion of logging entries.

The index variable I, used
as the second array argument,
creates up to ten different log
entries. The first argument is
used to set up data items for
each lo g entry. The data
items, or fie lds , as they are
called, are reserved as shown
in Fig. 3.

Fig. 4 further illust rates
t he t wo-dimensional storage
technique.

When t he strings are stored
as array clements, they ca n be
further manip ulated under
program control. In the sta
tion log example of Fig. 4,
you might want to reorder
the file by call area . TBX-A
has a string function
LEFT(string,n) that creates a
temporary string consist ing of
the leftmost n characters of
the given string. By using the
LEFT function, the program
in Fig. 5 rearranges the log

?~ ?7425KH z
?~ ?7430KH z

?W2XYZ
?W5UUV

• • • •

10 DIM A110,10)
15FORI =ltol0
20 IN A$11,1l ,A15,Il ,A$16,1l
30 NXT I
40. . .

The array argument can be
changed to alter the begin
ning of t he string. Suppose
you only wanted to output
the callsign . The PR com
mand above could be modi
fied with the following result:

IOirect command modo!
: rB A$(Jl fB
co cc co OE W5CUO

nin g at posmon 1. Fig. 1
shows t he ar rangemen t of
characters with in t he array. A
PR (PRINT) comma nd could
t hen be used to out put t he
stored messa ge to the printer
(unde rline indicates operator
input). Example :

After executing the pro
gra m, t he message "CO CO
CQ DE W5CUD " would be
stored in t he A array begin-

and contest opera tion all
require some for m of stri ng
storage and manipula t ion. In
it s o rigina l form, TBX only
permitted integer varia bl es.
TBX·A recogni zes both
int eger and st ring vari ables.
As with most other BASICs,
stri ng va riables are distln
guishcd fr om numeric vari
ables by affixi ng a doll ar sign
to t he name. Fo r example: A
- numeric variable name ; A$
- string variable name. Fur-
ther, TB X·A requires that
stri ngs be stored in dimen
sioned arrays with two char
actcrs per array position .
Consider th e following
exam ple:

1001MAI201
20 LET MI II -"CO co co OE W!>CUO"
JOENO

.1, 151 .I, I ~ I

Your Next Contest!

-

Stri ng Handling Capa bility

One of the first addit io ns
to TBX was st ring capab ility.
Message handling, loggi ng,

Dick Whipple
305 Clemson Dr.
Tyler T X 75703

I n the Novem ber , 1976,
issu e of 73 Magazine, we

described a simple BASIC
opera ting syste m for use with
Baudot tel etypes. Althou gh
T aX (Tiny BASIC Extended)
was sat isfactory for beginning
program mers , it lacked
several features th at coul d be
useful for amateur radio
ap plica tions. Since the
November article, we have
modified and expanded TBX
to include some of these
features. The present article
describes this new version of
TBX which we call TBX-A
(Tiny BASIC Extended
Amateur Versi on).

Fig. I. A diagram showing the storage of a messaqe as a string
in array A.

~ 76

Fig. 2. Two-dtmensionat array example.



A( 5 , '1 A(6,11 AlIO, l1

"'-----,=--=-=--1 ~~' MEll v (FREQUENCYI VI
A(5,21 Al6,2 ) A(IO,2 1

~---'=--=-=--I ~' MEll v IF REQUENCY) vI

# Item Array Positions A(l,OI
v

1 Callsign 1 to 4 (Max. 8 char.) LOG ENTRY 'fO,1 I (CA LL SIGN l

2 Time IGMT) 5 (1 integer value) A(I,ZI
v

3 Frequency Sto 10IMax.l0char.) LOG ENTRY NO.2 I (CALL 5 IG""

Al lO,tol

" I
AI5 ,10) A 16,10)

v v
1(T' ME) 1 (F REQUENCYI

AIO, 'O I
V

LQG ENTRY NQ.IO 1 IC ALL StGN )

Fig. 3. Data items placement within array.

Fig. 5. Program for rearranging the log file by call area and p rin ting the results.

10 DIM AI10.10), TOO)

100 LETC =O
110 FORI=2to10
120 IF LEFT(A$ll,I -1),2) < LEFTIA$ll,I) ,2)GOTO 230
130 LETC=l
140 LETT$(1) = A $11,1)
150 LET A$11,1) =A$(l,I -1)
160 LET A$ll ,I -1) = T$(1)
170 LET TIS) = A15,1)
180 LET A(5,1) = A(5.1·1)
190 LET A(5,1-1) = TIS)
200 LET T$(S) = A$16,1)
210 LET A$IS,I) = A$16,1 ·1)
220 LET A$16,1-1) =T$(S)
230 NXT I
240 IF C = 1 GOTO 100
250 FOR I = 1 to 10
260 PR A$ll,I);AI5,I);A$IS.1)
270 NXT I
280 END

Fig, 4. This diagram shows ho w two-dimensional arrays can be
used to store station log entries. A 10 by 10 array is used to
store 10 blocks each, consisting of callsign, time, and
frequency values.

speed determined by t he
single argument of t he XMD
command. To exit the XMD
mode (bringi ng the local key
board back to the TBX-A
com mand level ), one enters
t wo FGS in succession. Note
that the t ransmitted speed is
not limited to the local ma
chi ne. It can be made faster
or slower by simply changing
the speed consta nt.

The seco nd di rect t rans
mitting command allows the
local keyboard to ge nerate a
Morse code signal. In o ur
origi nal version of TBX-A, a
keystro ke would immediately
cause th e corresponding
Morse code for that character
to be sent. We fou nd this to
h a ve severa l undesirable
effects. The code generated
was not suff iciently regular in

and the second is a speed
constant. The pro gram above
migh t be used at the begin
nin g and end of RTIY trans
mission.

Corres pon ding to the
transmitting co mmands out
lined above are two com
mands that permit you to use
the local keyboard as t he
sou rce of data instead of
sto red st rings. Let 's again
take the two commands
separately. To enter the
RTfY mod e, you use the
following command:

:XMD!100 1 @

At th is poin t, the local
keyboard will act as the data
source for the RTfY trans
mission. Each keystroke will
result in that Baudot char
acter being transmitted at a

40 XMT(A$(I I, t OOl
50 NX T I
6OENO

After entering th e RUN
mode, the message would be
transmitted three times, o ne
afte r the other. •

To transmit a st ring via
Morse code involves the use
of the SM com mand, It is
very si milar to the XMT
except that the characters of
the string are output in Morse
code to a single bit (on-off)
out put port. The appro
priately interfaced port in
turn keys the transmitter.
Th us, it is possible to auto
matically send a coded mes
sage. The exampl e program
bel ow illustrates the use of
the SM command:
10 DIM A$(201
20 LET A$(l) '" "WA5NBQ DE W5CUD"
JOFORI-Ito2
40 SM(A$11)l541
50 NXT I
6OSM(" K ",54)
70 END

As with XMT, the first
argument of the SM com
mand is the st ring to be sent,

fi le by call area and prints out
the result.

Note that the LEFT func
tion is used to extract the
left most two characters of
the callsign, which is the ca ll
area. Fig. 6 is a sa mple run of
this program showing the
data f iles before and after
reordering.

Ways to Output Strings
On ce stored, character

strings can then be output to
various devices as needed.
Output to the local prin ter is
accomplished by the PR
statement as in the examp le
program of Fig. 6. TBX-A has
t wo other output modes of
special interest in amate ur
applications:

1. As a RTTY signal
to the t ransmitter; and
2. As a Morse code sig
nal to th e t ransmitter.
Let 's consider the RTfY

case first. Suppose you have a
message such as "CQ CQ CQ
DE W5CUD" stored in array
A$(1). You are ready to
transmit the message over the
air as a RTfY signal. On the
keyboard, you would ty pe
t he following comman d:

,XMTlA$111.100l6t

The XMT command in
TBX-A has two arguments.
The fi rst is the stri ng variable
to be transmitted, while the
seco nd is a number indicating
the rate at which t ransmission
is to take pl ace. Thus you are
able to send pre-stored text at
any desired speed - even
faster than your local tele
type. The XMT command can
appear as part of a program as
well as a direct command.
For instance, th e message
above could be sent several
t imes in success ion if the
XMT command appea red in a
FO R-NXT loop. Conside r the
short program below:
10 OIM A(2Ol
20 LET A$(l) '" "CO co CO DE W 5 C U O "

JOFOR I -lto3



BEFORE
W2XYZ 1620 7425 kHz
W5UUV 163' 7430 k Hz
W1AAC 1810 7420 k Hz
Wl0RX 1912 7420 kHz

A FTER
W1AAC 1810 7420 k Hz
Wl0RX 19 12 7420 k Hz
W2XYZ 1620 7425 k Hz
W5UUV 1635 7430 k Hz

ecce
TR0U<5 " 'TTI' R -1'tII()(;"'."

Fig. 6. The tl«> listings show a group of stat ion log entries as
first entered and then as reatranqed by call area with the
sort ing program given in the text.

Fig. 7. This diagram indicates the flow of data from the
keyboard to the transmitter during direct Morse code opera
tion. The FIFO stock is constantly expanding and shrinking to
compensate for different keyboard and code generation
speeds .inter-character spacing which

resulted in copyi ng diffi·
cultics. In addition, it caused
the operator to type at the
code spee d (or less), which
created a certain awkward
nes s, especiall y for people
wi th regular ty ping rh ythms.
We then decided that the
typing and Morse code gen
erat ion should be handled
inde pendent ly by the soft
ware so that the t yp ist could
work at his own speed while
the Morse code was being
sent with sta ndard character
and word spacing. What was
needed was a F IFO stack
(Fi rst In First Out) . To illus
trate the technique, see Fig.
7. As the keyboard is st ruck,
the Baudot character is
placed on the bottom of the
stac k (act ually a group of 72
consecutive memory loca
t ions). Each ne w keys t roke
"pushes" that Baudot char
acter onto the stack from the
bottom. The Morse code gen
erat ion progra m "pops" or
takes the characters from the
top of the stack and sends the
appropriate code to the trans
mitter. Here is the reall y
important point : the pushing
and popping operations are

completely indepen dent and
take place at rates determ ined
by the ty pist and speed con
stant of the SMD command,
respect ive ly. Thus the code
produced has an evenness and
readability far improved over
our original met hod. T wo
additional po ints:

1. When t he stack is ex
hau sted (ke yboard
entry stopped), Morse
code transmission also
sto ps; and
2. The buffering action
of the stack will only
permit the typist to get
72 characters ahead of
the Morse generator.
The latter has not been a

problem for us, but an over
enthusiast ic typist could fil l
the stack. By the way, exiting
the SMD mode is accom
plished by simply typing a
BLANK.

Special Receiving Capability

TBX-A has a couple of
receiving modes for RTIY.
The first is the Re V mode
which is entered using the
follo wing command:

:RCV!A$!t1.1 001 0
The string variable, A$ ,

will receive and store the
incoming RTTY message for
later printout. The seco nd
argument is once again a
speed constant. This mode is
useful for receiving RTTY at
speeds above that of the local
t eleprinter. We have not
found this to be a very satis
factory approach, since the
pri nto ut is necessaril y
delayed. Although not yet
implemented, we have given
some though t to sett ing up a
FIFO stack as mentioned
earlier so that receiving at one
s peed and sim ultaneously
printing at a slower speed
would be possible.

Another RTTY receiving
mode uses the RCD com
man d. It has the following
form:

:ACDl100l tR

The receiving speed is
determ ined by the single
argument. In this mode the
printer is actively copyi ng the
incoming signal, which may
be at any speed less tha n or
equal to the speed of the
local printer. For instance, if
the local machi ne is a Model

28 operating at 100 wpm,
RCD will permit direct copy
of 60 or 75 wpm signa ls by
using t he appro priate speed
constant. Exit from th is
mode is made by typing a
BLANK on the lo cal key
boa rd

To date, we have not
added any Morse receiving
software to TBX·A. We have
fel t that such capability
would be o f limited useful
ness except when receiving
machine-generated code.

That about completes our
description of T BX-A. Imple
m ent in g i t o n your
8080-based system wil l not
be as si mple as so me of o ur
other programs like BM jE
and TBX. For this reason , we
are not making a specific
offer for a data package as we
did previously. We would
prefer that those readers who
are interested write us at this
address: TBX·A Infor matio n,
Rt 4, Box 52-A, Tyler T X
75703. We will then make an
effort to assist by providing
the necessary info rmation at
a nominal charge (to cover
reproduction costs, etc.) . -

Reprinted from Squelch Tale. Bulltttin
of thtt Chicago FM Club. Chif;ago /L,
and Repeater Newsletter, Bulletin of
rhtt Lab Erie ARC, uk#wood OH.

phonetics are the same lIS you rs 
Alpha, Bravo. Charl ie , etc.

Remember - plan ahead - and be
prepared to prove ownership of your
equipment when passing through
customs. The best way to do th is is by
registering it before leaving th is
country with the Customs office. l ast
but no t least : Expect to encounter
more than normal interference from
other transmissions when operating
over there - interfering signals are
plentiful by unlicensed stations.

Warren Geary K9KMX/G5BPL
Hinsdale IL

on you; if you are too low in tre
Quency. you will get an " L" ; if too
high. an "H". It also seods a " K" a1

the end of each transmis:sion . Time
outs are very frequent.

You will hear some rather strange
sounding signals because much of the
eq uipment is home-built - current
sta te-of-the-a rt gear already manufac
tured such as we obtain so readily
here is extremely eKpensive by our
sta ndards.

l anguage barrier? The UK ham will
have no difficultv understanding vou
because he's largelv exposed to
rebroadcasts of American TV shows.
But you might have a few problems
understanding his English - especiallv
since he must rush 10 get in under the
55 second timer l HoweYer. his

peater is on Channel A7 - 145.175 in,
145.775 out - and it is just franticall y
busy about 2\ hou rs daily. Since the
t imer is just 55 seconds. it leads to
fast exchanges - and since most users
ID themselves and the other guV with
each and tNery exchange, there isn' t
time for much else to be saidl It is
tone burst access: if you don't have
tone burst . vou can get in for 10
seconds. 01'1. yes - if your deviation is
too low. the repeater will " time out"

: \J
visiting views from around the globe

from page 24

You can buy crystals before you
go, Of, for some of t he more popular
hand·helds. vcu can get them in Lon
don and have them netted at about
the same cost as vcu cev here . If vee
will be mcsuv in London. vou won't
need many crystals - no twO reo
peaters are perm itted within a fifty
mile radiusl Just get one repeater pair
..,d one simpleK. The London re
e,..
.£!1 78



The 1977 Atlanta HamFestival
and

Georgia State ARRL Convention
June 18-19, 1977

Downtown Atlanta Marriott Hotel. Courtland and Cain Streets. Atlanta, GA. 30303

• GIANT Covered Fleamarket Swapshop! • 120 major exhibits!

• More than 50 technical forums! • Special MICROPROCESSOR Section!

• The BIGGEST door prizes in all of Ham Radio:
First Prize is a complete 2MFM Mobile rig - including a 1977 AMC Gremlin!!!

If you attended the Atlanta HamFestival within the past three years, you will receive a pre-registration
package by May 10th; AFTER MAY 10, call404/971-HAMS or write for preregistration materials to:

Attanta HamFestival
53 Old Stone Mill Road

Marietta, GA 30067

NO MATERIALS WILL BE AVAILABLE BEFORE MAY 10TH!

SPECIAL HAMFESTIVAL RATES: $18 SINGLE, $24 DOUBLE.

CONTACT THE HOTEL DIRECTLY for reservations toll free at 1-800-228-9290 - and Hurry!!

THE BEST HAMFEST IN THE WORLD!
A'S
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FM-28 HUSTlER 'A NT'S TOUCHTONE PADS FM·76 031A

•Order fro m

D VM kits - $29.95 each. A dd $2.0 0
P+H per unit. Bu y 2 or more and we pay
P+Hf! CA res. add $1.80Iunit tax.

Availab le wired. AC volts. ohms con
verter board ava ilable, to o .

GARY McCLELLAN AND CO.
BOX 2085

1001 W.IMPERIAL HIWAY
LA HABRA. CALIF . 90631

Yes. you can now have a low COst Digital
Voltmeterl Our kit features a BIG 3%
digit LED display. autozeroing. UP 10

0 .05% accuracy. and morel The basic
range is 0 to ± 1.999 V. and may be
easily extended. Power may be derived
from a 5 Vol t supply. You get the la test
CMOS ci rcuit ry. top quality parts and
much more!

COME ArtD GET IT !40 + WATTS
143.5 - 148.5 MHz

ONLY
$599.001

FACTORY DIRECT ~o
c
n
X
~

o
Z
m
X
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s
m
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' '-I ~ . S so-
('Itff I.'.~ . -_._.p.

~_Q..~ ":::"~

-e~'1. Communiutions Corp.

208 Centerv ille Road. Lancaster. Pa. 17603
Toll free sales & service. Phone 800-233-0250

In Pa. call 717-299-7221 coll ect.

, ..._.

S t i ll unchallenged as the most wanted
2 Meter Synthesized FM Transceiver
Ca ll todav TOLL FREE for details on

•

thi s and other Clegg Transceivers.

I _... ..
.- ~-

~•z
z
~•z•

x
o
~•

031A POWER SUPPLI ES CRYSTA LS MAR K 3 KLM ANT'S

OUR COMPUTER MAKES MUSIC!
HERE'S HOW:

EQUALLY TEMPERED DIGITAL TO ANALOG CONVERTER
Unlike more conventloanl R- 2R ladder type digital to analog

converte rs , the PAIA 8780 kit is based on a multtplying princIple
that al lows the module to gene r ate the exact exponential s tair-step
function requi red to make even the s impl est linear response osc il 
lator s and filters produce equally tempered mus ical Intervals . The
8780 uses only six bits of data to gene rate over 5 octaves of control
voltage. In an 8 bit system, th e remaining 2 bits are ordInarily
reserved for trigger flags , but may be used to extend th e range of
the converter or provide for micro-tonal tunings.

The module is physically and electrIcally compatible with the
complete line of PAIA music synthesizer modules and Is easily
interfaced to any micro-processor- with or without hand-shaking logic .
' 8780 D/ A COWERTER Kit . . . .. $34.95 (plus $1. 00 postage)

MUSIC SYNTHESIZER MODULES
PAlA offers acomplete Uneoflow-cost voltage controlled music

synthesizer modul e kits including the 4720 Oscillator and 4730 Filter
shown. Both units feature llnear freq . /control voltage response and
16 Hz. to 16 kHz. r ange . The 4720 VCO produces ramp, triangle,
s ine and puls e waveforms . The companion 4730 VCF Is a state
variable design with simultaneously available 'lew- pas s , band-pass
and high-pas s outputs, all with "Q" adjustable from . 5 to 150,

Other modules available Include: Voltage Controlled AmpUflers ,
Balanced Modul ator s , Envelope Gene rat ros , Rever b Units, Notae
Sour ces and Power Supplies . All modules are compatible with the
PAIA 8780 Equally Temper ed DAC for easy computer/mlcro
processor / mlcro- controller Interface and are designed to play
through any hi-fi or musical Ins trument a mplifier.
*4720 v e o kit . . . • • . . . . • $34 .95 . . (plus $1. 00 postage)
*4730 VCF kit .. . • $37.95 . . (plus $1. 00 postage)..

ELECTRONICS

DEPT 4- H
1020 W . WIL8HIRE BLVD.
OKLAHOMA CITV, OK 73118 DETAilS 01 THESE. lORE II OUR FREE CATALOG P9
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S22
TELEPHONE' 6 1 ~ '69J 86~5

II,Stflls'1I
ELECTRONICS.lNC.
BOX 11651, KNOXVILLl TN. 37919

D6

!!!!!!!
iiiiiI 011

4007 Fort Blvd. • El Paso, T u n 79930
Telephone (915) 566 ·5365 Of' (9 15) 751 -485 6

Peter W. Dahl Co.

DAVIS ELECTRONICS
636 Sheridan Drive
Ton awanda. New York 14150
(716) 874-5848

PIo.. X' MIl. _ VAC . ' .$A 'CAS no VAC 10 H• ..-,--. . WI. 10 L8 $I l1i!i.oo
...... JlFMIl . :J500 VAC . 1.oA lCAS 230 VAC 10 H. Ilri--.. WI. " L8 12'5.00
...... XFMR. :JOOO VAt: . O.l A lCAS 11!iJno VAC 10 H. Ilri. WL 21 l B .•. . . . . . 95.00
...... XFMR. 1000 VCT. O"A CCS 11S12:JO VAt:. 10 H. ",I. WI. "1 L8 . . . ..• .. 1:J1ii.OO
Fi l IlFMR. 1.5 VCT. 2 1A ecs 111 VAt: 10 H. ph.... WI.' lB ••••••.••• .. . 29.t15
Fi l e-. "'1'" _:JO , IlF F ~_. .:0Oס1:) _ 11201 rod ' .lIi!i
DC F_ e-. u H-.. 1.$ ADC 150.00
DC s.._..e-., 30 H-. . 0. 15A •• 5 .0 Hy . 1.ClADe 100.00

'AII Mal/)' duty "plclC1!'ment tran'former. (I" electricaUy .up er
ior to o r ill ina t eq u ip m en t(. }. All tran'forme,.. a .... mnnufactu red
t o rigid comml!!rdaJ quatit y . pec if ioo t ion . and each eanie. a 24
mon th lluaran tf'e!
Write toda y for. f ....e quotation on any tran.former, Chokl!!, Of'

IOturoble reactor.

SPECIALS

Designed to Probe Miniature Equipment
10 MV at 150 MHz w ith typical counter
Increase the sensitivi ty of your counter lOX
to measure weak RF signals.
Features;
.. 10 to 500 MHz range
.. 20 dB gain (10X)
• small & lightweight (has 2 oz . head )
.. c li ps on (d oe sn 't need to be held )
.. battery -operated
.. h igh Z mput
.. 50 ohm ou tput
.. $4995 (postage pa id . USA)

Guaranteed for 1 year.

Colli", :JOS- I Pl••• T. ""01"' $ 150.00
Colli 516 F-2 P_ T I 95.00
Hun 20006 Pl••• T'.MI 125.00
ETO A-no 1 ,..1 ,_ 1:lS.00
_ tV 2K T I _ 1:lS.00
_tV 2K·2 T I _ 165.00
_ tV 2K ·2A ,. Tr ' _ .•••.•••••••••••••••• . .•• . .• . . .•• . .•• . . • • 13&.00
_tV2K T••not _ ...••...••..•...••.•.•••••••••••• •• .• • • . •• 1:J1ii'OO
_tV ) K P T.....I _ ••...•..•• . ..•..•••.••••••••••••••• . . • • .•• 150 .00
_.hMoor_ HX·l0 T._ _ •. ................. ..•.•••. .••••••.• . . 75.00
G_ GS8·100 T.- _ 75.00
__ "K:L·2000 P_ T _ 125.00

HEAVY DUTY REPLACEMENT TRANSFORMERS '

CUSTOM TRANSFORMERS

newfrom
DAVIS ELECTRONICS
Small & Lightweight
PREAMP
PROBE

J
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for weather birds

Satellite Zapper

Fig. 1. Photograph of the autnor's antenna system. The
relationship between the phased folded dipole driven elements
and the two parasit ic reflec tors is obvious.

arrays - the satel lite must be
t racked! Th is gen erall y
requires two antenna rotors
(one for azimuth and one for
elevatio n) and precludes
picture aquisition when the
operator is not present. In a
past article in 73, and in the
Weather Satellite Handbook
(avail ab le from 73 ), I
described an automated satel
lite station that provides a
degree of automatic opera
tion so that pictures can be
logged without the operator
being present. This system is
highly effective but is some
what complex. If the system
is set up for logging daylight
passes, it is not particularly
effective for eveni ng passes
and vice versa. Additional
programming can be done to
permit automatic tracking of
daylight and evening passes
and the system is useful for
obtaining picture data fro m
horizo n to horizon.

In the process of moving
into a new house, I decided
to take the opportunity to
repackage the satellite station
to make it somewhat more
attract ive and, while wrapped
up in that project, I also
dec ided to rethink the anten
na situation. Now some of
the locals around here will
say thi s is because the house
was a magni fi cent Victorian
rel ic wi th very steep roof
lines and th at I was simply
chicken to risk my skin
crawling about doing antenna
work. This, of course, is
simply not true - the whim
pering sounds that drifted
down to the ground during
antenna sessions were entirely
due to our cat, who is deathly
afraid of heights. The fact
t hat the cat was never
observed o n the roof is
immaterial! The real reason,
of course, is that I needed
room up there for the S band
antenna system plus the
normal complement of VHF
and UHF arrays and simply
wanted to see if a simpler
approach could be made to
work. What we ideally want
for polar orbiting satell ites is
an omnidirectional antenna
(with circular polarization )
that will yield an acceptable

overhead, it might seem that
a si mple dipole oriented east
west might be ideal, since the
satelli te would always be in
th e main lobe of the antenna
pattern. Unfortunately , the
signal from the satelli te is
linearly polarized and as the
satelli te changes orientation
in respect to th e ground
stat ion as it passes overhead,
the signal polarization as seen
at the ground will vary con
siderably. The solution, of
co urse, is to use circular
polarization, resu lting in a
maximum of 3 d B of signal
loss regard less o f the polariza
t ion of the satelli te signal.
This is a relatively small price
to pay co mpared to signal
losses of up to 20 d B th at can
occur with polarization mis
match between the ground
sta tion antenna and the
satellite signal. The two most
common antenna types that
are useful for satellite service
are the helix and the crossed
yagi, the latter with its ele
ments properly phased to
yield circular polarization. A
helix o f four o r more turns or
a 5 element or larger crossed
yagi will do an excellent job,
but there is one major price
that must be paid for the
directivity of such antenna

A n tennas for reception
of polar o rbiting

weather sate llites can be
vexi ng and co mplicated
affairs. Since the satellites
generally track in a nor th
south di rection (actually
NN E to SSW for dayli ght
passes and SSE to NNW for
evening passes) when near

effect ive antenna- -

lUlph E. T" ggdrl WB8DQT
602 s . Jefferson 51.
Mason ME 48854
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Fig. 2. Antenna element details. (a), Driven element folded
dipole fabricated from ]f" aluminum tube. A #6 hole is drilled
through the center of the element and l " of the free ends
should be flattened with a 1.5" gap between the ends. Two of
these driven elements ore required. (b). Details of the reflector
element (2 rqd.) of !4" aluminum tubing. (c). Plexiglas
mounting plate (W' thick) for .the free ends of the driven
element. (d). Mounting of the driven element to the most. A
#6 screw is placed through the hole in the element, through
the most, and a !4" spacer is ploced over the screw and a nut is
attached. Using the holes in the plexiglas plate as a guide, drill
matching holes in the flattened end of the elements ond secure
to the plate with #6 screws.

alumi num rod could be used,
although the antenna would
be considerably heavier. Fig.
2 shows all of the significant
dimensions. Support for the
two driven elements and the
two reflectors is provided by
a piece of aluminum TV
mast.

Construction begins with
the fabrication of the driven
elements and reflectors from
W' aluminum tubing. Bend
and dr ill the two driven
elements as shown in Fig. 2.
Similarly, cut and drill the
two refl ecto rs. Fig. 3 is the
guide fo r preparing the mast.
One inch from the top of the
mast, drill a #tj hole com
pletely through the mast.
Two inches below th is ho le
and at right angles to it, drill
another ho le. Seventeen
inches below the first hole,

- SOLOER SHIEl OS TQ~ETHEII

,," LEIo.GTH _
O' RG S8 _ RG5' CA8 e E IUY l! ~GTH ) TO THE
CABLE RECE'V[R

Fig. 4. Details of the phasing line, feedline, and balun.

_TAPE

Fig. 3. Relationship of the two driven elements and rettectors.
The antenna mast is a 5 foot length of 1!4" aluminum tubing.
Driven element #1 is mounted 1" from the top o f the mast.
Reffector # 1 is mounted 17" below it with the same
orientation. Driven element #2 is at right angles to DE # 1and
reffector #1. Reffector #2 is two inches below R #1 and is
oriented paraffel to DE #2.

_ 3004 ' 00' '' T "' ~lUo.
AU lE"GT H

pletely at a signal level of
between 8-10 microamps on
the S meter, and fo r over 13
minutes of an overhead pass
the meter is pinned at 50
microamps! Watching the
meter before and after this 50
microamp interval indicates
that the antenna has some
lobing to the pattern , or less
than perfect circular polariza
tion. but these signal varia
tio ns are minor and the signal
will stay full quiet ing to very
ncar the horizon . If you have
a reasonably sensitive receiver
and would like a very simp le
but effect ive antenna system
for sate ll ite work, read on.

Construct ion
The antenna elemen ts are

fabricated out of 14 inch
alumi num tubing. This tu bing
size is not critical and even

frequency and thus the signal
sho ul d be co ns id erably
stronger. Since I had all sorts
of parts available for the
many crossed vagis I have
bui lt at one time or another, I
decided to see if the crossed
dipo le idea would work. Most
OSCAR o perators place the
antenna over a plane reflector
- usually made o ut of screen
or hard ware cloth - and it
seemed that the antenna
should work equally well
with simple reflector ele
ments. thus sim plifyi ng
design. Part of an evening was
spent putting toge ther the
antenna ill ustrated in Fig. 1,
and the results have been
outstand ing. The sate llites
can be heard whenever they
are above the local radio
horizon and the signals are
full qui eti ng for most of t hat
time. As an examp le, a day
li ght o r evening overhead pass
sho ul d permi t signal acqu isi
t ion fo r a total of about 21
minutes. Such a pass is
aud ible for that entire period
on the omni antenna. My
own receiver quiets com-

D

signal whenever the satellite is
more than 5·10" above the
hori zon. Such an antenna
woul d be ideal for casual
operation with the polar
orbiters whil e vastly sim
plify in g the programming
requ ired for unattended ope r
ations.

The solution came about
by listening to the conversa
tions of the fo lks using the
OSCAR satelli tes. A number
of stations were having con
siderable success us ing
crossed dipoles (properly
phased) over plane reflectors
for thei r 2 meter uplink
antenna. Such an anten na is
not part icularly spectacular
for receiving dow nlink signals
on two, but I reasoned that
part of the diffi culty here was
that the OSCAR down link
signal is from a translator and
the relatively low sate lli te
transmitter output is spread
over a considerable band
width, thus reducing signal
st re ngt h f rom anyone
stat ion. The 5 Watt tra ns
mitters of the NOAA satel
lites, however, operate at one
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Fig. 5. NOA A 4 picture readout as received with the omni
antenna system and displayed on the author 's CRT m onitor
(the latter is described in the 73 Weather Satellite Handboo k).
The portion of the pass photographed extends from Hudson 1
Bay in the north, south to the central United States. Lake
Superior is faintly visible in the lower left of the picture with
the lower Great Lakes covered by a massive frontal system
that wraps around from the central U.S. up the east coast of
the U.S. and southern Canada. Extremely heavy rain was
falling as this picture was received, indicating that the antenna
performs effectively under adverse weather conditions. The
satellite signal remained full quieting until it reached the
latitude of central Mexico.

Jim Feeney WA6CLZ
2400 GJenfaiTe Dr.
Rancho Cordova CA 95670

- - track down annoying pulses

VH F Noise Snooper

drill another with the same
orientation as the first. Two
inches below this hole, dri ll
another at right angles to it
(same orientation as hole #2).
The driven elements are

A re you quite sure that
nothing can be done

about that noise level at your
QTH? Just one of the prob
lems with noise is its fre
quency content. I had a noise
which affected the FM broad
cast band and even wiped o ut

84

mou nted at the fi rst two
holes using Fig. 2(d) as a
guide. O ne reflector is
moun ted at hole #3 parallel
to the unbroken side of DE
# 1. The second reflector is

6m, but on ly contributed 1/2
an 5 unit on 75m. So I was
forced to loo k for some
special device, and foun d it
sitting right in front of me.
Here is a new approach to
noise tracing, usi ng a piece of
equ ipment you most li kely

mou nted at the fourth hole,
parallel to the unb roken side
of DE #2.

Fig. 4 shows the detail s of
the feedl ine, phasing li ne, and
balu n. The feedline and balun
are made up from good
quality 300 Ohm foam cable.
The feedline may be any
length and connects to the
feedpoin t of DE #2 (the
lower DE ). The 21.5" phasing
li ne has o ne end connected to
the feedpoint of DE #2 with
the other end connected to
the feed point of DE # 1 (the
upper DE). The feed li ne
should be routed to the shack
using good installation prac-

already have.
Simply cut or unsolder o ne

end of either of the FM
detector diodes in an AM/ FM
portab le, and you have an
ultra portable, ul tra sensi t ive
noise de tector. A schematic is
usuall y unavailable for these

tice, i.e., twist the twin lead,
use stan doffs, and avoid
paralleling metal objects such
as nearby gutters. The balun
is a standard ty pe and should
be located right at the re
ceiver. If it is inconve nient to
run the 300 Ohm line around
the shack, the balun can be
used where the line enters the
wall o r wi ndow and the foa m
cable can be run to the reo
ceiver. The 50 Ohm cable
should be kept as short as
possible, however.

There is no tune-up
si mply start using the system.
I think you will be very
happy wi th the results. -

Japanese sets (there oughta
be a lawl}, but you can
usuall y spot the diodes si tting
side by side between the last
i-f cans and the audio trans
forme rs. Shorting one diode
will probably work as wel l,
but I didn't try it.

In use , my detecto r
worked amazingly well. First
fi nd a blank spot between
stations and start out. I t ried
using a bicycle, but tire noise
drowned out the noise I was
tryi ng to locate, so I walk
now. As you move, the noise
wil l go in and out like air
plane fl utter, slowing down
and getting steady when you
are very near. The n you can
point the end of the whip at
the noise source for a null.
One noise was fo und so
accurately that the vertical
posit ion on the pole was pin
pointed fo r the power com
pany li nemen.

Of course there are other
problems. When you rid the
nei ghborhood of all those
powe r lea ks, you really notice
t he cars. -
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FEATURES
o Full Materinu o f cr itical levels.
o Front Pane l Controls for timers & A F

le vels.

SPEC COMM REPEATER BOARDS
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10100 10 & Audio Mi.lK Board
SCT 100 Xmtr/ Ellcit er Board e 100 bit d iode p rogrammab le

e 5-6 Wts. Out put memory
e Inf inite VSWR proof CTC100 COR/Timer /Control e Ad justable 1D tone , speed, level ,
eTrue FM fo r e xc. a ud io q ualit y Board t ime
e Spur iou s -BOdB e Complete CO R circuitry e 4 Inp ut A F Mil<er & Local Mic
e With .0005% xrat. $11 5 .00 e ce r-rer 'Hang' & T .O . Timers amp

Asmbld. & Tested . BA-10 30 e Remote xmtr. control e COR inp ut & xmt r . ho ld
Wt . Amp Board & Heat Sink . 3 e l 00 % Solid State e A11CMOS logic
sec. LPF & ret, cwr, sensor. e Many ot her fea t ures e Many other feature s
$51.9 5 Asm bld. & Te sted $ 29.95 A smbld . & Tested $59 .9 5 Asmbld. & Tested

Call the engineers a t SpecComm ro day and get rh ~ faets! Send for Data $heetll

I/fiCl SPECTRUM COMMUNICATIONS
1055 W. Germantown Pk., Norristown PA 19401 (2151631 ·1710

Custom 'Mods' Available: 'PL' , 8 Pole Rc vr. F ilter,
Hil Le Power , Multi .Freq. , e tc. - Inquire.

SC R100 Receiver Board
e Ext . wide d yn amic range'

Great ly reduces overload , 'de
sense ', and 1M.

e Sens. 0.3uV!20d B at .
e ser. -6dB @ ±6 .5 KHz; -90dB @

±30 KHz, (·1 10dB w /opt . 8 Pole
Fh rJ

e E.c. audio q ual ity ! $ 1 15.00
w/xtal , Asmbld . & Tested

SCR1000
.not-e tJ/ tIt.e AIt"t i.K JlIIT TN RefJ~1

Let 's bee it - your repeat er group's SUCCBSS or fa ilu re h ing es o n t he
Quality end Rel iability of your "Machin.'" That 's why the engineers at Spt1C
Comm dediCBted rhemsef..es to the production of the finen repeater lI t'si /6ble on the
amateur m lll'ket. T he SCR1000 has been conservat ively designed for years o f t rou b le-free
operation, and every considerat ion has been g iwn t o opera tor a> nven ienee a nd accessory interfac ing .
Feat ures like fu ll meter ing , lighted status mdtcators, full fr o nt pa nel contro l of eve ry im portan t repea ter operat ing
parameter . and accessory ja cks for autopatch. xmrr, remote control , et c. A nd audio so good and so fu ll , your 30 wat ts
w ill wund like l 00! T h in k abo ut it, and think about you r users. The purchase o f II Spec Comm Repeater is II soara
in W1stment in vour group'$ future . and they ' ll be t han kin g YOu for years to come . Sold Factory Direct o nly. $899.9 5 .

Do n't make. m istak e - your group d . __ the f inest l S4»cifiClitions 0 LiUhted ptI$h-buttOIl$ for controlJtest
R F Output _....•. _..•30 WaUl f unetio nl & status indicators
Inf init e VSWR pro of 0 St.t. of the Art CMOS control logic &
Senlitiv ilY 0.3u V120d S at. ti mers - No Relays !
Sel ectivity -6d S @ ±a.5 kl'!z , 0 Bu ilt ·in IDer - field p rogrammab le .

•58dB @±15kHz; Fully ad justable speed, p it ch , t ime,

·9OdS @ ~O kHz. 0 ~~~I u s ive Spec Co mm MOSFET/Hot
(Sharper 8 Po le Fltr. Avail able) Carrier Oiod. rcvr. front end _ greatly
Desense/Overioad . . . W/1uV de- reduces 'oeseose' & 1M problems I
stred signal, desense just begins @ O Bu ilt -in AC Supply w/ instant b try.
approx. SO.OOOuV @±600 k Hz. switcho ver for emergency pwr .
Spurio us Response ... ' 70d B min. 0 Suppl ied with .0005% Sentry xtals a nd

a TurnlK 10C31 m ic .
O"'cks PTovMled for Remote Cont rol,

Auto-Patch, DC o ut, AF inlout, COR
Switch , etc.

D Tru. FM - For Rpt. Audio w good. it
"sounds/ike d iflJCt "'/
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Understand Your Pet Rock

- - t ips on crystal oscillators

This article explains in basic detail how to construct two crystal tester oscillators, how crystals work, the difference between
a "fundamental rock" and on "overtone crystal, " why y ou should have a different circuit for each, and what you should know
to start with if y ou are going to do any serious experimenting anaior building at off using crystal frequency control. This subject
demands bo th experimental work and basic knowledge of sound waves in "rocks" (cry stals). Because of the increasing use,
worldwide, of "overtone" crystals (such as, for example, "45 MHz" ones for the two meter band which are actually ground for
15 MHz, as you will find when working with them), it is becoming more and more necessary to have a good circuit and to know
how it works.

There has been for some decades a strong push towards e ver-higher frequencies due to the space available there, and this force
upwards in frequency must of course accelerate as populations and countries develop further.

The lad who plugs a 146.5 MHz rock into an already worki ng two meter rig does not necessarily need to read this article, but
the amateur-experimenter who intends to build his own and wants to kno w what is going on should read it, because that little
piece of quartz may be operating with either three or five half waves o f sound inside its little tin can. Or maybe even seven!

Fig. 1. Untuned crystal oscillator circuit.

ce
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I

T he use of quartz crystals
for cont roll ing the fr e

quency of your transmitter or
receiver, and for calibration,
is an abso lute necessity today
even in the most eco nomical
types. Even a tuna ble receiver
for amateur use on , for
example, the six meter band,

, . 07011

sho uld have at least one
crystal posit ion for "calling
in" for spec ial emergency or
net use. These little slabs of
quartz operate on the basis of
piezoelectricity, in that they
e xpand and contract physi
cally under the influence of
electricity, and also produce

.,.

."
"200","

"•• OU T

electricity if made to con tract
and expand mechanically by
external forces. A crystal may
also act as an "electrical
fl ywheel" or a weighted
resonant spring when set in
motion at it s mechanical
reso nance frequency, expand
ing and contracting by an
alterna ting current and/or
voltage. There is an ultrahigh
freque ncy sou nd traveling
back and fort h through the
quartz material, associated
wit h the contraction and
expansion, so that the reso
nant freq uency correspon ds
to t he crysta l thick ness. At 7
m i ll io n oscillat ions pe r
second, for exa mple, the
crystal th ickness is thus paper
thin.

When ac (rO is applied to a

7 MHz crystal, nothing much
happens until the frequency
reaches 7 MHz. At that time
the crystal will osc ill a te, both
mechanically with int ernal
sou nd waves and elect rically
with rf waves (these latter
r ising to several volts if L1
and Cl of Fig. 2 are tuned to
7 MHz). This will tend to
hold your transmitter very
close to the desired frequency
inscribed on the crystal case.
Also, if the crystal is used in
the local oscilla tor circu it of
your VHF receiver , it will
allo w your receiver to be
tuned to a net or call ing in
frequency when this crystal is
switched in.

Pha se Reversal

A little known fact is that
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crystals I tested (some 16 of
them, fro m 1.8 to 75 MH l ).
You can, of course , use
soc kets, if you can fi nd the
o nes needed for the crystal s
you ha ve.

T he cho ke can be most
anyt hing. but shoul d have
plenty of small size wire and
plenty of induc tance. I used a
16 mm o.d. PVC form 8 em
long. with about 200 turns of
coil wire wound single layer.
Ct should run up ncar 450
pF for testin g (because power
output for different crystal s
and frequencie s is helped),
but for an oscillator designed
for one band only, a mica
compression trimm er will do
fo r C1. You wi ll find it very
handy to vary R1 fo r peaking
up the powe r o utput and
tuning up a good o scillator.
The 1k pot is in series with a
" safety" R2 of 4 70 Oh ms.
Don't fo rge t: Transistors do
not like to operate wi thout
some self-bias in the emitter
circuit. The output capaci tor,
C2, can be a trim mer also,
such as a 10 to 100 pF.

A h e r a ssembling and
wiring, check with an ohm
meter fo r proper values of
resistors and possible shorts
o r opens, and the n turn on .

"
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."
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Fig. 2. Tuned crystal oscillator circuit. LPC - phase correction
coil (see text). Q7 - see text. Cl - two gang variable, two
sections tied. U - 6 turns #74 bare copper, W ' o.d., 7/8"
long (xtal tap 3 turns from collector end). L2 - 7 turn,
semi-adjustable in low end o f L1.

a rel iable one, wi th the rock
bet ween the base and col
lect or of Q1, using the afo re
mentioned phase reversal to
mainta in correct drive o n the
base. However, not having
any tu ned circuit other than
the crystal itself, care mu st be
taken with the component
values , current and voltages,
output co upling. etc. , to get
good drive out for t ra nsmitter
use. Even if you are just going
to use it for cali brat ion pur
poses, you need a "good"
osci llator for stability, protec
t ion agai nst aging of parts,
low battery voltages, and t he
li ke .

Fig. 3. Untuned diode rf voltmeter.

Const ruct ion

I always use copperclad
material for the baseboard,
because it is easy to cut ,
solders easily with a 25 Watt
iron , and is an excellent
gro und. Q1 can be almo st any
good VHF transistor. The o ne
I used was an SE 3001 by
Fairchild, priced at less than
P2. The crys tal "mount " was
a pair o f alliga tor clips, be
cause no less tha n five
d ifferent kinds of enclosures,
a ll with different pins (and
eve n one with wires for
solde ring), were among the

need to know wha t ki nd we
sho uld bu y and how to use
them o nce acqu ired. A crystal
marked " 21 MHz " on the
case and plugged into the
circuit o f Fig. 1 showed
plenty of power on 7 MHz,
14, and 21! And qu ite
right ly, too, for thi s one is
ground to 7 MHz and is
intended to be used with a
tuned circui t of 21 MHz.
When on 21 MHz, however, it
uses three ha lf waves of
"sound" inside , instead of
just one . Ho wever, donot use
this for o perat ion on the air
with the circuit of Fig. 1,
except to learn ho w it works!
To get to only 21 MHz
output, use the circuit of Fig.
2, wh ich has a tuned circuit
on 21 MHz. Going through
my crystal samples, ano ther,
inscri bed 18 MHz, works in
both Figs. 1 and 2, because it
is cut an d ground to 18 MHz
and is working on the funda
menta l. A 14 MHz one does
the same, as well as the rest
from there o n down to 1.800.
That is, they work in the
circuit of Fig. 1. But now let
us go higher. A 26_9 job, used
in the CB band, shows up
right awa y as bei ng ground
for 9 MHz, wit h power out
also on 18 and 27 (roughly) .
And, contin uing u pwards and
st ill using the circuit of Fig.
1, just for test ing, mind you,
and just to show you t he
princi ple of multiple half
sound waves inside, the next
crystal, labe led 30 MHz,
shows up with a fundamental
of 10 MHz (with power on 20
and 30 as well ). Note that the
exi ste nce of the three half
waves (of sound) is due to the
ext reme thinness of crystals
arou nd 15 MHz, and that
trying to go further would
not be practical. So from
there on up we find three,
five, or seven half waves
inside. The fact that only odd
num bers can be used is d ue to
the ar ran gement of the sound
waves inside .

The Circu it of F ig. 1, for
Funda menta l Crystals

The F ig. 1 circuit is basi
call y an old one souped up
for transmitter use. It is quite

a piezoelectric c rystal, gen
eral ly of quartz for good fre
quency cont ro l, reverses the
phase of an rf wave "going
through it." Just reme mber
th at the Curie brothers,
almost one hundred years
ago, demonstrated the piezo
elect ric effec t by hitting
q ua rt z c rysta ls wi th a
hammer with visible sparks as
a result! Not recomme nded at
the present p rice!

At any rate, when the
quartz is compressed, posit ive
(+) voltage ap pea rs on one
side and negative (-) o n the
other. This feat ure has a very
important and vital usage in
the circu its of Figs. 1 and 2.

Fundamental and Overtone
Crystals

In order to write this
art icle, I got out my crystal
bo x, which contains over 100
of these lillie gems repre
sent ing some 40 yea rs of
experimenti ng with an d oper
at ing crystal contro l from
160 meters to X-band (three
centimeters).

Going from lo w freque n
cies in the HF region arou nd
1.8, 4 , and 7 MH z up past
about 14 MHz to 18 MHz,
crystals cha nge radicall y in
their operat ion. Yo u wi ll fi nd
that from he re o n up there
wil l be three, five, or even
seven hal f waves o f sou nd
insi de the qua rtz materia l. As
I look at the ro w of crystals I
picked o ut as representa t ive
for thi s article, I find in front
o f me the following fre
quencies engraved on their t in
or plast ic cases; 1.8, 3.9, 6. 1,
7.1,8, 12.5, 14, 18, 21,26,
28, 29, 45, 50 , 60, an d 75.
Some of these are fro m
before World War II, and
some are o f the type now
sold for as low as 4 1 cents
ru.s). This latter price, how
ever, onl y applies when o ne
million arc sold at one time
and on one frequen cy, such
as, for exa mple, the color
burst freq ue ncy near 4 MHz
used in TV receivers.

Variou s "cu ts" and types
o f "optically act ive" crystals
are made which need not
concern us here, but we do
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Fig. 4. Tuned diode rf voltmeter. Ll - 1 t um. L2 - to suit
frequency. C l - 465 p F.

88

Fig. 5. Tuning curve of Cl, Fig. 2 (without LPC).

,
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t o use and test several
crystals, or maybe a lot of
them, and thus be checking
widely se parated, it is impor
tant to get acq uainted wi th
just how a good crystal osctl
lator works. Don 't try to
figu re out how a n oscillator
starts! Just assume it is run
ning, and it will be if you
follow all details and proceed
from there. Insert an overtone
crystal, 21 MHz fo r example,
and tune C1 and L1 back and
forth through the 21 MHz
range. I found good oscilla
tion starting at 2 rnA, with
about one volt de showi ng on
the TO connected to the
o utput J1 by a cable of 50
Ohms. " Pushing" the oscil
lator, by lowering Rl to 470
Ohms, with a total battery
current o f 4 to 5 mA, caused
3 volts to show on the TO.
You can push it eve n more,
to 7 mA, and some 5 volts
will show on the TO. How
ever, I just checked the 01 I
was using because it did not
start easi ly, and found that
repl acing it with an " FC5
901 1 H 209" led to much
better reliabi li ty . So, don't
push these little semicon
ductors too far in power!
Note t hat this type of tester
is also useful fo r testing tra n
sistors. Indeed, I generally
test o ut three or four and
label them "good 50 MHz
osc." or whatever they may
be.

Voltm e t er r e a d in gs
showed B+ of 8.5; on E there
was 1.6, and on the base, 2
volts. Note t hat the " regular"
type of tuni ng showing on C1
causes gradua l rising output
as you approach maxi mum
fro m the higher C side, and
an abrupt cutoff of oscilla
t ion as yo u pass the maximum
peak on the low side. Fig. 5
shows this curve, which is t he

,
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should flow . This will vary
with the st rength of oscilla
t ion, due to the position ing
of the FB (feedback) control
tap on L1 , the setting of Cl ,
and of course, Re, the resistor
emitter. I ge nerally connect a
1k variable resistor, kno wn in
the trade as a "pot" (poten
tiometer), in series with a 100
Ohm "safety " resistor to the
e mitter, and then, after
sui table tests to determine
the current and overall action
desired, I wire in a fixed
resistor. Ho wever, in thi s
case , fo r a n osc i llator
designed for expe rimental
testing over a wide range of
crystals a nd frequencies, the
po te n tiometer pro ved so
val uable that it was left in
circuit. The Fi g. 2 oscillator
should now be wor king.

Two home brew pieces of
test equi pment are shown,
the aperiodic (untuned) diode
rf voltmeter in Fig. 3, and the
TO (tuned diode) voltmeter
and frequency mete r in Fig.
4. Bot h fi gures contain
eno ugh information to enable
you to build at least experi
mental model s of these test
units. The TO in particular is
quite valuable for checking
the frequ ency of an oscil lator
and the relative powers in the
harmon ics. Don 't forget that
almost all oscillators are oper
ating cl ass C and therefore
may have strong harmonics.
T he seco n d a nd t h ird
harmonics arc also part icu
larl y useful in getting crystal
contro l up beyond 50 MHz.
These harmonics are picked
out , amplified, and filtered,
a n d th en th e high er
harmonics of the fi rs t fre
q uency mult iplier are picked
o ut, ampli fied, etc ., etc.,
result ing at last in crystal
con trol on the radar fre
quencies (and higher). This
requi res frequency multi
pliers, of course.

Referring again to the Fig.
2 circuit, actually the most
important of this article , the
tuning of Cl and L1 shoul d
be done with care. When
ope rating correct ly, Cl is not
cri t ical , but as you are going

The Circuit of Fig. 2, for
Overtone Oystals

The same type of co pper
clad baseboard and arrange
ment as in Fig. 1 can be used,
with only slight changes in
the schematic - but these are
quite vita l. The use of tuned
circui t L1 , and the tapping
down of the crystal on L1,
results in o peration on the
inscribed frequency, pro
vided, of course, that L1 and
Cl are tuned to that fre
quency .

Operat ion is as follows. 0 1
acts as an amplifier with 50
MHz (assuming yo u have
plugged in the 50 MHz
crystal) energy from L1 and
Cl feedin g back through the
crystal to the base, where the
desired 50 MHz energy is
again amplified by A1, again
appearing in amp lified quan
tity on L1, etc., etc. This of
course const itutes an oscil
lator, and a very stable one at
that, compared to a non
crystal controlled o ne. The
50 MHz energy predominates
in the out put when the
proper circuit is used, as In
Fig. 2, and care is take n In
t he tune- up and operation.

Increase your basic knowl
edge ).

Operation

This circuit is fo r use with
crystals of the overtone type,
in which the quartz is ground
for opera t ion with more than
one half sound wave (which
makes the presence of a
tuned circuit on the inscribed
fre quen c y an a bso lute
"must " ).

Referring to Fig. 2, when
assembled and wired, and
tested wi th an ohmmeter for
proper resistance values and
possible sho rts, a milliam
meter may be shunted across
51 or put in series wit h the
battery. Some 2 to 5 mA

"

Using a 7 MHz rock and a 9
volt battery, I found 2 mA of
current from the battery with
Rl at 3k total and .6 volts rf
o utput into the TO (see Fig.
5 for the tuned diode). A
maximum of 2 volts dc from
the TO was obtai ned with an
R1 of 1k and 3Y2 mA of
current. Some other crysta ls
gave up to 5 volts or more
with everything "peaked. "
Note that, with only a small
value of C2 into the TO,
frequency determination is
the goal rather than maxi
mum rf voltage indication. In
general, for control of a trans>
mitter, do not use maxi mum
output. First determine the
value of C2 for maxi mum
output, and then ol'MlYS
operate with less. Always run
a check on the minimum dc
voltage with which the crystal
will oscillate. This shoul d be
several times less than the
operating voltage.

After checking my funda
mental crystals (which all
worked well and gave good
output in the Fig. 1 circuit), I
went up throu gh the 12.5,
14, an d 18.3 MHz ones until I
hit the one labe led 21.3 MHz.
This one immediately sho wed
strong power out on 7, 14,
and 21 MHz, indicat in g that
it was an overtone unit.
Putti ng it in to the circu it of
Fig. 2 resulted in an output
of 21 MHz only, the fre
quency for which is was
designed, with the internal
presence of those t hree half
sound waves.

Note that output cou pli ng
in Fig. 1 is obtained from the
low impedance side of the
crystal, that is, the base side
of 0 1. Of course, you can use
an emitter follo wer if you
want to be fussy.

Again, remember that the
Fig. 1 circuit is for funda
mental crystals only, and not
for overtones (except to



Fig. 6. Tuning curve ofC1, Fig. 2 (with LPC).

- - bypass those glitches
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normal and correc t type for
an overtone oscillator. Get
used to it, and note that for
reliable star ting you should
not operate on the peak at C.

William Bro wn ing WB 5lRY
516 N. 95th E. A ve.
Tu/$it OK 14 J 15

T T L logic is one o f the
most popular o f all logic

fam il ies. One reason for this
is that it will almost always
work even when the circu its
tha t are in use are of poor
engineering design.

If you saw some of the
experimental circuits that I
have pu t together, it would
be obvious why I like th is
feature . But TT L, like all
electronic devices, will at
least be more reliable if prop
er engineering design is used.

Use some posmon near
B, as you will find in a short
session o f tria ls by turni ng
the battery switch on an d off
and watching the output.
Note that Fig. 5 is just one
curve that I found here using
a 45 MHz rock designed for
two meter (1 46 MHz) work,
and d ifferent crystals and
tra n si stors (and different
feedback taps on L1 ) may
sho w somewhat different
curves.

What is proper des ign for
TIL? I wondered th is same
thing for a long time. If yo u
would like to know some of
what I found out, read o n.

Th e (Vee) supply vo ltage
for TTL is +5 volts and
sho uld be well regulated, with
r ipple of less than 5%. If you
are using a large system, a low
ind uc tan ce power busing
system is recommended.

Every circuit board sho uld

'"."
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Fig. 1.

A very interest ing addition
to Fig. 2 can be made as
fol lows. A small coil o f fine
wire , some 40 turns on a
matchstick, 4 mm long by 2
mm diameter, can be added
simply in series with the
crystal, on either the base
side o r the coil (L1) side. The
effect of this coil (labeled
"LPC") is quite interes t ing. It
corr e cts the phase shift
through the collector- Lt
crystal- base path, and results
in st ronger oscillation and
eas ier a nd more reliable

have decoupling ca pacitors 
a t least one for every 5 to 10
TTL ICs, and one for every
flip-flop. Th ese shou ld be .01
u F to .1 uF rf bypass ca pa
citors with shor t leads. There
sho uld also be at least o ne 2
uF to 20 u F on eac h board.
For a general rule, the more
capacitors, the better .

A good ground bus should
be used whenever possib le
(esse nt ial for large systems) .
Better yet woul d be the use
of a grou nd plane. Stay away
from usi ng open wire co n
necti ons for grounds.

Use printed circuit board
constr uct ion for all circuits,
and stay away from hand
w ired co ns t ru c tio n. IC

sta r t ing. It also shows up in a
much more uniform curve
when plotted as in Fig. 6. The
tuning will no longer show an
abrupt drop on the low C
side. Trying out several sizes
o f these " phase co rrec t ion
coils" will sho w you quite a
bit about phasing in osc illa
tors.

Checking out the rest of
my VH F crystals, the oper
at io n was simi lar, althou gh on
75 MHz oscillations did not
start until t used some 2Y.!
mA on the oscillator. w

sockets are fine most of (he
ti me, but they may cost more
than the le s that they hold.

Don 't follow the common
pract ice of leavi ng unused
inputs floa ting. Th ou gh they
do normally assume a logic 1,
they also act as an an tenna
for no ise and the floating
input may go to a lo gic 0 at
any t ime. You may t ie inputs
to ground for a permanent
logic 0, o r to Vee through a
1k Ohm current lim iting re
sistor for a permanent lo gic 1.
One c urrent limit ing resistor
can be used for up to 50
inputs.

If you have any unused
gates, it is reco mmended that
the o utput be forc ed to a
logic 1 by ty ing of the inpu ts.
Th is will give lower power
d issipat ion and you can use
the permanent logic 1 for the
tyingof other gate input s.

When open wire connec
t ion s become necessary, they
should not be routed to
gether. They should be kept
as sho rt as possible. If long
runs o f wire are required, it is
best to use twisted pa irs . One
possible way to drive a long
run of twisted pairs is shown
in Fig. 1.

The next time a TTL pro
ject does not seem to work
r ight, or works right o nly part
of the time, check it for the
engineer! ng design. You just
may fin d the prob lem.

If you are doing design
work yourself - and what
prolecr -build tng ham doesn 't?
- just eliminate some of the
poss ible problems to start
with . -
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- - on the hooter

the funct ion of clearing the
cou nter to all zeros. The
d iode 01 causes the capacitor
C1 to discharge rapidly when
the powe r is removed so that
the circ uit will be ready for a
new cycle of operation very
soon. With the output QD in
a lo w state, the relay RYl is
energized and the 12 volt
power is maintained to the
circuit even though the start
push-button is released. The
oscillator performs two func
tions. It advances the counter
every time the oscillator
output makes a low to high
transition, and it enables the
decoder whenever the oscilla
tor output is high. Since the
oscillator output spends half
of its cycle time high and the
other half of its cycle time
low, the counter retains a
particular count for a com
plete cycle of the oscillator
while the decoder IC3 is
enabled for only half of the
cycle t ime. This provides that
each dot will be followed by
a space of equal duration. As
the counter starts counting
up fro m zero, the decoder
out puts go low one at a time.
The output corresponding to
the count in the counter
act ivates relay RY2 and the
relay contacts toot the horn.
On ly the first three bits of
the counter are decoded and
the outputs 1 through 7 are
the only decoder outputs
used to activate RY2. Output
5 is not used and this is the
space between the H and the
I. Whe n pin 12 of the decoder
goes high with the oscillator
outpu t, the decoder inter
prets this as a number greater
than 7 and none of the
ou tputs connected to RY2
can go low. When the counter
goes to a count of 8, output
QD goes high, which releases
RY1 and removes all power
from the circuit. This means
that you can leave this unit
connected to the car battery
all the time since it only
draws power when it is in
actual operation (which
means this design is ecologi
cally sound, whatever that
means). If you hold the
button down, you will send
HIs ad nauseam . •

When the start push
button is pushed , 12 volts
from the car battery is
dropped through R2 and
regulated to 5.1 volts by the
zener 04. C2 keeps any noise
from the automobile system
from causing problems as well
as providing a low impedance
power sou rce fo r the ICs.

When 5 volts is applied [Q

the ICs, the networ k of R1
and C1 causes the voltage on
pin 11 of IC2 to rise more
slo wly than the supply
voltage, and thus performs

po wer supply lat ch and regu
lator. The osci llat or rate and
the rate at which you send HI
can be adjust ed by R5. I
found that afte r I had used
the unit for a sho rt while, I
did n't want to adjust the rate
any more, so R5 might just as
well be a trim pot hidden out
of sight. The start push
button is the only thing that
needs to be accessible.
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wi ll put you on the road to
home brew rigs and wi ll allow
you to send HI on your auto
mobile horn with just one
push o f your pinky. Th is unit
u t lllzes electron flow to
accompli sh this worthy pur
pose. You remember elec
trons, don 't you? They 're
some of that electricity stuff.

This circuit can be divided
into four main sections: an
osc illa tor (IC1), a counter
(IC2), a decoder ( IC3) and a
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R emember the good old
days when ham s would

toot HI , in Morse code, on
their automobile horns when
spy ing one of their cohorts?
Wh y don 't they do this any
more? Is the dastardly rumor
tr ue? Don't hams know the
Morse code or has that esprit
de corps, peculi ar to ham s,
gone the way of home brew
rigs and sunspots? The little
goody described herein won 't
bring back the suns pots but

James F. Reid W8LWS
4 Lawn S!reel
Ashley OH 43003
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$72.95
$82.9 5
$77. 95
$94.95

$129.95
$139.95

PRICENOM
CURRENT
13.' VDe

4
4
5
5

11
11

" •METER
LINEAR ..,

"- ,...
'"

211 .15 ll80l
WESHOm
Slln lItO« DS IlL

MODEL
NO.

INPlIT NOM
POWER OUTPlIT
(watta' I_tts)

2M 3X3Q 1-4 30
2M 3X3Ol' 1-4 30
2M 10X.O 2-12 40
2M 15XSOL· 5-15 so
2M 15X80 5-15 80
2M 15X80L" 5-15 80
NOTES: 'uoeer: AM, CW, FM, sse, AnY

size: 4 1/8 X 5 1/2 X 2 5/8
technical 8Pec~ictllions and data subjecllo change wllhOUl OOIice

• An add-on unit, no internal connections or adjustments required
to associated equipment • Standard Amplifier Models operate FM.
Linear Models operate all modes: SSB, FM, AM, RTTY, CW,
etc. • "Mtcrostnp'' design provides high stability and optimum per
formance over wide bandwidth • Factory adjusted, no tuning
required. • Mobile mounting bracket included • RF sensing
T/R switching, adjus tabl e dropout delay . Remote keying
capability • Thermally coupled biasing • Reverse Voltage pro
tected and fused • Conservatively rated with oversized heat
sink • Red LED indicators for monitoring DC and RF • Ninety
day material and workmanship warranty

Dealership inquiries are invited

the new 2 meter VHF
amplifier from Westcom.

WESTCOM ENCaNEERINCi
P O BO X 100 · ~A N M A RC O ~ C A 9)069 . 171 .1 17 .1 .1 0700

•

•

.-:;3. . _......

TRANSISTOR CO N TRO L ASSEMBLY
WITH EIGHT N PN 100 V TO-3 AND
EIGHT N PN 60 V TO-66 TRA N_
SISTOR S . A SSO CIAT ED EMITTER
RESISTORS AND DIODES. !I LBS .
ORDER NO . 34!1-o02557!1 55.00

Add ren : Dep t . 73
PRICES ARE F.O.B., LIMA, OHIO

Allow For Shipping Char9es.
, Include your Int e r

illod" t_ 1ban.k ~umber , end
_ e!cplrat ,on date o n

; Credit Card O rders'F

COMPUTER
SURPLUS

For complete details of tltis
syn thesizer and others priced as
low as $139.95, see our half page
ad in the January 1977 issue of
this magazine. Vl

VANGUARD LABS
196-23~ A.._. Holl io. ,..... Vorl< 11.23

!I VD C 4 A M P ADJUSTABLE
CUR RENT LIMITED POWER SUP PL Y.
!I"" X 4 XU" . SU. WT. I!I LBS.
REMOVED FROM EQUIPMENT. NO.
9!1-t32 6 514.95

Van guard has a freq uency
syn thesizer that will save you time
and money . 1t will give you 8000
thumbwheel selected chan nels
from 140.000 to 179.995 MHz in
5 kHz steps at .0005% accuracy
and your cost is only $179.95 .

Our standard model is for reo
ceivers with the crystal formula
Fc = Fs - 10.7 MHz divided by 3.
However, we can make it for
almost any othe r formula.

FAIR RADIO SALES
1016 f fU I U( A - 10. II0S ' LIMA, O HIO' U.02
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for Your Mobile

this one won't blow off

Fig. 1. Schematic layout of the final antenna and support
parts. The PVC four-way connector is located in the support
center. The right angle connectors form the upright bends.

Build

ne c t o r, several ten foot
lengths of Y2 inch i.d. PVC
tubing, and four right angle
PVC connectors. The four
way connector was the center
of the support structure. The
PVC pipes, cut to 4.5 foot
lengths, were inserted into
the connector. Holes were
drilled th rough the con nector
limbs and pipe, an d 6-32
screws were inser ted through
the li mbs and pipe. T his pre
ve n te d t he pi pes fro m
twisting in the connector.
The right angle connectors,
after being mounted on the
four pipe sections, were
squared vertica lly and dri lled
through. 6-32 screws were
inserted.

The PVC upr ights, twelve
inches lo ng, were cut wi th a
hacksaw to form slots on the
end to hold the radiator whi le
the ot her end was pushed
into the right angle con
nector. The antenna was now
ready for f inal assembly.

All the parts were col
lected on the roof after the
copper tu bing sections were
joined and bent into a fi rst
order approximation of a
nine foo t circle. On t he
ground, the tu bing measured
27 .2 feet wit h a one foot
discontinui ty, but after carry
ing it up the ladder , the
roun d ness became more
approx imate. A copper tee
section was soldered to a
copper tube with a flattened
section bent at a right angle
to the rod. The distance fro m
the bend to the tee-section
was twelve inches. The radia
tor was placed o n the sup
ports an d re-rounded to take
out the strain on the sup
ports. The who le arrangement
was centered on the roof. The
copper uprigh t was soldered
to t he main radiator, and a
hole was drille d t hro ugh the
flattened section on the up
right and the roof. The
contact area of the fl ange and
roof was cleaned careful ly o n
both metal surfaces, and a
large sheet metal screw run
through both. The connec
t ion site was caulked and
covered with putty and
painted wi th some roofing
paint.

my home in its new locat ion,
bu t not enough to make a
complete an tenna. A t rip to
the hardware store produced
a few mo re feet of tu bing, an
in-line coupler, a tee-coupler,
and a deep appreciation for
the similari ty between t he
price of copper and gold. I
put all the copper under lock
and key until th e antenna
wen t u p.

Since the antenna radiator
wasn't self-support ing, I had
to design a framework to
hold it in position. PVC
tubi ng is rather chea p, and
since I am too, ano ther trip
to the hardware store pro
duced a PVC four-way con-

DDRR

I
R I~G O,AMETER

'r' _..~-
HE,l....l.. I

'HO PQ'~T

<; ~"SuPPORTS

ROOf CO~OUCTOR PI.A ~E

a

bonus : The home roof was
metal an d wou ld mak e an
ideal grou nd plane for the
ante nna. I had only to supp ly
the radiat ing eleme nt, and
bingo - o n t he air!

The next th ing I had to do
was co nv ince the park
offic ials that an antenna only
o ne foot high sure wouldn' t
look like an ante nna . Subse
quent conversations wi th the
park manager pro duced per
missi on to put it up, si nce,
" It sure wouldn't loo k like an
ante nna ." We had reached an
understan ding. Construction
proceeded at full speed.

I had lots of Y2 inch copper
tub ing left after sett ing up

- -

W hen I moved to a
new mobile home

park a few years ago, a new
an d formida ble kind of antc n
na problem faced me. The
park rules forbade my normal
array of antennas. After
sitting around lusting for
for ty meter phone for a
while, I decided forty meters
wouldn't be the same without
me, and I had to do some
t hing to get back on the air.

I tried the usual non
work ing, "inv isible" wire
antennas wit h 10:1 swrs, and
a home brew joy stick that
was tricky to load and pro
duced rf burns at the micro
phone (it is hard to enunciate
wit h Band-Aids on the lips),
but it was obvious - there
had to be a better way. There
was. I discovered, in a June,
1970, 73 Magazine , the
DDR R (Discontinuous Direc
tional Ring Radiator) anten
na. I

The first thing I had to
consider was what size DDRR
would be needed for forty
meters. My calculations pro
duced a heigh t of twelve
inches and a diameter of nine
feet. Just right for my
t welve -foot -w ide m obile
home! And I had another

Raymond L. Powis W5(JKL!IJ
15735 E. Brown Ave.
Aurora CO 80013
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Fig. 2. Final DDR R positioning on the roof. The antenna is two feet high. The tuning capacitor
and coil can be seen on the left. Nylon lines run to the PVC four-way connector in the center.

Table'. Dimensions for other bands.

soldered to the tee-section
and the variable capacitor,
after the capacitor had been
mounted to the radiator with
some machine screws, The
combination formed a series
tuned circuit and provided a
handy tap point for the coax.
This techn ique isn 't as effi
cient as the one which lighted
the sky, but the tuning
capacitor sees smaller voltages
which arc more manageable.
The final arrangement is
diagrammed in Fig. 1.

The resulting combination
tuned easily, with the char
acteristic sharp increase in
noise at resonance. The coil
was then stepwise shorted,
and the capacitor tuned to
provide the highest C to L
ratio with a little room for
tuning. Some ten turns of coil
remained unshorted.

The final tuning process
was a combination of tuning
for minimum swr and moving
the tap point unti l the return
ing energy was minimum. I
ended up with no measurable
reflected swr at resonance. It
pays not to hurry through
these adjustments.

Set the resonant point at
your favorite spot on the
band (you are building one,
aren't you?) and don't expect
to stray far beyond that . The
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108 "
12"
5"
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get off the roof before the rig
and I both slid off. The moral
of this short story is t hat a lot
of voltage appears at that
discontinui ty, so have a
healthy respect for it . Capac i
tors at the disco ntinuity had
better be able to handle 3 kV
or more.

Fortunately, my reference
for this project didn't let me
down. It desc ribed another
loading technique, and, since
I had put more than my
weekly allowance into the
copper tubi ng, I wasn't about
to quit now. Besides, I was
getting questions from the
neighbors abou t my new solar
heating unit on the roof. I
smiled knowingly and talked
about heating the world.

Meanwhile, my junk box
yielded some three-i nch
diameter B & W stock, and a
call on two meters produced
a nice 200 pF variable from a
very disbelieving ham. I d is
c a n nected the tee-sect! on
from the radiator and in
serted a PVC section into the
gap for support. The coil was

10 15 20
28" 40" 54"
3" 4 .75" 6"
2" 2 .5" 3""

----

The outside of the jar was
covered with foil, and con
nection to the foil was made
with some copper wire
t wisted aroun d t he foil on the
jar. I mounted the capacitor,
tuned it , and, joy of joys, it
worked! A great sense of
foxiness overwhelmed me,
and I bragged wildly to my
XYL for fifteen mi nutes or so
befo re returni ng to my
triumph on t he roof.

I tuned up the t ransmitter,
and applied a li ttle power to
the antenna again. The swr
was about 10:1 , but that
could be adjusted later, I
thought. However, I had
second thoughts about it and
brought the swr down to 3: 1
by changi ng the tap point on
the antenna. At about fifty
Watts into the final amplifier,
the whole thi ng cracked like a
rifle. I duc ked and headed for
the power switch. The capaci
tor was shattered as if it had
bee n hit by a hammer. As I
looked at my broken success
story, it started to snow, and
it really became imperative to

Ring Diameter
Antenna Height
Discontinuity (Gapl

Nylon lin es exte nding
from the center of the
support frame (the four-way
con nector) to some con
venient t ie points on the roof
held the assembly in place.
The wind would n't blow this
project away, an d where I live
you have to t hink
seriously about such thi ngs.

A variable capacitor of
about 100 p F was placed on
the end of t he radiator at t he
disconti nuity, and the other
plates on the capac itor were
grou n ded . A n 50-239,
mounted near the base of t he
copper upright, was con
nected to the antenna via
some solid copper wi re. Last
of all, the rig was brought up
on the roof, along with some
power, lights, and a real se nse
of anticipation. Now was the
moment of t ruth.

An swr meter was inserted
in the line close to the
antenna, an d the rig was
turned on. There was a little
no ise coming from the
speaker, but not muc h to
cheer about. I tuned the
capacitor, and suddenly I
could hear good, lou d signals
coming through. The tuni ng
was sharp, but boy did it
work!

I loaded the rig into a fifty
Ohm dummy load, connected
it to the ante nna again, and
inserted some carrier. The
roof lit up like Broadway,
with a bluish cast. My capaci
tor was a beaco n in t he night
as rf buzzed between t he
plates . The capacitor was the
correct val ue, but the voltage
rat ing was far too low.

I started a search into
every junk box I was privy to .
No dice. Seems no one uses
high voltage capacitors any
more. Wi th transistors and
two mete r FM, high voltage
capaci tors are joining the
dinosaurs in exti nctio n. The
alternative was to make one.

Choosing the sturdiest
look ing peanut butter jar in
stock (I save such thi ngs), I
moun ted a lo ng screw
through the li d, put a foi l
covered paper cup on the
screw head, and dropped the
whole thing inside the jar.



Fig. 3. The elegant look of success; the DDRR on the roof. Vertical portion of the radiator and
tuning section ore quite visible. Coli it a solar heater.

t he roof. The PVC support
system can be easily seen.
Fig. 3 gives an idea of how
t he antenna could appear on
y our home. In case you are
interested in ot her bands,
some suggested dimensio ns
are shown in Table 1.

In the December, 197 5,
QST, John Be lrose analyzed
this kind of antenna, and,
from t he analysis, he has sug
gested a new name for it.2 I
ignored t he name (apologies
to John) and moved to a very
instructive graph that plotted
the height of the anten na in
degrees versus radiat ion eff l
ciency. That graph, plus some
thinking on my part, pro
duced another antenna party
on t he roof, this time to raise
t he whole thing another
t wel ve inches. Doi ng that,
accordi ng to the-graph, would
(coul d) raise the radiation
efficiency some 4-plus d B.
Everything went up a foot.
The res u lts have bee n
grat ify ing, with fewer CQs
and cal ls in t he lo g that have
a " no 0 50" no tation .

For those hams who live in
mobile home communities
with ante nna restr ictions, this
kind of ante nna migh t get
you back on t he ai r. I can
vouchsafe one product of
building and t uning suc h an
anten na : Yo u will end up
knowing a great deal mo re
about antennas t han when
you sta rted the pro ject. -

References

1 English, W. E., " A Practical
DDRR Antenna ," 73 Magazine,
issue 117,page20,June, 19 70.

2 Betrcse, J.S.. "Transmission
Line Low Prof ile Antennas,"
aST. page 19, Oecerroer, 1975.
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with 5 /9-plus reports, with 60
to 100 Watts PEP at the
a n te nna. I have work ed
mo biles o t he rs ca nnot hear
because of the ORN. On my
vertical 1 can' t copy them
either, bu t t hey are 0 5 an d
52 on the DDRR.

My verti cal sits in the
corner a lot of the t ime now,
awaiti ng portable o r erner
gency use. The DDRR sits on
the roof at de ground poten
tial (no static elec t rici ty
buil dup from t he wind ) and
won't blo w away, and if I get
a little more inven tive , re
mote tun ing will let me walk
all ove r t he forty meter band.

Fig. 2 shows the final posi
tioning o f my little gem on

~---

DDRR comes through wit h a
nice solid contact into eastern
Canada, or Puget Sound,
Washington.

I recentl y put up a tem
p orary vert ica l fo r forty
meters and t uned it for an
swr measured close to 1.1 :1.
Switchi ng between the two
antennas produced a real sur
pri se. The DD R R worked as
well as t he vertical for getting
t he signal out, and reported
signa l st rengt hs for both of
them were indistinguishable.
However, the DDR R proved
to be exceptionally quiet ! A
noise level of 55 o r 56 on the
vertica l was 51 to 2 on the
DDRR, but the received
signal levels were identical.

I have worked both coasts

final adjustment provided
about 40 kHz of operation
around 7250 kHz for a vswr
measured at 2: 1 or less. Con
sidering the alternative of no
operat ion, I viewed th is as
only a minor annoyance.

The antenna has operate d
at this QTH for ove r a year
and a half and has sat isfied
the object ive of keeping me
on the air. Plu s, it has proved
to be quite a st imulant to
conversat ion during QSOs.
There is always the suspicion,
with any antenna yo u build,
tha t it 's real ly jus t heatin g t he
air rather than rad iating elec
tromag netic energy. Th is
ante nna, too, has fallen under
that suspicion, but every time
my doubts have risen, the

-

David Naa tz WAI}VHX
RF"D 5, Box 237
Aust in UN 55912

Adapter
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Headphone Jack
chance that you won 't have a
spea ker or headphones and
want to get o n the air.

That happened to me as I
came home from college, but
forgot to bring home a
speaker or ' phones. I used
this adapter in conjunction
with some 2,000 Ohm ear
phones that I had used with
an old Japanese transistor
rad io. •

This is also a handy
adapter to have lying arou nd
for that "oncc-l n-a-llfenme"

H ave you ever bou ght a
good pair of head

phones for your ham set that
work with your AM / FM radio
or tape recorder, only to be
confronted with a monstrous
W' plug? Well, here is a set up
that may help .
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DIGITAL A U T O CLOCK 6 DIGIT LED CLOCK KIT

.. 12/2 4 HOUR

.. SOr60HZ

.. BRIGHT LEOS;,: . -"-- .. . -- -,-,".'.

• $4.95

6($1.00

3 ($1.00
6 /$ 1 .00

ELECTROLYTIC CAPS.
2000 uFIl5V Axial 3/$ 1 .0 0
1000 uF'I25V PC l ead s 4/51.00

220 uF125V PC l ead s 5/51.00
100 uFj2 SV PC rea ds 6 / 5 1.0 0

1 0 uF12 5 V PC l eads 8/5 1.00

SWITCHES
SPOT Heavy dUty

Rocker
SPST Momentary Pu sh

Button
SPOT Miniature sl id e

rc SOC K E TS
. / ..........1 16-pin L o-profile 0 .2 5
-;;/ 18 - p tn Lo-profile 0 .29•

2 4 -pin Std . p ro f i le 0 .49

DIODES
1 N4148 switch 20 /5 1.0 0
IN4001 I A/50 V 20/5 1.00
I N400S IA/400V 15/$1.0 0
I N4007 lA/IOOOV 10 /$1.00

,

/

RESISTORS
10 0 assorted, mostl y 5% & 10%

. some 2 0%. F Ull lead S

100 /$1.29 2 0 0 /5 2 .10

0.99
0 .99
0 .55
1.19
1.7 5
0 .2 5
0 .25
0.29

1.49
1.79

· 8/$1.00
.1 0 /$ 1.0 0
· S/51.00
• 6/$1 .00
50.69 ea .

FM WIRELESS
MIKE KIT

Kit # S I·36 A

This k it uses t h e MM5 314 Cl OCk Chip and is available with a
choice of display stzes. Features 12 Or 2 4 hour time f o rm at, 5 0
o r 6 0 Hz input . fast and slow time settin g with a 110l d f u n ct io n
fo r precise time syncro n i zing. Kit inclUdes all com ponents,
etched and drilled epoxy board s and complete steP-by-st ep
assembly instru cti o n s. ( Cilse and Irilnsfo r m e r not inCluded).

K i t #S1·1Owith .2 7 " Red L EO 's $11 .50
Ki t #5 1· 14 w ith.4" Red LE O's . $1 3.95
Ki t #5 1-15 with .5 " Red LE O's . $16.95
Transformer to suit . (pc lug m o unt tyPe) $ 1.25
Transformer to suit. (molded with line cord ) S 2.50

60 HZ CRYSTAL

TIME BASE

K i t SI-36 is completely new design in FM wireless transmitters,
Unique PC Iilyout eliminates the need for wire-wound co ils
which other units use, Can be used with any dyna mic type
microphone to broadcast on the FM band. Frequen cy ra n ge
88-108 MHz.Output 'lOO mWwitha9 VbaUerY,Size, I .S"x
I.S " . Kit includes /Ill components, PC b o ard and assembly
Instructions. ( Less b attery and mic.)

Th iS kit enables any AC Powered crock t o be o perated on DC.
Compact si ze - only I " x 2 ". Power requ iremen t : 5·15 VOC @
3 rnA. Kit tn ctuces all components, PC Board and e asy t o rouow
hookup instructions for interfac ing with MOS clock chips.

Kit #51-62

. 14 .9 5

. S6 .9 5

. $6 .9 5

MEMORY
1 10 1·ll K St atic R A M
2 1 LO1 BLow pwr. version

308 Precfaio n OP Amp .
3802 Wa tt Audio Amp
555 Timer
565 Phase Locked Loop
56 7 Tone Decoder
709 Op A mp
74 1 oc Amp
748 oc Amp

LINEAR IC's

MJE 3055
90 Watt NPN Pwr. transistor
mounted on heatsink plate.
Speci al- $0.69 • . 3/$1 .95

SPEAKER I MIC.
40 ohms impedance - 1-1/8" dia.

Sp ec i al - $0.79 ea. , • 3/$2.00

TRANSISTORS
2N2 122 N PN
2 N3 9 0 6 PNP House #
2N4400 N PN
2N4403 PNP.
lN3055 N PN

••

110-V AC Adapter
$2 .50

.50 .49
• SO.5 9

9-D IGIT DISPLAY
Idea l fo r a mini c lock, carcutat or
o r st Op w atCh••1 1" digit height .

Special - $0.99 ea. . 3/$2.50

Assembled #S1·204W
$37.95

CLOCK CHIP$

DISCRETE LED
8 /51.00
6/$1 .00
7 ($ 1.00
6 /$ 1.0 0
6/$ 1.0 0
5 /$ 1.0 0

LED DRI VERS
Quad segment driver.
Hex dig it driver .

Subm ini red .
Submi ni green
M in i red .
M ini 9re en
Jumbo re d
Jumbo gre en

VO LTAG E REGULATORS

LED DISPLAYS
F ND-359 . .38 "CC $0.95
F ND·503 . .50 " CC $1.::?9
F N0-510. .50 " C A $1 .2 9
M A N-7 4. .30 "CC 51 .3 9
OL747 .60"CA $1.89
XAN-(i64 , .60 "cc rec 5 1 .9 9
XAN -(i5 4 , .60 "CC 9T1 $1.99
*Oe n ot es no decimal point.

LM309 K5v, I amp, T O-3 1 .10
780 5 sv. 1 amp, TO -22 0 0 .95
7812 12 v , I amp , T O· 220 0.9 5
781!j15 v, l am p , TO-3 . 1.25
78 18 18v, l~mp, TO·3 . \.15
7824 2 4 v , l am p , TO · 3 . 1.25

MM5 3 14 - 6-digi t, 12/24 Hr, 50/60 Hz
Multiplexed,24-p in .$3 .75

M M 5 3 16 . 4 ' digi t, 12/2 4 H r, 50/60 Hz ,
Alarm , so e. Ti m er , 40 ·pin .$ 4.5 0

50 25 2 - 6-digit , 12 H r/6 0 H Z, 24 H r/50H z,
A liHm, Snz, M px" 28·pin

CT7001 ' 6-digit, Clock, calend ar , Rad io
T im er , 1 2 / 2 4 H r , 28 · pin

MK503 8 1 - 4 ·d igi t direct drive L EO, 1 2 Hr,
50Hz, Radio T im er , 40·pi n

The hea rt o f tnis Chronometer is a high freque ncy c ry st al osci lla
tor which provides an accu racy Of! I min u te per month even
in chan g in g temperature or e lectrical "noise" ccn otuons. Easy
to assemble k i t w ith co m p let e step-by -step inst r uc tions. O r , fo r
t nose who w ould ra t h er not . a readY-built an d test e d u n it is
also avail"ble .

Kit #S 1-204
$27.95

F EA T U R ES INCLUDE :
11 or 24 hour ti me f o r m at - DiSPlay s time in hours, minutes,
and seconds o n 6 la rge, .4" red L E O digits - Operates from
9 -14 vons AC o r D C power - Simple , non-pctar teec power
input - D iSPlay b lan ks when ignition off - Interna l 9 V battery
assures timek eeP ing (without d isPlay ) when external power is
removed - Specia l c ircu i t ry su r presses voltage spikes - Recessed
swi tches in f ron t o f case fo r Qu ick and ea sy t ime setting.

Complete k it : I n cl udes a ll components, etched and drilled
epoxy boa rds, case , m ou nti ng bracket and compreh ensive
asse rnbt v instruction s. (Less 9 V Bilt tery).

TERMS Prices good tnru April

Satisfaction guaranteed . We pay shi p pi n g in Cont inental USA.
Others ad d 5 %. Overseas add 10% (20% f o r A irmail ). U .S.
F u nd s only. Orders u n der $ 15.0 0 add 75'il handling. Texas
resid ents add 5% Sales T ax. Sorry - No CO O or charge ca rds.
Check o r Money o rders onl y.

sabtronics
INTER'JAT OI'JA.L

P.O. BOX 64683·E, DALLAS, TE XAS 75206, U .S.A. S27
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Alan Applegate, We'SHE, CW Electronic Sales Co .. Denver CO

With all the ham radii

Ra~ Grenier. K9KHW, Amal eur Electronic SUPPlY, Mi lwaukee WI
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Hannes Bauer. DL1OX, lng. Hannes Bauer KG. Bamberg, W. Ger. Mark Franklin.WB~ANT. Electronic Center. Minneapol is MN

,

George Dominick, WAUWC. Bol'Idurant Bros_Co .. KnOllville TN laITy Robinson. KIIISGJ. Mid Com Electronics, mc., S1. Lou is MO

These photogrophs are worth 13.000 words . ..



,uipmentavailable today, have you ever wondered

-
~ ' ... •

'"- "- -:::.-
~

:I Fi l'le. Wfo$CWH. Ham Radio Center, Inc., St. louis 1.10.._ _ ... Tom Soltley. W3ZSX. The Comm Center. Inc., Lau rel 1.10

Ed Cobb. K4YFR, Priest Electron ics. Inc.• No rfo lk VA

In Killel , W3GK. electronic Exchange, Souderton PA Ross Hansen , W87BYZ, Ross Distribut ing Co. , Preston 10

To rece;1I8 a FREE Drake Full Line Catalog, please send name and da te of this publication to :

L. DRAKE COMPANY 540 Richard Str••t , Miamisburg. Ohio 45342 . Phone (513) 866-2421 • Telex 288-011

Western $ales and ServIce <Ant" ,. 2020 Western SI'Ol'et . Las vegas, Nevada 89102



fred Johnson ZL2AMJ
15 Field street
Upper Hutt, New Zealand

so o n can all be analyzed. It
e nab les an experimenter
while out mobile to hear his
s ig nals replayed when
reaching home. Other stations
can leave messages for you
wi th this system.

The tape recorder used is a
cheap cassette with autostop.
The autcstop is a desirable
feature so that the recorder
turns itself off when the tape
has run out. The circuit could
be adapted to other types of
recorders. A 6 volt de supply
is necessary for the recorder
used in the example described
here . This supply is obtained
by a series regulator Ql and
zener diode D1 from the 12
volt receiver supply.

Transistors Q2 and Q3 are
a Darlington pair which,
when conducting, effectively
remove the base supply for
Ql and turn the tape off. If
the base of Q2 is positive, the
tape is off. !f the base of Q2
is at earth, the tape operates.

The receiver in use has a
CA3089E in the i-f tail-end.
Connection to the mutc (or
squelch) circuitry is as shown
in the diagram. Other receiv
ers could be connected up in
some si milar way. The 470k
resi stor and Darlington con
nection of Q2 and Q3 ensure
negli gible loading of the
squelch circuitry. No mechan
ical relays are necessary.

The control switch in posi
t ion 1 enables the tape
recorder to be run for rewind
and replay. The LED gives
visual indication of an input
signal entering the system.
This is of use when recording
in the "silent" position of the
control switch.

Audio from the receiver is
t a ke n from the speaker
circuit and fed to the input of
the recorder. A resistor (of
the same impedance as the
receiver speaker) is switched
into the circuit when the
control switch is in position
3. This keeps the shack silent
during unattended recording.
In positions 1 and 2 of the
switch, the receiver speaker is
active. The receiver speaker
monitors receiver activity
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f rom the transm ission . Appli
cat ions are many. The local
repeater can be moni tored
unattended. Information such
as dail y usage rate, overnight
use, catlstgns of all users and
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turning o n a tape recorder
whene ver an input signal is
received by the receiver and
tu rn ing the tape off again
when the signal goes off 
after record ing the aud io
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Automatic

T his unit has been devel
opcd for stic kv-beaklng

on selected FM channe ls. It
has a number of useful func
tions for the experime nter.

Basically it is a unit for

- - for repeaters, logging , etc.

Taping Unit

98



during rewind and replay to
ensure that nothing is missed!

Potentiometer Pl sets the
audio to a suitable level for
the recorder input. The
receiver audio gain control
must have already been set
for comfortable room listen
ing. The two capacitors in t he
audio leads to t he ta pe
recorder inp ut are necessary
to ensure com plete dc isola
tion of the receiver from t he
recorder. Some recorders are
positive earth, while most
receivers are negative earth.

Provided tha t this problem is
recognized and investigated
wi th appropriate steps taken
if found to be necessary, then
no difficulties should arise.
My recorder is positive eart h,
but it is in a plastic case with
few metal protrusions, so the
who le t hing "de floa t s" qu ite
acceptably.

This monitoring sy stem
has been ru nning successfu lly
for so me years no w and has
bee n usefu l for keeping u p-to
date with current ha ppenings
on the channel and for testi ng

purposes. It is m uch more
acceptable to record your
own signal when testi ng or
developing transmitters and
hear it later yourself than to
re ly entirely on verbal assess
ments from ot her operators.

Transisto r Q l is an NPN
power t ra nsis tor. Q2 and Q3
are NPN small-signa l t yp es.
There are so many su itabl e
t ypes of t ransistors ava ilab le
for these ap plicati ons that no
type num bers are q uo ted
here .

This tape cont rol system is

a lso useful when out mobile.
It can be run quite conve
niently in a car. When the
vehicle is parked, it can be set
operational, and you can
soon learn if someone has
ca lled you during your
abse nce.

Constructio n is no t critical
in any way and any suitable
board or box or chassis will
be sui ta b le. Junk box pa rts
wil l inva riably be fou nd to be
appropriate!

Good luck and good listen
ing! -

Gabe Gargiulo WAIGFJ
I 7 Whitney Street
East Hartfor d CT 06118

Let's Use English

- - for a change

C Bers are known for th eir
CB lingo, the jar gon

they like to use . They use a
handle - a nickna me that
they use only o n the air, like
" Red Baron" o r " Big
Brea ke r." Their language is
colorful: " 18 wheeler " in
stead of " truck" "1()"4"•
inst ead of "OK." There are
even dictionari es of CB slang
being published.

As far as I am concerned,
thi s is foo lishness. CBers are
p e op le ta lking to o ther
people - why shouldn' t they
use t he same language as
everyone e lse?

We hams are a lmost as
bad. Our peculiar language
inc lu des such things as
"What 's your QTH ?" or
" Thanks for the fine Q sew."
Most o f our contacts invol ve
a lo t of jargon, but we
manage to get some English

in, so listeners can at least tell
w ha t la ngu age we are
speaking.

The re was a time when
ham talk had its place, on
CWo Abbreviat ions and short
cuts are t he order of the day
o n CW, but to ca rry them
over into speech is silly . The
o nly reason we kee p us ing a
peculiar fo rm of talking is
t ha t it sets us a pa rt, it makes
us a select group, with our
own practices.

I propose that we sto p
using o ddba ll t erms like QTH,
QRMary and XYL, and st ick
to terms that we have under
stood since childhood, like
hometo wn, int erfere nce, and
wife . As a grou p we have
nothing to set us apart. Oh
yes, we all managed to pass a
code and theory lest that
wasn't that much of a chal
lenge ; then we went out and

bought o ur rigs, set them up,
and start ed tal king. We're not
rea lly into t his radio thing
too technically . If we were , I
could understand us talki ng
shop, using technical t erms.

Why did we get into ham
radio at all ? To jo in a group
tha t is set a pa r t by its st range
practices, o r fo r the th rill of
being able to talk with so me
one across th e state wh ile
seated in our car, o r across
the world from t he ho me
stat ion? I think yo u know
why . So what happened?
When we first became hams
we wan ted very much to join
t he group and be f ke every
o ne e lse. So we imitated what
we heard. We adopted t he
practices we heard on the
bands. We learned to say
"The QTH here is . ..", " T he
handle here is ...", "See you
fur the r o n down t he log."

That gave us a fee ling of
bel onging, and m ade us feel
like ol d pros on t he band.

Now that C B has become
t he latest nationa l fad, and its
wei rd ways of talking are
being heard o n the streets and
o n TV, man y of us hams have
seen how silly it is and ho w
little we need our own
peculiar jargon. We can make
sense to eac h o t her by using
everyday English , the same
language we use eve rywhere
e lse. So how about it ? How
about goi ng up or do wn in
freq uency instead of QS
whying? " Furt her on down
t h e mike cord" should
become "Some other time."
Let 's lay Q RMary to rest,
a longside QRNancy. No more
talk about XYLs or Q sews.
Come on, hams, let 's hear it
for good o ld sta ndard
English! -

99



Jack Grimes W4LLR
Box 16004
Memphis TN 38116

- - sure beats study hall

Classroom

The Ham Radio

code practice osci ll ators.
I had my General before I

was fifteen and nothing, abso
lutely nothing, had ever come
ahead of hamming. This
included girls, which was
probably the reason I was still
single at the ripe old age of
twenty-four.

I was right in the middle
of a long-winded explanation
of what I hoped to accom
plish at the sc hool when my
door rattled violently.

"Wait one, Joe," I spoke
into the mike and across
three states.

A lift and pull at the door
was necessary from t he
inside, before it opened. I
looked into a pair of blazing
violet eyes.

" Mister Cook," Leigh
Wainright exclai med. "We're
trying to watch a slide presen
tation, and all we can hear on
the sound system is you!"

" Sorry."
I had learned long ago

there was no use arguing wi th
anyone, especially when they
were angry, concerning TV I,
Bel, or any other kind of
interference. "J ust give me a
minute and I'll sign off."

She nodded and I ended
the QSO brief! y.

" I' ll have to work on the
sound system, " I told her.
" I'm planning on a cl ub
station and we won't wan t to
be interfering."

" Nothing wrong wi th the
PA," Leigh insisted, "except
when you have that thing
goi ng."

Agai n, there was no use
argui ng. I changed the
subject.

" What kind of slide show
are you watching?"

" Presenting," she cor
rected me. The expression on
her perfectly mold ed face was
incredulous. " You really
don't kn ow?"

I shook my head.
"Teachers Assoc iation,"

she said tersely.
I decided her complexion

wasn't perfect. She had two
freck les on the end of her
turned-up nose.

"Oh, the union thing."
Violet eyes blaze d again.

"Yes, the union th ing. If you

an urban poverty area school
where I fe lt I could be of
service - maybe help some of
those less fortunate find a
better life .

And what career was more
wide open than electronics, in
this day of integrated ci rcuits
and microprocessors.

As I thought, I kept busy,
securing the coax I had st rung
the evening befo re from a
dipole on the roof, al ong the
wall. I had decided to set up
on 40. A 2 or 6 meter rig
would not impress the kids as
much as talking to someone
at a distance. 20 was too
crowded wi th no beam. 40
looked like the right corn
promise between distance and
rel iabili ty.

I made the final connec
tion between my transceiver
and hom e brew linear,
plugged in the mike, and
flipped a switch. I found an
open spot on the band and
checked the swr.

A " 5" called a short CO. I
went back to him.

My cares and wornes
dropped away. No matter
how down I was, I could fire
up a rig and fo rget my prob
lems. It had always been like
that, even when I was a ki d
playing with crystal sets and

had my name, Kenneth Cook,
inscribed on a cardboard tab
over the door.

My eyes took in the
familiar scene. Tables and
chairs in the middle of the
room, where students were
supposed to study and take
notes. A bench down each
wall with a few test instru
ments, mostly government
surplus. Junk TVs and radios,
wh ich should have been
scrapped years before. And a
green portable chal kboard,
covered wi th ill ustrations and
basic formulas.

Maybe, just maybe, I
thought, I could ge t those
kids interested in Ohm's Law
or how to make a good solder
joint, if I showed them how
much fu n ham radio could
be.

So far it looked as if trying
to teach them anything was a
waste of time. The sc hool was
practically an armed camp,
where keeping a semblance of
order was the major task each
day.

Although teaching jobs
were not plentiful, I could
have been working elsewhere,
either as an instructor or
technician, for more money
than Riverside paid. But I had
chosen to hunt a position in

I shoved the key in the
lock and twisted. Then I

put my shoulder against the
panel and kicked the bottom
of the door with the heel of
my shoe. It opened with a
groan. That door, like every
thing else at Riverside Vo
Tech Hi gh School, was badly
in need of repair.

Heel s clicked on hard til e.
I paused, turned, and gazed as
the chic YL figure passed.

" Hi," she tossed a breezy
greeting.

" Eveni ng," I managed to
get out.

She continued on down
the hall, hips swaying pro
vocatively. I pursed my lips in
a soundless wolf whistle, and
fumed at myself for acting
like a high school freshman.

I was there that evening to
get my ham rig set up and
chec ked out fo r class demon
strations the next day. I had
no idea what Leigh Wainright
was doing in the buildi ng. For
that matter, I had never been
able to figu re out why a dish
like Leigh was teaching Home
Ec in a crummy school like
Riverside.

I turned back toward my
room. It was hard to reali ze
only two months had passed
since I accepted the job as
electronics instructor, and
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want to see how underpaid
and over wo rked you are, and
how our educational system
in th is state compares wi th
other states, why don't you
come and watch?"

" M_gfl t as well," I grinned,
"since you've put me o ff the
. ..

air.
The Home Ec departmen t

was at the other end o f the
bu il ding. I had to walk faster
than my usual ambling gait to
keep up with her. I did n' t tell
her the reason I agreed to
attend the meet ing ~as

because of her, not the
union. I didn 't have anything
against unions. I knew th ey
had done a lot of good, but I
always had the idea th ey were
for truck drive rs, carpenters,
and o ther trades, not for
teachers.

" I ' m s ur prised you're
allowed to hold a union
meet ing in the school build
ing," I made conversat ion.

"Mr. Higdon's o n our
side," Leigh repl ied, "even
though he can't say so. He
just conveniently looks the
other direction."

Higdon was the principal.
As far as I coul d see, he
always looked th e o ther
d ir ec ti o n when anything
came up. Especi all y any thing
th at requ ired spending an y
money, like parts I needed , or
books, or test equipment.

I sat th rou gh the slide
presentation and listened to
Leigh Wainright's perfectly
modulated voice cite reams of
facts and figures. A lot of
what she said made sense. It
was ridiculous th at the lowest
paid sanitation worker had
take-home pay greater than a
beginning teacher.

But I co nfess I was more
interested in th e curve of
Lei gh Wainright's slender
throat, si lhouetted by th e
projector light, than by the
cause she espoused.

Finally the presen tation
was over. Bright lights flashed
on.

"Well ," Leigh Wainright
concl uded, "are we willing to
do wha tever we have to, to
see these Injustices are cor
rected ?"

A chorus of "veahs,"

" Yesses," and "You tel l 'em,
Leigh," rang o ut.

A man I recognized as a
science teacher jumped to his
feet. " Str ike," he ye lled. "I
say, let's st rike."

" Not so fast," Leigh shot
back . "A st rike is th e last
resort. "

They wrangled for several
minutes. Th ere was no doubt
abou t the sentiment. 90% of
th e teachers were 100%
activists.

It was also very apparent
th at Leigh Wainright was Miss
Big in the Teachers Union.

Slowly the room cleared. I
lingered until only Leigh, I,
and two burly men were left.

"Mr. Cook, I want you to
meet Mr. Summers and Mr.
Cannon," Leigh introduced
them.

" J a ke S u mmers," the
older o f the two stuck ou t hi s
hand . He was fat and bald .
" Pleased to meetchu."

" Li kewise," Cannon said.
He would have been hand
some, in a swarthy kind o f
way, if it had not been for a
white ragged scar across his
left chee k.

"These gentlemen are
from headquarters," Leigh

-explalned.
Both were impeccably

dressed , but I though they
could have passed as fugitives
from a chain gang. But th e
union men were of little
interest to me.

I was tuned to resonance
on Leigh Wainright's wave
length. I screwed up my
courage. Nothing ventured,
nothing gained, I told myself.

" Miss Wainright - Le igh, ..
I fi nally stammered . " Could I
- that is - do you need a lift
home?"

" I have my car."
I knew she did . My heart 's

S-meter dr opped to zero .
" But if you want to

follow, we co uld stop fo r a
Coke," she added.

Did I want to? You bet
your sweet o ne and only
4CX1 OOO I wanted to !

A short time later, faci ng
Leigh across a table, I listened
for the second t ime to her
union sales pitch. "And we
will strike if we have to," she

concluded.
" What about the kids?" I

objected . "Is a strike fair to
them?"

..As fair as what the city
fathers are do ing to us - and
to them."

I still d idn 't agree, but I
was willing to discuss it all
night, just for the privilege of
s itting and watching the
sparkle in her violet eyes , and
th e bounce of her bl ond hair.
Finally the subject of the
union was ex ha usted. We
re ally began to get ac
quainted. Before we parted I
had a date for the next
evening.

The fo llowing morning I
had the attent ion o f th e
ent ire class, at least fo r a few
minutes, when I fi red up th e
rig. I caught a " 4" in Florida
who was willing to rag chew.
I ex plained what we were
doing and even let some of
the stude nts say a few words,
after ex plaining th is was per
missib le, as I was actually
operating th e eq uipment.

The students seemed to be
fascinated as much by th e
VOX as by the QSO itself.

" Well?" I q ueried, after I
signed and turned down the. .
receiver gal n.

"That was reall y so me
thin '," one o f the two girls in
my cl a s s ex clai med .
"Spectallv th e way you r
voice turns eve ryt hing on an d
o ff. "

" Yeah," Russell Allen, a
boy who had bee n even more
of a pro blem student th an
others, interjected. " But how
you ma ke any bread, man,
outta just talkin' ?"

" You don't make money,"
I ex plained. " In fact, it is
against th e law to use am a
teur rad io for co mmercial
purposes. But you can learn
- how to build, adj ust, and
main tain rad io transmitters
an d receivers. There are
millions of jobs in related
fiel ds: police radio, taxicabs,
broadcast, TV . . ."

I waxed eloquen t, "Why,
ha ms ha ve always been
pioneers, o pening up fre
q ue ncies once considered
worthless."

I stopped, knowing he

wo uld not understand about
frequencies. " I learned most
of what I know working with
ham rad io," I finished. " I
co uld hold down almost any
kind of electro nics job, and
be mak ing a lot of mo ney."

Russ pounced on my
wo rds. Hi s brow n eyes
danced and his chocolate face
displayed an insolent grin.
" Then how come you're here,
teach ?"

There was noth ing stu pid
about Russ Allen . I des
perately wanted to reach him,
to hel p him, but I felt frus
t rated.

" Money isn' t everything."
I finally rep lied. " I'm here
because I wan t to do some
th ing useful. "

" If you ain't here for th e
bread, how co me yo u gonna
st rike? "

So the st rike talk had got
back to the students.

"Nobody said I was."
" You gon na scab?"
I knew the conversation

was going far beyond the area
where it should have been
allowed , but I had let it go
too far to stop.

" I'll be here to teach any
day the school is open," I
told him. " Now, how about
you ? Are you going to take
advantage of your oppor
tun ity for an educatio n?"

" I be here, " he said, "i f
you be."

That night my date wi th
Leigh Wainright went as
smooth as a local 2 meter
QSO. For the first time in my
life, I fo und myself mo re
interested in a girl than my
radio equipment.

It happened sooner or
later to most good hams, I
excused myself, judging by
the number of XYLs and
Junior o ps.

I went to a nu mber of
union meetings with Leigh,
at various locations th rough
out the ci ty. Each was a
repeat of the one at River
side, although the teachers at
Riverside were by far th e
mos t m il i tanto At eac h
meeting the two organizers,
Ja ke Su m mers and Art
Cannon, were present. But I
co uld not see that they took
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any active part.
Once I tried to explain

ham radio to Leigh. She
echoed Russ Allen's thoughts.

" But Ken, what good is
it?"

I repeated all I had said to
Russ and added:

"Hams handle all kinds of
emergency messages during
floods, tornadoes, ice storms,
and so for th. Many have
emergency power. Countless
lives have been saved and
literally millions o f messages
have been handled for the
Red Cross or branches of the
military. The Army , Air
Force, and Navy all recogni ze
the value of hams and have
their own ham organizations

The Mil itary Affi li ate
Radio Service - MARS."

She may have been im
pressed, but she failed to
show it. However, I knew she
was uptight over the union
thing.

"We have this local net
right here in the citv," I went
on. "We meet every Friday
night ..."

"Meet? Where? " she Inter
rupted. "Would they be inter
ested in seeing my slides?"

I laughed. "We meet on
the air for an emergency
dril l."

"Oh," she sai d, "just a
bunch of radio nuts."

For the first time, I was
angry with her. " Ham radi o
operators incl ude some of the
finest and best-known people
in the world," I snapped.
"People like Arthur Godfrey
and Barry Goldwa ter.
Doctors, lawyers, teachers,
politicians, businessmen,
policemen - you name it. I'm
new in this city, but I'm
willing to bet you'll find
every profession I named on
the net!"

"Sorry" she said " I, ,
didn't mean to rile you."

"Would you like to listen
when it's my night to call the
net?"

She nodded, but without
en thusiasm.

I continued seeing Lei gh
Wain r ight almost every
evening. Thoughts of a home
and family life were very
much a part of each day.
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Strike talk waxed hot. I
helped Leigh draw up a list of
demands. Truthfully, nothing
asked was unreasonable,
except perhaps the dues
check-off whether a
teacher chose to belong to
the union or not. And even
that was a matter of opi nion.

The list was duly sub
mitted to the School Board
and passed up to the Mayor
and Commi ssioners.

In the meantime, I moved
more of my personal equip
ment into my room at school.
I set up my two and six meter
FM ri gs. Beams were not
necessary because of the
repeaters. Both ri gs were
VOX controll ed. I had always
been a nut about that, so I
could keep both hands free to
solder or wi re while oper
ating.

Fi nally, it seemed, I was at
last creating some stude nt
interest. I didn't know if the
ham demonstrations deserved
the credit , or if I had, some
how, at least partiall y, won
their trust.

In spite of dating, 1 still
managed to meet the net.
Leigh Wainright or no Leigh
Wainright, I had no intention
of abdicating this responsi
bility. On several occasi ons I
found Russ waiti ng for me
o uts ide t he school. He
pu ttered in the shop, solder
ing on a code practice oscil
lator and listening as the net
progressed.

Then negotiations began
to b reak down between
the teachers organization and
the School Board.

Le igh Wainright was
totally com mitted to
teachers' rights.

I found out she had
chosen a position at Riverside
because she wanted to expose
the conditions there, which
were worse than they were in
any other school in the ci ty. I
could see she was becoming
more and more frustrated.

One aftern oon she told
me, " I'm sorry, Ken. I can' t
be with you tonigh t. We have
a showdown meeting with the
School Board. The way it
looks now we 'll be on strike
tomorrow!"

I hadn't thought much
about the possibility of a
strike. I figu red they would
work something out. And if
the worse came to worst,
those who wanted to strike
would stay home and those
who didn't, wouldn't.

I seldom watched TV and
nothing prepared me for the
scene outside the school the
next morning.

The crowd was immense.
Students, parents, poli ce,
reporters, TV crews, and
teachers mi ll ed about. The
teac hers moved in a ci rcle,
carrying placards wh ich pro
cl aimed their grievances.
Lei gh Wainright headed the
marchers.

She saw me and waved a
hand in greetin g.

The di n was intense.
Parents shouted obscenities.
Teachers replied. Students,
looking forward to a holiday,
agitated by th rowing an
occasional rock or bottle
from ti me to time at the
cordon of police who stood
between them and the
teachers.

"You ga in' in, teach?" I
heard a fami liar voice inquire.
The arrogant smi rk I remem
bered was on Ru ss Allen's
face.

I had not kn own until that
minute what I would do.

I sq uared my shoul ders.
" I 'm going in."

" Wait," Russ instructed.
He moved about swiftly

and was back in a couple of
minutes with three of my
students.

"This is all," he said.
I led the way. We moved

toward the cordon of police.
Two stepped forward to meet
us.

" I'm a teacher," I said.
" I'm not striking. We're goi ng
in."

" We can't guarantee your
safety! "

"We 're going in," I re
peated.

Their ranks parted slowly.
We moved forward, up to the
line of marching str ikers. I
met Leigh Wainright, face to
face.

"Ken," she gasped.
" I'm going in," I told her.

"The children's education is
more im portant than any
thing else."

The look on her face told
plainer than words how she
felt.

Po li c e parted the
marchers. We slipped through
onto the school grounds. I
noted a couple of other
teachers and a dozen students
followed us.

Then I spied Summers and
Cannon. They stepped from
the line and moved quickly
al ongside of me , one on each
side.

" Friend" Jake said "ain't, ,
you makin' a slight mistake?"

Cannon seized my arm.
His hand was like a vise.
" Breakin' a picket line could
be downright unhealthy,
frien d."

"Besides, what will your
little woman think?" Jake
added.

I shook them off and
trudged ahead. Now I knew
the function of the two:
muscle men, when the going
got rough.

The day was a washout as
far as any actual work on
lessons was concerned. But I
sensed a new respect from
Russ Allen and the other
three students. Once he pu t
his thoughts in words:

" You really ai n't here just
for the bread , teach!"

"1 need money to live
same as anyone else," I
rep lie d . " But educating
America's future citizens
seems more important to me
than the size of the salary:'

He nodded, solemnly.
That afternoon, getting

out of school was as much an
ordeal as getting in. The
police surrounded us CO~

pletely and escorted us
through the crowds.

The next day we knew
what to expect, and took our
Iu nch . Six teachers and
maybe fi fty studen ts crossed
the picket lines wi th us. And
the day foll owing, more than
'00 students and several addi
tional teachers.

The contempt in Leigh
Wainright's eyes was almost
more than I could bear. But
there was nothing I could do.



She th ought she was right. 1
felt I was.

Th a t afternoon th ings
appeared even more hect ic.
Boos were plentiful and
obscene gestu res the order of
the day as o ur little band ,
encircled by police, started
across no man's land, away
fro m the school.

Then shouts and yells
arose. Several people sur
rounded a police car and
be gan r ocki ng it . More
swarmed around and the car
was turned o nto its side.

Our escort rushed toward
that mo b, and the striking
teachers headed for me. I felt
a blow in my stomach, and
caught a glimpse of Cannon
as I went down. Then feet
were tromping. I realized the
people had gone mad as
blackness closed around me.

When I awoke, it took
seconds to realize who I was,
minutes before the wail of a
siren and the motion of a
vehicle penetrated my mind . I
was flat o n my back o n a
stretcher.

Then I thought it had to
be a d ream as part of that
dream spoke:

" Ken. Than k God, Ken.
Are yo u all right ?"

" I am now," I to ld Lei gh
Wainright. " That is, if I'm
even here." Then memory hi t
me. " The kids? Other people?
How many were hu rt ?"

She shoo k visi bly. " Too
ma ny . Maybe I've been
wrong. Ken. I never knew
people could go crazy."

• 'Not people, " I said.
" Mobs."

"When I saw you - all
hurt like that ... ," she
choked. 1 reached for her
hand.

A t th e hospital they
checked me over, patched me
up and checked me in. I had
cuts and bruises, and a lump
on the head, bu t no broken
bones. But they insisted 1
remain overn ight for observa
tion.

Leigh stayed until they ran
her off.

"See you in the mo rning
at school," 1 told her.

" Ken, no ," she remon
st rated. " Haven't you had

enough?"
I shook my head.
She kissed me befo re she

went out the door. Once
again I slept with visions of a
blond , violet-eyed XYL and
six ju n io r o ps running
through my dreams.

They released me early the
nex t morn ing. I went directly
to the school. The scene was
much subdued from the day
befo re. It was as if the mob
had run o ut of steam after
blowing a pop valve.

A few teac hers still
marched . Leigh Wai nr ight was
not o ne of them. I looked
about for familiar faces and
was relieved to see the bushy
Afro and intelligent brown
eyes of Russ Allen. He wore a
bandage on one cheek and
one arm was in a sling.

" Ready , teach ?"
" Ready ," I said.
T he students bunched

behind me as we walked
toward the picket line. No
words were spoken as we
crossed the stree t. As we
approached the picket line, I
heard Leigh cry out from
behind me:

" Ken! Wait!"
S he joined us and

reached for her hand.
"I -I'm still fo r the

teache rs," she said, " but I
can 't be a part of violence."

" Yo u wanted to call atten
tion to co ndit ions here at
Riverside," I told her. "And I
guess you've done that. "

" T he w rong kind of
publ icity," she said bitterly.
" Peo ple who saw those news
fil ms o n TV will th ink
teachers are a bunch of wild
animals."

That morning, almost a
th ird of the teachers and
studen t bod y entered the
building. It was my guess the
strike was all but over. And
little, o r nothing, had been
accomplished .

But o ne good thing had
come out of it. I had gained
the respect of my stude nts.
Russ Allen was the pri me
example. He listened to every
word I spo ke, and I knew he
was convinced I was sincere
in the work I was doing.

Lei gh spent most of the

day o bserving my class, since
none of her students were
present. She was impressed at
the eagerness Russ and the
o ther students displayed.

That morning and again in
the afternoon, I fired up
the rig and we talked to
peopl e in six different states.

" Ton ight's my night to
call the 2 meter net," I told
Leigh . " Want to sit in?"

" Here?"
I nodded .
"Can we get in th e build

ing?"
I shrugged. "Why not? I

get in every day, and the
picket line is o nly d uring
school hou rs."

" I'd love to ," she agreed.
That night I picked Leigh

up early and we drove slowly
to the school. There was no
indication a strike was in
progress. But as we parked, a
police car cruised by, circled,
and came back. We identifi ed
ou rselves. In a couple of
minutes Russ joined us and
we pro ceeded into the
building.

A school security guard
intercepted us at the door,
but he knew us and we ex
changed greet ings as I reset
the lock .

"Bet ter keep everything
locked," he advise d. " We
ain't taki n' no chances."

" I thi nk the strike's about
over, " I replied.

" Me, too, " he agreed .
" And I'm plenty glad. Myoid
lady's scared to death I'll get
hurt o r so methin'."

" I was, too," I confided.
"And then I was."

We laughed together. I
invited him to joi n us for a
while when he made his
rounds.

The door to my room,
after the usual sequence,
o pened. I snapped on the
light and fi red up t he 2 meter
rig. It was not quite net time,
and th e usual pre-net chitchat
was In progress.

I ex plained the VOX
system to Leigh, and told her
.how autopatch wo rked.

Russ made the necessary
entries in my log book. I
opened the net and began roll
call. I was about a third of

the way down the list when
my door rattled violently.

" Wait o ne," I said into the
mike. Habit caused me to
ro tate the receiver gai n to
"0" befo re I went to the
door. I lifted and pulled,
expec t ing to see the security
guard .

"Well , ain 't this a party ?"
Jake Summers snarled as the
door swung open .

He push ed past me.
Cannon fo llowed. The
younger man 's hand closed in
a vise-like grip around my
arm . "Friend, didn't we tell
you crossing a picket line
cou ld be unhealthy ?"

" Jake! Art! What is the
meani ng of th is?" Leigh
demanded .

Both men laughed. "Now,
sister. You d idn 't th ink we
could let you welsh o n our
deal, did you?" Jake sneered .

" You 'd better leave," I
tried to make my voice firm.
" The security man will be
here in a few minu tes."

" He ain't likely to be no
where for a long t ime,
friend ."

Out o f the corner of an
eye I saw Russ move toward
the transmitter. I th ought I
knew what he was tryin g to
do. I began struggli ng. I had
to keep the thugs ' eyes off
the boy.

Cannon's hand found my
throat, and Jake landed a
kick in my groin . But I had
seen Russ's hand turn up the
mike gain before he glided
away.

"What we gonna do about
the boy?" Jake demanded.

I heard a faint click as I
doubled over. The VOX relay
had kicked in. I prayed they
hadn 't noticed .

"We got no choice,"
Cannon snapped. " We ain't
gonna leave no witness."

Russ's eyes were wide and
rou nd . " I don't hea r
nothin'," he said. " I don't
see nothin' . I don 't say
nothin'!"

"W-What do you intend to
do - with us?" Leigh asked.

They didn' t answer.
"Li st e n , " I s houted,

before the delay unlatched.
" You can't break into River-

' OJ



side vo-Tech and kidnap us 
maybe murder us - and get
away with it, People know
where we are. They'll be here
in a hurry. Jake Summers,
you tried to kill me yester
day. You didn 't make it. You
won 't get away with it
today!"

"Shut up," Jake growled .
" Co me on " Cannon,

snarled. "Let's get out of
here."

He hau led o ut a snub
nosed revolver fro m beneath
his coat and waved toward
the door.

"You, too," he told Russ.
" Please, Mister. Don 't

make me go. I ain 't gonna say
nothln'.'

Again, Cannon waved the
pisto l toward the door. Russ
dropped to th e fl oor and
began yelling.

" Help, somebody, please !
They gonna kil l us. They
gonna take us away and kill
us, right now!"

Russ was the picture o f a
genuinely terrified boy, and I
couldn't blame him, for I
wasn't exactly comfortable
abou t the situation. Bu t he
knew he was "on the air,"
and no actor ever gave a
better performance.

Jake landed a solid ki ck in
the boy 's si de. Russ qu ieted
as sudden ly as he had begun.
He staggered to his feet and
lurched out the door.

Cannon twisted my arm
behind my back and forced
me fo rward into the hall.
Jake prodded Leigh, who was
sobbing softly .

I knew how terrified she
was and I longed to co mfo rt
her . But th ere was no way I
could let her know we had
been telling more th an fifty
ham radio operators what was
happening.

We moved down the hall,
not toward the front of th e
building, but in th e direct ion
of the Home Ec de partment.

" Look," I said . "You need
Miss Wainright. She hasn' t
qu it the union. Let her go.
She just came in th is morni ng
to watch me operate my ham
rig."

"Shut up, punk," Cannon
growled.
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We reached Leigh's room.
Jake opened th e door with a
key he too k from his pocket,

Leigh hung her head. " I let
them have my keyri ng one
night to co me after a pro
jector. They must have had
du plicates made."

So th ey had simply un
locked a door and walked in,
I th ought. I remembered the
security guard, and how he
had met us at the door. Then
what Cannon had said.

They herded us across the
room toward a wi ndow. Jake
raised it, listened, shoved a
big foot against the rotting
screen, then climbed through.

.. All right, sister," Cannon
ordered.

Russ was next and I fol
lowed him.

The grounds were dark .
We moved slowly, past the
cafeteria, in th e direction of
the football field .

Had I miscalculated ? Had
the net members decided the
real life d rama relayed by our
two meter re peater was a
hoax?

I couldn't believe it, yet
where were th e police?

Then I heard something.
Cannon heard it too.

" What was that?" He
stopped.

"Garbage pail," I said.
" Probably a dog."

Afte r a long mo me nt we
moved fo rward again.

All at once I heard a
welcome sound. The whoop
whoop and wail of a siren.
Faint , but building. Then it
sounded as if half the police
force was approachi ng.

T wo th in gs happened
almost at th e same time.
Cannon and Jake turned to
run . I stu ck a fo ot in fro nt of
the fat man, and he tumbled
to the ground . Several figures
popped u p from behind th e
garbage cans.

"Stop or I'll shoot," one
yelled.

Cannon swung toward the
man, the revolver in his hand.
A slim figure hurtled past me
and into the th ug's side.

Russ knew how to tackle.
Flashlights came on and a

policeman got handcuffs on
the two muscle men . Then

the officer turned to me.
" Hi , Ken ," he said. " I'm

WA9- - - . I was just comi ng
off duty and caught th e
excitemen t on my mobile
rig."

" Boy, am I ever glad to see
you," I said, and added, " this
is Leigh Wainright. Leigh, th is
is Bob , one of the net mem
bers. You didn 't realize it,
but the VOX circuit kept my
transmitter o n all the t ime we
were in my classroom.

Others crowded around,
in trodu cin g th emse lves .
Po lice began arr iving by the
dozen. Bob ex plained he had
used the autopatch in his car
to call them while en route.

Somebody said they had
found the security guard ,
trussed up , and with a lump
on his head , but o therwise
OK.

The police took Summers
and Cannon away, after
tell ing us to report to police
headquarters and give our
statements the next mo rning.

By that time there were at
lean a couple of dozen hams
milling about.

"What say we go to the
radio room for an eyeball? " I
sugges ted.

Everybod y agreed.
Leigh Wainright had reo

covered her poise completely.
She detoured throu gh the
Home Ec departmen t and
picked up a coffee pot. Soon,
one would have thought we
were at the end, or the begin
ning, of a big hamfest.

Hams kept coming until
th e room was overflowing.

Somebod y fi red u p my rig
and soon the word was passed
to th e shut-i ns and distant net
members.

Of co urse I had to go over
what had hap pened several
times, including Russ's cool
and shrewd th inking.

One th ing led to another. I
began to tell th em what I had
acc ompli shed wit h the
studen ts by using ham radio.
Then Leigh took over and
was soon conducting a tour
of Riverside, pointing out all
the glaring deficiencies.

I no ticed one o f th e hams
taking notes, and I remem
bered the boast I had made to

Leigh about fi nding people
from all walks of life on our
two meter net.

When we got back to my
classroom I conducted a poll.
We had one newspaper re
porter, seven doctors, one
man who was an aide in the
Mayor's office, four druggists,
two plumbers, three police
men, fou rteen people con
neeted with radio and TV
stations (mostly engineers),
fi ve lawyers, fou r teachers
(two college level), forty-o ne
who were businessmen or
worked at various other posl
ticns, and, believe it or not,
one School Boord member!

" Just a bunch of radio
nuts," I whispered to Leigh.
" Do you think you could
ever learn to love o ne?"

"Oh, Ken" was her o nly
co mment. But th e loo k on
her face gave me the answer I
wanted . That was th ree years
ago.

We now have one junior
op and another on the way.
Leigh got her ham ticket a
year after we were married.

I wish I could say the ham
School Board member and
the ham ne ...... man gave us
enough publicity that all ills
at Riverside vo-Tech were
cured.

But it did n't work th at
way.

True, we got good pub- .
licity , and the support of t he
media. Some improvements
were made, and we got a
small raise in pay.

As usual, everything in life
was a compromise.

One interesting thing came
to light.

Jake Summers and Art
Cannon both had felony
records, and were not official
r e p re se n t at ives of th e
National Teacher' s Organiza
t ion . They were part of a
wil dcat , militant union and
had lied to Leigh , intending
to use the union as a base of
operation to further some
nefarious scheme.

Russ Allen graduated from
Riverside with honors, and
most of my classes are no w
there to learn.

I gi ve ham radio the credit.
Wouldn 't you?
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than 100 Hz per hour after 30 minutes warmup, with less than
100 Hz variation for a 10% line voltage variation. An FET VFO
provides excellent thermal stabi lity for heavy-duty operat ing
without excessive heat buJldup. And the performance--proven
6146 fina ls give you a much cleaner sig nal than TV-type
sweep tubes.

Operating leatures lor REAL convenience
The HW-1 01 Is one of the easiest-to-operate transceivers we
know of, it's Idea l for beginners and it's a real pleasure for
experienced rad io Amateurs. Smooth dial drive with a 36-1
ratio and an extra-la rge tuning knob provide backlash-f ree
tuning. An easy-to-read front panel meter shows elqnel
strength on receive, ALC voltage on transmit , and can be
switched to read relative power output or final amplifier
cathode current. Frequency readout is on a large, backlighted
dial marked with 5 kHz divisions. There's a front panel mike
Input and phone jack, RF and AF gai n con trols, mode and
bandswitches, MIC/CW level, driver preselector and f inal
controls. All controls are smooth, posi tive and precise to give
you a truly " professional" feel.

Famous Heathkit ease 01 assembly
The HWw101 features a wide-open chassis layout for easy
assembly and service should you ever need It. Uncrowded
circuit boards, a co lo r-coded wiring harness and special
"Switch Boards " wi th bui lt-in wafer switches greatly simplify
assembly. Our world-famous step-by-step assembly manual
tells you exactly what to do and how to do It, even how to
solder. And our "We won't let you fai l" promise is you r as
surance of techn ical hel p should you need It.
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performance-proven design is recogn ized by Amateurs world
wide for quality and value, and its low kit-form price makes it
the least expensive, FULL·FEATURED Amateur transceiver
around. Compare the HW-101 with other units seJJing for much
more, and you 'll be convinced!
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And a transmitter section to match
The HW-l 01 transmitter operates PTT or VOX on sse and
CW transceive Is provided by operati ng VOX from a keyed
tone, using grid block keyi ng. Frequency stabili ty Is better

Full Coverage And Full Power
The HW·101 gives you complete coverage of all Amateur ra
dio frequencies without expensive add-ons or accessories.
Its 180 watts input PEP and 170 walts CW means you'll get
your signal out loud and clear. It' s ideal for selling up a basic
operating station, and it's compatible with all Heath kit linears,
so you can add even more power when you need It.

A receiver section that really performs
Less than 0.35 jJV sensitivity for 10 dB S +N/N on SSB brings
in weak stations loud and clear. The hlgh-quallty crystal IF
fi lter keeps signals separate with a selectivity of 2.1 kHz at 6
dB down, and 7 kHz at 60 dB down. Image and IF rejection of
better than 50 dB help bring r ou world-wi de receiving that's
clean, clear and crisp. There s an optiona l 400 Hz CW filler
available too.
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Bob Wilder W4NVH
Route 4, Box 230-Z
Theodore AL 36582

- - part I: bandplan and crystal info

CB to 10--

Fig. 1. NOTES: * >= Channels 1 through 10 and channels 17 through 23 in the CW segment are
not authorized at this time for Novice or Technician class use. ** >= Channels 17 through 23 in
the SSB segment are the same frequencies as channels] through 6 and channel 8 of the AM
segment.

28.505
28.515
28.525
28.545
28 .555
28.565
28.575
28.595
28.605
28.615
28.625
28.645
28.655
28.665
28.675
28.695
28.705**
28 .715**
28.725**
28.745 **
28.755 -
28.765**
28.795**

gest some standard blocks of
channels (frequencies) that
cou ld be used to increase the
effectiveness of these low
powered rigs. With both the
Novice and Technician class
license holders on 10 meter
CW, it can be seen that there

28 .705
28.715
28 .725
28.745
28 .755
28.765
28.775
28.795
28.805
28.815
28.825
28.845
28.855
28.865
28.875
28.895
28.905
28 .915
28.925
28.945
28.955
28.965
28.995

Converted Ten Meter Frequencies
AM Phone sse Phone
Frequen cy (MHz) Frequen cy (MHz)

idea of getting low power
transceivers to wo rk is to
establish some simple ground
ru les. If every person con
vert ing a CB rig for 10 meters
picks frequencies at random,
very little acti vity will resu lt .
I would like to therefore sug-

Origina l Novice/Tech
Channel Frequency (MHz ) Frequency (MHz)

1 26.965 28.005 *
2 26.975 28.015 *
3 26.985 28.025 *

• 27.005 28.045 *
5 27.015 28.055·
6 27 .025 28.065 *
7 27 .035 28.075 *
8 27 .055 28.095 ·
9 27.065 28. 105

10 27 .075 28.115
11 27 .085 28.125
12 27 .105 28.145
13 27 .115 28.155
1. 27. 125 28. 165
15 27.135 28. 175
16 27. 155 28.195
17 27. 165 28.205"
18 27.175 28.215"
19 27. 185 28.225 *
20 27 .205 28.245 *
21 27.215 28.255*
22 27.225 28.265 *
23 27.255 28.295*

A Legal Alternative

fut ure. Now is th e t ime to
drag out that old 11 meter rig
and convert it to 10 meters
on crystal controlled channels
that cou ld become standard
all over the country.

The first th ing that has to
be done to make the whole

F or some time now, there
has been an ever-grow

ing concern over the outcome
of the ten meter band. The
ham use of the band has
dropped over the past several
years due to sunspot activity
to a point where other ser
vices, mainly Citizens Band,
feel that the frequencies
could be put to better use. I
remember when 1 used to
work into Europe daily with
five Watts and a dipole on CW
and AM, and even into ZL
and VK land after I got up a
3 element "plumber 's de
light" beam.

The sunspot cycle, though
probably not as good as the
one back in the late 1940 's, is
about to open the band up
again. Many groups are pres
ently getting ready for better
act ivity on ten with the estab
lishment of nets and even
new repeaters.

The above is the whole
idea behind this article: an
easy way to get back on 10
meters with low power with
a small outlay of cash.

When the FCC announced
that they were increasing the
Citizens Band from 23 chan
nels to the current 40 chan
nels effective January 1,
1977, the prices started to
drop on the 23 channel units.
If indications here apply to
the country as a whole, a lot
of hams started picking up
these cheap rigs with the idea
of first going on CB in their
cars to keep track of t raffi c,
and secondly, someday co n
verting the CB rig for use on
other bands, namely 10
meters.

Also, there seems to be a
large influx of former CBers
giving up the ranks of CB and
going on to amateur radio.
Over 80% of the new hams in
the Mobile, Alabama, area are
former CBers who wanted to
get away from the QRM on
11 meters. Most of these
former CBers stil l have their
old CB rigs stored away in
their junk boxes. They have
picked up the ham habit of
never throwing away any
thing that might be usable
some time in the far distant
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28 .505 MHz Output Used To Show Example of Crystal Frequency
Transmit Crystal Frequency Transceive Crystal Frequency

(Both Transmit and Recetvel

PART II

ORIGINAL CRYSTAL FREQUENCIES FOR CB OPERATION

Fig. 2. NOTE: With this many different i-f combinations being
used, it is necessary that exact specifications of the transceiver
to be converted are known.

F 28 .505 MHz F · 501 0 23.495 MHz

1- 14.25250 MHz F + 50 10 33.51 5 MHz

.£
3 9.5016667 MHz F -l 0000 18 .505 M Hz

.z,
4 7.126250 MHz F + 5995 34.500 MHz

F + 6200 34.705 M Hz
F + 10635 39.140 MH z
F -£456

12.52450 M Hz

.E..!pll 12.41 833 M Hz
F - 10700

3 5.935 M Hz

Receiye Crystal Frequency

F - 265 28.240 MHz F · 455 28 .050 MHz
F + 455 28.960 MHz F · 1365 27.140 M Hz
F + 1650 30.155 MHz F- 1650 26.855 MHz
F + 1680 30.185 MHz F - 1750 26.755 MHz
F - 1755 26.750 MH z F·2310 26.195 MH z
F - 3580 24.925 MHz F + 4000 32.505 M Hz
F + 4300 32.805 MHz F + 4224 32.730 M Hz
F - 4455 24.050 MHz F • 5500 23.005 M Hz
F + 6000 34.505 M Hz F • 6000 22.505 M Hz
F · 6500 22.005 MHz F + 668 5 35.190 M Hz
F + 7500 36.005 M Hz F + 8000 36.505 MHz
F - 10000 18 .505 M Hz F + 10700 39.205 MH z
F - 20635 7.870 MHz F • 23505 5.000 M Hz
31955 - F 3.450 MHz F - 455

2 14 .025 MHz
f + 455

2 14.480 M Hz F - 4 55
3 9.350 M Hz

F - 455
4 7.0125 MHz F + 1650

2 15.0775 M Hz
F + 1640

3 10.048333 M Hz

quency. This type of trans
ceiver can be mod ified for use
on 10 meters, but the ex·
pense would probably be
more than buying or buil ding
a si mple 10 meter transmitter
and simple conve rte r for use
with an existing receiver. The

possibility of building a si m
ple VFO to replace the
crysta ls in the transmitter and
receiver sections of this type
of transceiver would solve the
problem of the large numbers
of crystals needed .

Th ere a re two ot her

Channel Numbers

1·2 ·3-4
5-6·7-8
9-10-11-12
13-14·1 5·16
17-18-19·20
21·22-23
1-4
5-8
9-12
13-16
17-20
21-23
1-4
5-8
9-12
13-16
17-20
21-23
1-4
5-8
9-12
13-16
17·20
21-23
1-4
5-8
9-12
13·16
17-20
2 1-23
See Note 1
See Note 2
See Note 3
See Note 4
See Note 4
See Note 3
See Note 2
See Note 1
See Note 1
See Note 2
See Note 3
See Note 4
See Note 1
See Note 2
See Note 3
See Note 4
See Note 1
See Note 2
See Note 3
See Note 4
See Note 1
See Note 2
See Note 3
See Note 4
Tra nsmit (TX }
Heceive (AX)
See Note 4
See Note 3
See Note 2
See Note 1
LS8
A M and USB
AX Oscillator
All Frequencies

23.290
23.340
23.390
23.440
23.490
23.540
37 .600
37 .650
37.700
37 .750
37.800
37.850
11.705
11 .755
11.805
11.855
11 .905
11 .955
8.159
8.209
8 .259
8 .309
8 .359
8 .409
11.740
11 .790
11 .840
11.890
11 .940
11.990
14.950
14.960
14.970
14.990
10.595
10.615
10.625
10.635
7.4585
7.4685
7.4785
7.4985
7.46 15
7.47 15
7.4815
7.501 5
11.0035
11.01 35
11 .0235
11.0435
7.4225
7.4325
7.4425
7.4625
11 .275
11 .730
10.140
10.160
10.1 70
10 .1 80
7.8015
7.7985
7.3435
7.8025

Crystal Frequency
(MHz)

(USB)

A

o

H (LSB)

E

8

F

c

G

K

L

J

M

o

N

Crystal

are fairl y broad. To fulfil l the
requ irement of being channel
selectable without being tun
able by the operator, most
CB ri gs on the market today
wi ll give close to 4 Watts
ou tput at both extremes of
frequency, that is, at chan
nell and channel 23.

Afte r revi ewing the crystal
requirements of over 1200
different CB transceivers, I
was able to arrive at the
common configuration for
both transmit and receive
crystals. Every tr ansceiver re
viewed fell into one of the
configurat ions shown in Fig.
2, where " F" indicates the
output frequency desired.

The frequency combina
tions shown in Fi g. 2 are for
CB tr ansceivers that use a
single crystal for each trans
mit channel and another
crysta l fo r each received fre-

must be a block of channels
that they can use when they
convert a CB rig to CWopera
tion . There is unwritten use
of SSB only on the low fre
quency end of the 10 meter
phone band, so t he SS B CB
rigs that are converted should
have a block and, of course,
the bulk of the converted CB
rigs, being inexpensive AM
rigs, wil l need thei r channel
allocations. Fi g. 1 lists all
three of the groups of 23
channels th at could be used.

The very nature of the
basic CB transceiver makes
this ty pe unit one of the
simplest to convert to ten
meter operation. In the case
of o ther ty pes of low power
surplus eq uipment that has
been avai lable in the past, the
tunab le stages have been fair
ly narrow, but in the case of
the CB rig, the tuned stages
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PART III

CONVERSION FACTORS FOR 10 METER OPERATION

Fig. 3. NOTES: 1 = Channels 1, 5, 9, 13, 17, and 21, 2 = Channels 2, 6, 70, 14, 18, and 22. 3 =
Channels 3, 7, 1" 15, and 79. 4 = Channels 4, 8, 12, 16, 20, and 23.

PART I

See Part III for Crystal Formula
Manufacturer Model Numbers Shift Tx/RX Main OSC

B & K (Cobra) 19,21&29 L F A
B & K (Cobra) 130,1 31 & 132 LSB N H C

USB N I C
8 & K (cobra! 138 & 139 0 J D
8 & K (Cobra) 132A & 1328 LSB N H C

USB N I C
Pace 123A M G B
Pace (SS81 10008, l000M 0 K ,
Pace CB·143, CB-144 M G B
Midland 13-8808, 13·885 LSB N H C

USB N I C
Midland 13-895 0 J 0
Realist ic TAC-238 , TRC-40, TRC-49 M G B
Roby n T ·1238 L F A
Robyn T·123C, K-123 M G B

AMGT·VII
Royce 1-602 M G B

L"'1 0.235 MHl TX L"'9.735 MHl TX L"'9.535 MHz TX
L"'10.690 MHz AX L-10.190 MHz AX L=9 .990 MHz AX
(Frequency groups A & F remain the same)
TX '" 38240 - Freq. of low end.
AX " 38240 - Freq. of low end + 455 kHz
H=8498.5 kHz H=899.5 kHz H"'9198.5 kHz
(Frequency groups N & C remain the same)
H '" Low end frequency minus 19506.5 kHz
1=8501 .5 kHl 1"9001.5 kHz 1=9201.5 kHz
(Frequency gro ups N & C remain the same)
0 '" Lowend f requency minus 19162.5 kHz
B-38640 kHz 0 =39140 kHz 8 '"39340 kHz
(Frequency groups M & G remain the same)
+ 1040 kHz + 1540 kHz + 1740 kHz
The above is t he frequency " 8" must be raised f or
each frequency group for operat ion in the 10 meter
band .
0 "8842.5 kHz 0 =9342.5 kHz 0=9542.5 kHz
{ Frequency groups K & E remain the same}
0 = Low end frequency minus 19162.5 kHz

1000B, or the Pace 10QOM
should prove fi ne choices for
conversion to 10 meter SSB.
In each of these, the origi nal
7.8025 MH z crystal is the
only crystal that needs to be
changed. It seems logical that
a multiple deck crystal
switch/socket package could
be used. This arrangement
would allow several 23 chan
nel arrangements over the 10
me ter SSB segment. For ex
ample: Selection of the lower
end frequencies of 28503
kHz, 28505 kHz, 28507 kHz,
and 28 51 0 kHz would require
only 4 crystal s for a total of
92 channels betwee n 28503
kHz and 28800 kHz.

There are several linear
amplifie rs on the market to
day which are smaller than
most CB transceivers and
have output of 50 to 100
Watts. Of cou rse, most of
these un its are rated as 3 to
30 MHz " ham" amplifiers
which actually on ly work
well between 26 and 30 MHz.
These small am plifiers could
be used to increase the mo
bile or fixed capability of the
con verted transceiver.

The final type of CB trans
ceiver that can be modi fied
for 10 meters is the PLL
ty pe. Th ese are more expen
sive than the other two types
fo r several reasons. The PL L
is the easiest to modify by
the CBer for o perat ion on
frequencies other than the 23
or 40 channels for which the
uni t was built. This type of
unit is th e easiest fo r the
manufactu rer to convert to
40 channel operat ion. This
ease is, of course, the major
reaso n that this ty pe of trans
ceiver lends itself to mod ifi ca
tion to the 10 meter ham
band .

I have selected 8 different
models of PLL transceivers
that are avai lable to show
what can be done to modify
this ty pe of t ransceiver fo r 10
meter use. Fi g. 4 lists the PL L
transceivers and the crystals
that are presently used for
generation of the necessary
signals fo r 11 meter CB oper
at ion.

By referring to the original
frequ encies of th e CB trans-

(see Fig. 1)
28.705 MHl

The crystal co mbinat io ns
listed in Fig. 3 are examples
of some that will be encoun
tered when trying to shift an
eleven meter CB transceiver
to the 10 meter band. I have
found that the simplest way
to calculate the frequencies
needed is to use o nly channel
1 to determin e a si mple for
mula. Once a formula is ob
tained , each crystal frequency
can be found. The best way
to select which oscill ator you
want to shift is to select the
one that requires the least
number of crystals to make
up the greatest number of
frequenci es.

The Cobra 138, Cobra
139, Midland 13-895, Pace

plete schematic and parts li st
for the unit from the manu
facturer or one of the CB
service type books on the
market listing your t rans
ceiver. Though the synthe
sized type is cheaper to mod
ify than the type using crys
tals for each frequency, there
could be problems in obtain
ing the necessary information
to determine the crystals
needed.

In Fig. 3, I have listed
several of the more common
synthesized units available
and crystal data necessary to
convert the uni ts to 10
meters. Fig. 3 is divided into
3 parts for ease of under
standing.

Low"t Frequency for Channell
28.005 MHz 28.505 MHz

MG B

OK '

N H C LS8

L F A

N I C US8 /AM

From Part I
Key Letter Sequence

groups of transceivers avail
able on the market at th e
present that could be mod
ified . First of these is the
synthesi zed uni ts which use
combinations of a small num
ber of crystals to obtain all of
the transmit and receive fre
quencies desired . The second
class of transceiver avail able is
the phase locked loop or
PLL type that uses very few
crystals and digital frequency
gen eration to obtain the fre
quenci es needed.

The combinations used for
the synthesi zed units are al
most without limit. When
convertin g a transceiver of
th is type, it would be of
necessity to obtain a com-
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celvers as listed in Fig. 1,
various shifts in osci llator fre
quencies Can be o btai ned.
The intent of th is article is
not to give a step-by-step
conversion of CB transceivers
to 10 meters, but instead
only to tell what can be done
wi th the available units on
the market.

ln the case of the PLL

transceiver, it will become a
matter o f experimentation to
determine the exact fre
quencies needed. I recom
men d that anyone attempting
to convert a PLL transceiver
become very famil iar with
PLL circuits in general. In the
type of transcei ver requiring
o nly c rystal changes to
change the o utput frequency,

Manufacturer

Pace
Teaberry

Teaberry
Standard

SBE
Palomar

Royce

Real istic

Model

CB·166
Stal ker One

Stalker Two
Hor izon 29

SBE·26CB
Digicom 100

' ·601

T RC·57

Crystal Frequency

10.240 MHz
44.73 MHz
13.1325 MHz
7.8025 MHz
7.7975 MHz
10.00 MHz
Same as the Stalker One
10.24 MHz
5.575 M Hz
10.240 MHz
12.803 M Hz
12.800 M Hz
10.7 M Hz
10.697 MHz
Ie 14 M Hz
10.695 M Hz
36.38 M Hz
13.1325 MHz
44.73 M Hz
7.8025 M Hz
7.7975 MHz
10.000 M Hz

Ag. 4.

Oscillator Use

A ll Frequencies - Reference
AM OSC - RX
SS8 esc - RX
USB Carrier OSC
LSB Carrier OSC
REF esc

REF esc
Transmit
A ll Frequencies - Ref erence
U SB REF esc
AM!LS8 REF esc
AM!LS8 Carrier esc
LSB Carrier esc
REF esc
10 MHz OSC
37 M Hz OSC
13 M Hz OSC
A M R X OSC
LSB OSC
USB esc
PLL REF esc

the processes are simple. In
the case of the PLL circuit,
the problems that can be en
countered in d igital develop
ment of the frequencies
needed are best solved by the
more expert in the ham
ran ks. The conversion of a
PLL transceiver is not a pro
ject that should be tackled by
the new ham or one with

little or no knowledge of
soli d state devices.

There are several th ings
that must be taken into ac
count before you attempt
conversion of any CB trans'
ceiver for operation on the 10
meter band. Mainly these can
be grouped into a few simple
questions:

1. How much do I want
to spend if I have to buy a
new or used CB transceiver?

2. Does the CB transceiver
I presentl y have lend itself to
easy and cheap conversion?

3. How much electronics
knowledge do I have to solve
the problems I will encou n
ter?

4. Do I feel that 10
meters is worth all the effort
to convert a C8 rig to that
band?

If all of these q uest ions
can be answered in such a
way to ind icate that your
nex t project is to be the
conversion of a CB trans
ceiver for 10 meters, then get
started before the band starts
to open up for some rare
OX. -

Harry J. MilJer
991 42nd St.
Sarasota FL 33580

Save

Your Old Speakers

how to remove the beehive

wallop . In effect, yo u are
recentering a misaligned voice
coil. Result is usually a dear
up of the rattle. -

where the scratch was heard .
Don't get over-ambitio us with
pounding. A few lighter raps
are far better than one hefty

- -

Then use a heavy rubber mal
let to st rike the magnet end a
sharp blow o r two at a point
directl y opposi te to point

I n the old days, service
techni cians did a lot of

speaker cone recentering to
clear up annoying rattles,
which was at th e time a tedi
ous but possible job.

Current speakers generally
make speakers throw-away,
due to thei r modern design,
so they 're " go or no go"
devices. There is, however, a
possible cure if the rattle is
due to an off-eenter voice coil
and it 's a fast repair.

Remove the speaker. Hold
it close to your ear and
gently, with fingerti ps, alter
nately press and release the
cone about an inch from the
rim toward the voice coil and
listen for scratchy sound.
Rotate the speaker while do
ing this. If the speaker is
capable of this fast cure, you
will find the noise li mi ted to
one point on the circumfer
ence. Carefully note that
point. Lay speaker on a solid
flat surface, with magnet up .
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- - some pitfalls to avoid

Beware the

Compressor!

Rob~r[ B. Lunsford, Jr. WBSQGI
J405 Ste'ph en
KilI~n TX 7654 1

S peech compressors really
work! Using one on 10

meters with a friend about 8
miles away, I found that the
average level nearly equaled
the average level obtai ned
when switching on and off a
1200 Watt amp lifi er. The
object ion is that a) The back
ground noise may be exces
sive unless some care is exer
ci sed in adjustment; b)
Enough distortion is intro
duced fro m the compressor
that it may even be objection
able or unpleasant to delicate
o r se nsitive ears (again,
careful adjustment may be
the answer ); and c) The
problem of congest ion on the
bands is not addressed with a
compressor , in fact, it is
sometimes made worse by
signals bei ng too wide - again
an adju s tment problem,
usu all y.

The third reason given
above is probably the best
known by amateurs in gen-

era!' There is also a small
am ount of interference
noti ced by some, that of
detect!ng a portion of the
unwanted sideband when
using an sse station. The
problem here is usually at the
transmitter, but the point is
that it exists !

Another form of interfer
ence to the SSB operator is
t hat of another station
movi ng into about 2 kHz of
your frequency, which is
referre d to as " Alligator
Teeth ." Not only is it dis
tracting, you sometimes find
yourself attempti ng to copy
both the station you are in
contact with and the adjacent
station .

Herein I will outline an
idea and a concept which the
reader and experimenter
should be aware of and,
perhaps in the not too distant
future, the concept will be
put into action by some of
the more adventurous and
innovative amateurs. I will be
using it myself, but I believe
that when the concept is
understood, not only will it
be used by amateurs, but also

by the military and by com
mercial communicat ions
systems.

In order to understand the
idea of band compression,
some background preparati on
is in order. No doubt there
are some readers with insight
and experience who could
proceed at once to the block
diagrams and read the con
clusion. Others could prob
ably say they thought about
something similar in the past
and may have surpassed me in
the initial design . This is
encouraged. In fact, I hope
and expect to see specific
diagrams and schematics in
the future that will enable
anyone to duplicate the cir
cuitry.

Unless the reader has had
some experience with linguis
tics, foreign language, or has
had extensive English study,
the vital parts of commun ica
tion must now be covered.

In the English language, as
well as many others, the S
and Z sounds (voiced and
unvoiced hissing sounds)
contribute the most to the
understandability of verbal

c o mmu nica t io ns. These
sounds lie in the frequency
range above 1 kHz, and below
1 kHz are the explosive
sounds such as B, T, 0, M, N,
L, K, G, F, and P. There exist
languages in the worl d that
are made up of the explosive
sounds alone, and the fre
quencies above about 1 kHz
are not vital to verbal com
munications. Granted, the
upper frequencies are neces
sary for provid ing depth and
naturalness to the human
voice, but as far as communi
cations are concerned, we can
get along wi thout the upper
frequencies. However, we
must have some way of
signaling to our ears when the
high frequencies (the S and Z
sounds) are part of the verbal
commun ication.

Moving right along, a
glance at Fig. 1 will now give
the reader a preliminary
understanding of the band
compression concept. Follow
ing the si gnal from the anten
na through the receiver, a
frequency splitter using active
filters will pass the fre
quencies from 300·1000 Hz,
but will attenuate the fre
quencies above and below.
Ho wever, the frequencies
above 1 kHz (with a cutoff of
about 2.5 kHz) will signal or
gate a white noi se generator.
This white noise will be ad
justable for naturalness and
will signify the S and Z
sounds by a hissin g sound.

The combi nation of the
white noise generator 's out
put and the 300-1000 Hz
frequencies are made in the
mixer where the strength or
relationship of the two signals
is effected. The audio ampli
fier rounds out the receiver
system.

By th is time, the idea
should be firming up. The
transmitter block diagram is
shown in Fig. 2 and is noth
ing but the reverse of the
receiver's signal processing.

FA[Q$ UOV[ I\H.
auA5T

i--J
SC'LL ATOA

FfLnA "" EIl
"

..,.[
FA[Qco[M<; ..pu'

, .. ,A,., SPL,TT£A ,.,
' 00- ,00O H'•,

" OH\ "' HIH
~ Ol SE
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Fig. 1. Receiving block diagram. Fig. 2. Transmitter block diagram.
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Fig. 3. Rough spectrum representation.

. '2 - 14V

Fig. 4. Noise generator circuit. Note: Values of output
components will be selected during breadboarding «: and
R 1) .

•

ALTE RNATE
OU T PU T

OUTPUT

effective usage of the amateur
bands would seem to be very
desirable.

We as amateur radio oper
ato rs are ' concerned wi th
"ge tt ing t he message
through." By using band
compression, we would not
be bothered by adjacent
channel interference. How
ever, in the future , another
problem will surel y consume
us if we do not move with the
t imes, and this is super-satura
tion. More compactness in
our frequency bands will be
necessary and this is why I
use the term "band compres
sion." The challenge is before
us and amateurs could find
themselves the pioneers once
agarn.

I would like to express my
t hanks to Ken Frank
WBSAK I for his understand
ing and encouragement in the
band compression project. We
have intenti ons of building
and testing the concept and
may later be able to provide
more data, schematics, etc.
You would then see them in
73 Magazine, unless some
other fell ow amateur beats us
to it! -

J 2I<3g04
00.

) . ~
J:" 'OOK 0<

" 0,00'- 0,0 '

I ,
' ' '(6 2N390 4 •coa •

I"'.,.
•, ..E6

'OOG '-- -----

and still is to some extent, a
good means of communica
t io n . Wi t h con ges tio n
beginni ng to buil d up, other
mean s of commu nication
were sought, however, and
with wire communication
pioneering, double and single
sideband transmission were
studied as an alternative. The
state of t he art was refi ned as
osci lla to rs became more
stable, materials became avail 
ab le, and co ns t ruction
methods were standardized.
The mil itary demand for the
best avai lable communica
tions equipment produced
unequal ed models for others
to follow, when considering
the period in whic h they were
designed.

The worl d of communica
tions is again at a turning
point. Amateurs are able to
"make do" by usi ng rnaxi
mum usable fre quency tech
niques and by selective listen
ing, but this only serves to
refine one's operating. With
the congestion apparent at
the lower frequencies, an
ap proac h allo wing le ss
adjacent frequency interfer
ence and therefore more

co mpress ion would not
detrac t excessive ly from the
usually less than ideal condi
tions on the bands using
single sideband.

My reason for not being
spec ific wi th schematics,
pri nted circuit board layouts,
parts list, etc., is that not
only am I plowed under with
projects, but I also believe
that there are many fertile
minds in amateu r radio that
not only could conceive the
project , but also coul d bread
board and build it. I have
included a white noise genera
tor circuit which is known to
work; however, the gating
and level setting circuitry will
have to be design ed. All ex·
perimentat io n could even be
done by usi ng two tape re
corders, but it must be
remembered that th is will not
be high fi deli ty. If high
fide lity is desi red, go to 2
meters (where, coinciden
tally, I've not iced some use of
speech compressors, much to
the detriment of t he inherent
quality of voice commun ica
tions).

Conclusion
In the history of radio

communications, there have
been repeated cycles of
refi nement and improvement.
First, we had spark or "noise
generators," which were
replaced by vacuu m tube
oscillators and tuned circuits,
making them cove r a smaller
freq uency spectru m. Then
came voice communications.
Am pli tude modulation was,

'~O~ l BURST SiGNA L

/ ,....-SPHCN INFOR.. ATlON

300 ~1 ' K~' 2 K~' 3 K~ 1

The frequency splitter passes
those frequencies between
300 and 1000 Hz and senses
those frequenc ies above 1
kHz (with a cutoff at about
2.5 kHz). The signal sens ing
frequencies above 1 kHz
trigger or gate a burst oscil
lator which I've arbitrarily
chosen to be set at 150 Hz.
The mixer then combi nes t he
two frequencies and t he
microphone input will have a
signal roughly conceived and
shown in Fig. 3, wit h a 150
Hz triggering signal and those
fre quencies between 300 and
1000 Hz being transmitted.

Now, before you say this
will give an effective band
width of 1 kHz, it must be
noted that due to combini ng
the two signals and the
inherent mixi ng processes,
the total effective bandwidth
is closer to 1 kHz plus 150
Hz, or approximate ly 1.2
kHz, to be safe, could be
considered the overall band
width. It should be under
stood that we wou ld not be
using pulse modulation, since
those frequencies above 1
kHz have been merely
attenuated and could be
recovered by amplification of
the upper frequencies. Also,
since the usage of 5 and Z
sounds is so entirely ra ndom
in natural conversation, band

Matching 0
utput Transformers

Harry J. Miller
991 42nd Sf.
Sarasota FL 33580

W hen installi ng mul ti
tapped output trans

formers, it is often confus ing
to try to follow charts and, in
some cases, an incorrect
match is made due to not
knowi ng voice coil imped
ance. To avoid this, an d ob
tain a perfect match, connect
one terminal of the trans
former to one side of the

voice coil. Connect an output
meter across the voice coil.
Introduce a 400 cycle audio
signal to the detector with
enough atte nuation to show a
low readi ng on ou tput meter
wi th probe on any lug. Then,

with a probe clipped to open
side of voice coil, touch each
lug on secondary of trans
forme r in turn with the
probe, noting change in meter
reading.

The combination of lugs

givin g highest reading is the
nearest match and will give
maximum efficiency. Th is
can be done with any multi
tapped audio transformer and
appl ies to either primary or
secondary. -
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Ken Henry K3VTQ
RD #1
Hopewell PA J6650

build this 10 minute ID timer

Stop Timeouts I

- -

I would like to say, at the
outset, that there is noth

ing new o r original about this
timer. Al l the b its and pieces
were stolen from various
magazines and books. How
ever, I must modestly admit I
designed what I wanted and
made it work.

Of all the timers I have
ever built before, none reall y
ever satisfied me. I have built
the tube type and the solid
state type using the RC
timing method, but their
accuracy leaves somethi ng to
be desired and they are diffi
cul t to ad just to the ten
minute time period .

Being LED readout happy,
I decided to build a ten
minute read out t imer that
would read out the minutes,
recycle after ten minutes,

112

shut off the alarm after two
or three seconds, and could
be manually reset at any
time . This is a lazy man's
timer that can be buil t for
less than a thousand dollars .

The problems in bu ilding
the counter were numerous,
because I am a raw beginner
and do not pretend to know
what goes on inside those
little blac k boxes. Previous to
th is project, I marked the
fronts of all my magazines
with Ie circuits that inter
ested me, along with the page
numbers (e.g., all 555 timer
circuits and 4700 bounceless
switch circuits, etc.). Then I
armed myself with about
twenty dollars worth of
books, of which the TTL
Cookbook proved to have the
most information in terms

that I could almost under
stand .

I sent away for the ICs and
sockets from the ads in the
backs o f the magazines and
bought the balance of the
goodies at our local Radio
Shack. I had some junk on
hand and used that where
possible. The Radio Shack
salesman asked me what I was
building. After I gave him all
the glowing details, he said,
" How about one of these
mechanical timers f or
$3.50?" I already had about
ten bucks worth of stuff
between my thumb and fore
finger, and thought to myself,
'" wouldn't want this char
acter working for me." He
said " It 's all solid state ." Then
I knew he was pulling my leg.
I told him no self-respecting
ham would use a mechani cal

t imer - it isn' t sophisticated
enough for the state of the
art . This sophistication does
cost more, but I decided to
go fi rst class.

I built the enclosure out of
3/8 " th ick walnu t and copied
the metal cab inet design of
those cute mlnlboxes wi th
the slanted overhang in the
front. If you decide to build
your enclosure, the vector
board used for the ICs and
wiring was 4 -1 /2" wide by
5-7/8" long, and the 4 spacers
or legs under the board were
1/2" high. I kept these
spacers as short as possible to
keep my nosy friends from
getting a good view of the
sloppy wiring job. The
bottom of the enclosure is
4-5/8 " wide by 6-1 /2" long,
the ends are 4·5/8 " wide by
3-3/8" high, the to p is 4-5/8"
wide by 7-7/8" long, and the
sides are 3·11/16" high by
7-7/8" long. I sanded the
walnut lumber first with #80
grit paper, foll owed with
#120 grit , and fi nished with
#220 grit . I gl ued the ends
on to the bottom section
(usi ng no nails) and kept it in
the vise for 24 hours to dry.
The sides are glued to the top
sect ion in the same mann er.
After this section dried, I cut
the front at an angle to give
that overhang effect. The
finish on the cabinet is hand
rubbed like the fi nest furni
ture .

I used Radio Shack's .1"
vectorboard for construction,
keep ing all components above
the board and the rat 's nest
below. I ran reset, ground, and
positive bare buses of solid
#20 copper wire as near the
ICs as possible, and threaded
them up and down through
the holes to hold them firmly
in place. The readout was
fastened to a small piece of
vectorboard about 1-1/2"
square using an IC socket and
fasten ing all 1/4 Watt reo
sisters o n the same board . All
wires that leave the board
were the stranded type , for
fl exibility . Th is makes it
easier to fi t the readout to
the hole in the panel and to
hook up the speaker and con
trols. I left these wires oblec-



nothing happens across the
capacitor C6, because the
other side of the capacitor is
held low by the 1k resistor.
Please d on 't get lost yet, for
the real action is about to
take place. When the 7490
co unter reaches the end of
the count of ten, its " D"
output, pin 11 , goes low, pins
1 and 2 of U1 A go low, and
pin 3 goes high, causing a
br ief posi tive spike across C6.

Now for the thrilling par t
of th e acti o n. This posit ive
spike causes pins 4 and 5 of
U1 B to go high and pin 6 to
go low, th us trigge ring the
555 de lay timer. The only
time th e 555 is triggered is on
th e negative going edge of the
o u t p ut fro m the 7490
co unter. I was quite prou d of
this ci rcuit, t hinking it was
very original, but I later on
fou nd several versions in the
TTL Cookbook disguised as
negative or posit ive edge trig
gering circuits. There are
othe r ways of doing th is; I
tried most of them, but
decided to let well enough
alone.

T he al arm ci rcui t IS

another 555 t imer and is a
t rigge rable astable mult ivi bra
tor. This was stolen directly
fro m a rece nt 73 Magazine
article describing a keying
mon itor circuit. It is almost
th e same, except th at I
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Fig. 1. Ten minute ID timer.

w hen breadboarding thi s
circuit, that it wou ld trigger
when I pushed my mike
button or flicked the switch
on my desk lamp . I learned
by reading my various books
th at th e input pin 2 must be
he ld high un til the negative
pulse arr ives to tri gger the
t imer. What a pro blem ! I also
needed a negative pulse every
te n minutes to trigger t he
t imer. The 7490 goes low at
the end of th e ten minu te
period and stays low un ti l th e
coun t of eight. What a prob
lem! At this point I needed
help and fo und it by way of
ham radio.

An o th er ham, J ack
Sponevbarger (a ret ired elec
t rical engineer), gave me the
idea for the quic k pulse and
suggested th e values that
worked on the first t ry. Th is
circuit uses two gates of the
7400 IC and works as fol
lows: The 1k resi stor holds
pins 4 and 5 of Ul Blo w,
whic h in turn holds pin 6 of
Ul B high and keeps the t rig
gering pin 2 o f the timer high.
At th is t ime, th e inputs of
U1A pins 1 and 2 are either
high or low, de pending where
the count is at any particul ar
time. If they are low, then
pin 3 of Ul A is high. When
pins 1 and 2 go high at the
beginn ing of the co unt of
eight, pin 3 goes low but
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pulse is the n divided by IC3
and IC4 to give a one minu te
pulse or, to be more exact, to
give a pulse every minute.
The one minute pul ses are
then counted by IC5, and its
binary ou tput is fed into IC6,
which drives t he seven seg
ment readout. I used a 7448
driver and a common cathode
readou t because I had th em
on hand. Most circu its use a
7447 driver with a ' co mmon
anode reado ut , and use series
resistors to li mit the current
in the segments. I tried my
readout without any resi stors
by hooking it up d irect, but it
wasn't brigh t enough . I exper 
imented with various pull up
resistors, starting at 500
Ohms and wo rki ng my way
down un til I was sat isfied
wit h th e brightness. I settl ed
for 220 Ohms, as I had a lot
of them on hand (the seg
ments were drawing 15 mA
current with a maxim um
rating of 25 mA) . This is a
very nice, clear, brigh t read
out, and no t very ex pensive.

IC7 is a 555 t imer wired in
the monostable mode with
RC values to give a 2.2
second output on pin 3,
whic h is used to drive the
alarm circuit. I arrived at
these val ues fro m t he chart
that came wit h th e 555 t imer.
The first t ry gave me exactly
wha t I wan ted. I discovered,

tionably long so co uld
assemb le them o ut of the
cabinet and get th e circuit
board in an d out o f the
cabinet without a fight. At
this time I must admit the re
was an architectural mistake
in the des ign of the cabi net.
The front is too thic k to
accept the tone control and
the push-button switch . I had
anticipated this and made the
front 1/4" thick, but I still
had to chisel out enough
wood to make them reach.

The speaker is mounted on
the rear of the cabi net wit h
three thumbtacks. It is an 8
O hm 2" Rad io Shack
speaker. The voltage regulator
is mou nted on the left side of
the rear cabinet. The heat
sink is a piece of 1/8 " scrap
a! u minum wi th mounting
holes drilled to matc h th e
mounti ng holes in the regu
lator. There was a mechanical
engi neering problem here,
however. The regul ato r is
slightly dome-s haped, and the
point of the dome just
touched the alumin um when
t he regulator was drawn
down tigh t with shee t metal
screws. I healed th is problem
by folding some alumi num
foil into a thick pad, placing
it in be tween, and drawing it
down tight.

T he po wer supply is
simple and easy to build . The
d es p i ker c ap ac i to rs are
perhaps the most important
items in the project. I believe
all the problems that I
descri be later could have been
avoided if I had included
them in the first fai lure. The
diodes are from my junk box
- the bullet type. The vol tage
regulator is an M390K, but
any 5 volt 1 Amp job could
be used. The filter capaci tor
could be increased to 3000
u F as the power supply volt
age is at the bare mini mum.

The 60 Hertz line fre
quency is divided by IC1 and
IC2 to give a one second
pulse. Th is is co nnected to
the decimal poin t on the
readou t th rou gh a 220 Ohm
1/4 Watt resistor, and pulses
every second to give an
indicat ion th at the t imer is
wor king. Th is one second



have a computer-controlled
milling machine at work , and
I noticed that every fC on the
ci rcuit boards had a .01 uF
from the positive input pin to
ground. They were located as
close as practical to the Ie. I
can now plug it into the
outl et behind my ri g, set it on
top over the fi nals, take it to
work where they have loads
of li ne noise, and the little
beauty works perfectl y. I can
now reset it 100 times out of
100 tr ies.

This miracle of modern
digital electronic engineering
has been running 24 hours a
day since last July, counting
and indicating the minutes,
bli nki ng the seconds and
sounding the alarm every ten
mi nutes. I never unplu g it,
except to take it somewhere
to show it off. My XYL was
annoyed a little for the fi rs t
month or so, but then I
woul d change the tone to
another pitch to break the
monotony. I guess she finally
decided that as long as that
thing buzzes, the OM is not
working on it. •
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used a wooden cabinet, so I
wrapped the little dud up
tight in alumi num foil - but
that didn't help. It did tell
me, however, that the rf was
comi ng through the li ne cord.
All the while, I was thinking
that I coul d have painted my
window sills this summer
instead of fiddling with this
thing. I was about to hide the
thing in the midst of all my
other failures and unfinished
projects when I decided to
try it in another outl et. When
I unplugged it, I noticed my
line cord was about 4" from
my coax on the rig. When I
plu gged it into another
outlet, it worked fine, even
when I sat it on top of the
rig, ri ght over the fi nals.

When I reflec t back on the
last problem, I believe I was
thinking like an engineer
instead of a technician .

I st il l was not satisfied
with the reset ci rcuit. It was
at this point in time that I
added the .01 uF capacitors
that I mentioned earli er. That
was without a doubt the
source of all my troubles. We
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point blinking every second
as planned, but she would not
reset worth a hoot. They
make bounceless switches for
a price, but I was determi ned
to make this one work.
Finally, I tried a ci rcuit 1
copied from the TTL Cook
book. It consists of the other
two gates of the 7400 IC and
the associated goodies. This
was better, but not pe rfect,
until I added C7 to pin 8 of
Ul D, which gave me one
failure in about ten tr ies.

I took the li ttle jewel to
work to show it off, and
Murphy's Law set in. After a
short time, the damn thin g
began to beep every second . I
told the fellows I had de
signed it that way. I brought
it home and started to tune
up my rig. The alarm went
off and it began to count like
crazy. After all that work I
had the only timer in the
world that couldn't be used
in a ham shack. My ham
buddies were very helpful,
making some good and some
wise guy suggestions. One
fell ow said I shouldn' t have

The big plus is Quality in all
Amphenol connectors:
83-1 SP (PL-259) plug. Time proven
UHF standard of performance.
83-1R (S0-239). Popular UHF
chassis rece ptacle.
82-3202 (N type). Your best choice
for weatherproof antenna connec
tions. Plus low VSWR through
11 GHz.
31·202 lBNe plugs). Combines
performance and convenience
for low power levels.
You deserve nothing less than
Quality-engineered Amphenol
connectors.
See your Amphenol dealer for all
your coaxial connector needs
soon.

Performance
plus.

eli mina ted the vo lu me
control that was located
ahead of the speaker and
changed a few values here and
there to match my junk box .
The lOOk pot is the tone
control, which varies the tone
from an ear-pierci ng high to
an annoying growl. This is a
beauty, and is the only one I
have ever built from a 555
that worked prope rly.

Manu all y resetting the
ti mer to zero was my biggest
problem. This takes a bit of
doing, especially when using a
cheap, normally closed push
button switch. I tried every
bocnceless switch circuit I
could find, but nothing
worked 100%. Every time I
went to show off my timer, I
had to push the reset button
a half dozen times to get it
set to zero. I would get a
coun t of one, and sometimes
as high as an eight. Every 
thing else worked nicel y.

The ten mi nute cycle
worked fine, and the alarm
sounded for 2.2 seconds. The
timer proceeded merrily on
its way with the decimal
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decided to make furth er
refinements. We had removed
the coaxial fil ter between the
antenna PI tuning section and
the antenna switching rel ay.
In this uni t the antenna
switchi ng relay coil is in the
cathode circui t of the 5894
second trlpler-driver stage.
There is 19 volts available at
this point, used to control the
TR relay. When excitation
and B+ is applied, the second
t ripler -d ri ver co nd ucts ,
causi ng the relay to switch
the antenna. The B+ is
appl ied th rough a rel ay on
the power supply stri p on the
original chassis . We had con
si dered using the original TR
swi tch: however, whe n we
removed the coaxial fi lter to

I'"
I,

-CC-:"'~~L m TE R
REIlIOV£ ..... D IlOSCUO

b:....t.. brJ.-.. ,,,-. te n•••• -j-J n .
I'" .....

-----_'.!.'!..._ - -

.. ,1-.. 1_ . I
___.J

There are not many appli
ance operators among the
ran ks of the ATV fraternity .
Until recently, there was just
no commercially made ATV
available, so anyone on ATV
had to be a ho me brewer. In
getting my ATV station on
the ai r, I had a lot of fun and
learned a good deal about
UH F as well. We now have
reall y effective PTT type
operation, and th is makes for
a lot of fun and satisfaction.

Fig. 1. Partial schematic.

My ATV station is not the
quic k and easy type. We had
been active on ATV for some
time when we got tired of
thro win g two or three
swi tches and wai ting fo r the
vi deo to come on, so we

.u·,,,,
IL.. _

t .. ,.

working and putting out an
acceptable picture.

Customizing your gear
allows you to take a mass
produced item and convert it
to your own uses. This allows
your own personal ity quirks
to come through. This thing
of personalizing your equip
ment has become a big th ing
with the American male.
Note the number of automo
bile speed and customizing
shops, even such things as
fi rearms with custom ized
grips, cases, and holsters, or
do-it- you rse lf home re
modeli ng, bu il t-ins, and add
a-room projects. These are all
fai r game for the avi d do-it
yourselfer, so why not your
ATV ri g?

( . ,
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- - it's easier than you think

Have You Tried

T he interest in ATV is
due, at least in part, to

the availability of reliable 470
MHz commercial surplus gear
at very reasonable prices. 73
Magazine has had RCA trans
mitter st rips advert ised for
fifteen dollars from DuPage
FM, and Gregory has had GE
equipment, both transmitter
and receiver strips, for twelve
to th irt y dollars. With the
advent of small compac t solid
sta te modul ato rs (Tom
O' Hara's W60 RG modu
lator), it has become bot h
simple and cheap to put your
ham station on ATV.

Most ATVeTs are members
of a club, even i f it only has
five or six mem bers, or they
work together in groups of
two or thr ee. It ain' t much
fun sending a picture if
nobody sees it !

Since conversions of the
RCA e MU-15, GE Progress
Line, and Motorola T44 have
been pretty well covered else
where, this part of the job is
no longer considered to be in
the realm of mumbo-jumbo
and we need not go into any
detail on conversions as such.
Generall y, the conversion
consists of building a power
supply, lengthening the grid
lines on the RCA, or just
retuning the GE to the cor
rect frequency. The Motorola
with its 2C39s is a little dif
ferent, but it still puts a
potent si gnal on the air. We
completed the first rough
conversion on our new RCA
CMU·1 5 in four evenings and
a Saturday.

Neither do we plan to go
into the receiver conversion.
The receiver can be as compli
cated or as si mple as you
wish . We know of five gu ys
locally who are on ATV.
Four of us use RCA CMU-15s
and one uses the GE Progress
Line . All of us used the same
general conversion informa
tion for the transmitter stri ps,
but no two of us are going
the same route on our re
ceiver conversions. Just use
yo u r imagi na tion. Rather
than get into the pa rticulars,
we are going into customizing
your gea r after you have it
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Quick Vertical

for 20 and 40

broaden out the bandpass, we
were left with about fourteen
inches of open space to fill
between the output PI
section and the TR switch.
The TR switch was located
on the front of the chassis.
Afte r so me t ho ughtful
mome nts, we decided to leave
the short four inch piece of
coax undisturbed due to the
way it was attac hed to the
antenna matching assembly
enclosure. Also, t his area is
rather crowded, and all space
saving ideas must be util ized,
includi ng moun ting the
modulator circuit board on
the un derside of the chassis.
Since the origi nal TR switch
must be sh ielded if it is to be
used, there just was not
enough room for all that had
to fit there.

We fou nd that an old TR
switch out of a junked ARC-3
would work as well as the
original. Moun ting it directly
on the rear panel wi th in three
inches of the PI network
output allowed us to solder
directly to the cable wh ich

Loran Joly WB0KTH
432 Central Ave.
Mora MN 55051

-

V e rt icals have always
performed well on the

long haul DX contacts that
many hams enjoy participat
ing in. The vertical radiates
power at a very low angle,
enhanci ng the possi bility of a
DX contact. The dipole
radiates power at a much
higher angle.

The antenna I am goi ng to
describe was designed for
simplicity. It is simple to
erect, taking a matter of an

was already there. We com
pletel y removed and dis
carded the original TR switch
along with the compo nents in
the box wi th the rel ay. This
included the 1N48 diode and
the 48k and 100k resistors,
which we soon discovered
was where the rf came from
which was avail able at pin 8
on the 11 pin metering socket
on the top of the chassi s. We
now use an rf loop coupled
directly to the antenna coax
line for an rf indicator. This
works very well and gives a
true indication of the rf
power level if properly cali
brated. It can also be used to
check swr by reversing the
leads in the line .

If the ARC 3 arra ngement
does not appeal to you and
you have a 24 volt trans
former and relay knocking
around the shack, it would
work just as well to bu ild up
a sma ll power supply for the
TR switch. We made every
thing in the rig straight PTT
and mounted our 24 volt
relay directly on the chassis

hour or so, and will not make
a dent in your wall et!

The radiating portion of
the antenna is made of # 18
wire. Many other sizes may
also be used. Cut the wire to
a length of 28 feet. The wire
may the n be held up in a
number of ways. A well-used
scheme has been to run the
wire up a wooden pole.

Once the wire is held up
vertically, you can proceed to
hook up the feedli ne. The

of the power supply. We
prefer 24 volt control cir
cuitry to 110 volt control for
obvious reasons. Holdi ng 110
volts in your hand on a PTT
button does not seem to be
the best way to go. For those
brave souls using 110 volt
control , the extra trouble of
the 24 volt supply can be
eliminated .

Using 19 volts available at
the relay end of the RFC in
the cathode line saves running
another li ne from the power
su pply to the transmitter
chassi s. If it is desi red to use
an external 24 volt source to
operate the TR switch, the
cold end of the RFC in the
c athode circuit must be
grounded, because the coil of
the original TR relay was part
of the cath ode resi stance in
the 5894.

To mount the new ARC-3
TR switch, dri ll two 5/8"
holes on 2%" centers, remove
the RCA plug from the end
of the coax cable, and solder
the coax directly to the input
of the new TR swi tch. Then

feedline used is ordinary
speaker Wire , commonly sold
at Rad io Shack sto res. It just
so happens that the speaker
wire has an impedance of
approximately 45 Ohms, and
works beautifu lly as a bal
anced feeder. Hook up one
side of the line to the base
(the wire) of the verti cal, and
the other wire to a ground
rod, at least 5 feet long. It is
also advisable to have 4 or
more ground radials each 33

retune and you are In

bus!ness.
One word of caution :

When we were originall y con
verting our CMU-l 5, we had
some ci rcui try underneath
the rf cage bottom plate.
Afte r a wh il e, a sho rt
developed which completely
kill ed the signal. The rig
would work with the bottom
of the rf cage removed, but
not when it was in place. We
found that one of the screws
holdi ng t he bottom pl ate in
place extended through the
plate far enough to short one
of the grid lines. When we
removed the screw and
pl ugged the hole, we had no
more trouble.

The small size and potent
15 Watt signal make the
CMU-15 a natural for mobil e
or portable ope rat ion, making
possible good on-site di splays
at hamfests and meetings. As
soon as the power supply has
been completed, we are look
ing forward to an ATV
sess io n with an aircraft
mobi le. Should be fun ! •

feet in length connected to
the ground rod.

After the feedline has been
brought into the shack, it will
have to be tri mmed to a
length that will reflect the
least amount of current , as
the antenna does not resonate
exactly on the 20 and 40
meter bands. A bit of juggli ng
with the length of the anten
na feedli ne wil! give you a
respectable match . If you
start by tuning the antenna
up on the 40 meter band, the
20 meter band will also have
a low swr with the same
length of feedline.

This antenna works well
on both 20 and 40 meters,
with an swr of 1.3:1 on both
bands. The antenna is quite
broadbanded : it is possible to
operate both CW and SSB on
both bands. After putting up
this antenna, the first station
I worked was a Russian .
Although th is antenna works
well as a regu lar home-QTH
antenna, it is especially suited
for portable operation and
use, due to its ease of con
struction and erection . •
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- - a guide to CMOS applications

Try

Power Saver Logic

CMOS CHARACTERISTICS
AND FEATURES

T he CMOS family is
unique in that it contains
many of the same functions
found in TTL, while also
providing special functions
not available in any other
logic family. The following is
a part ial listing of some of the
functions available: •

1. NOR gates (2, 3,4,
and 8 input)
2. AN D gates (2, 3,
and 4 inpu t)
3. OR gates (2, 3, and
4 input)
4. NAN D gates (2, 3,
4, and 8 input)
5. In verters and Buf
fers
6. Complex gates

wi ll be discussed in greater
detail in subsequent sections.

The technology is also
improving as more and more
manufacturers compete to
produce smaller, lower priced
chips containing more com
plex circuits. There is pres
ently a large assortment of
medium and large scale inte
grated circuits to choose from
in building communication
systems, instruments, and
compu ter interfaces, includ
ing microprocessor applica
tions. In addition , you may
choose fro m standard non
buffered logic, or the " B"
series of full y buffered gates.
Fig. 1 contai ns a typical
diagram of both a conven
tio nal NOR gate and a fully
buffered NOR gate. The
input gate protection circuits,
not shown in this figure, will
be discussed later.

While there are some dif
ferences among the various
manufac turers concerning
specifications, there are cer
tain definitions that all gen
erally agree on. These basic
parameters along with their
symbols and definitions are
shown in Fig. 2. In working
with CMOS circuits, you
should become familiar with
the various parameters con
tained in thi s chart to avoi d
exceeding the power limita
t ions of the devices and also
as an aid in debugging new
systems.

15 volts). Also, the comple
mentary arrangement of the
two output transistors pre
vents both fro m being turned
on simultaneous ly. As a re
sult, there is no direct path
for de current flow and con
sequently power drain is very
low.

CMOS devices also exhibi t
an almost ideal logic transfer
characterist ic, meaning that
they have exceptionally high
noise immunity. As an exam
ple, CMOS logic elements
have a guaranteed noise
margin of about 1.5 volts,
while other logic elements
(such as TIL) have noise
margins of only 0.4 volts.

These main features - the
low po wer consumption,
operation over a wide range
of supply voltages, and high
noise immunity make
CMOS logic easy to work
with . However, like other
logic families, certain design
rules must be followed if
successful results are to be
obtained . In many cases, the
design rules are different
from past practices with TIL
logic, and these differences

O\IT~Ul

."

:~TM

integrated circuits containing
Pvc hannel and Nchannel
enhance ment type MOS field
effect tr ans istors . Th e
MOSFETs exhibi t high input
impedance (requiring very
low input driving currents)
and can operate over a wi de
range of supply voltages (3 to
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Fig. 1. Diagram showing (a) a conventional 2-inpul NOR gate
and (b) a fully buffered 2-input NOR gate.

'"

A Ppearing for the first
time commercially in

1968, complementary metal
oxide silico n (C MOS)
logic elements have been
steadily advancing and are
presently competing st rongly
with other logic fami lies.
These devices are monolith ic
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Fig. 2. Parameters, sy mbols, and definitions for CMOS devices.

STANDARD LOW POWER CMOS CMOS
PARAMETER TTL TTL (5 Volt l (10 Vo lt!

Quiescent Power
(per g<lte) 10mW 1 mW 5nW 10nW

Power Dissipat ion
(per g<lte) BOmW 1BmW 5mW 20 mW

Noise Im mu nity 1 Volt 1 Volt 2 Volts 4 Vol ts
Toggle Frequencv 35 MHz 3 MHz 5 MHz 10 MHz
Propagation Delay 10 nsec 33nsec 6On... 25nsec
Input Current 1.6 mA O.lamA ± 10pA ± 10 p A

1().STD TTL
Fan-Qut 0 ' 1().74L 50" 50"

4O-74L
Input Impedance 5000 n 50.000 n 1012 Ohms 1012 Ohms
Output Impedance 100 n IOn 400 n 20Qn

·Depends on propagat ion delavs.

Fig. 3. Comparison ofstandard TTL, low power TTL, and CMOS devices.

part in power drain, we must
loo k to the input charac
teristi cs of the devices. Since
the input stage of one device
is usua ll y the output load of
the preceding device, the two
are usually interrelated. The
input of all CMOS gates may
be rep resented as a resistor
with a value of 1012 Ohms in
parallel with a 5 pF capacitor.
As CMOS devices are added
in parallel, the total capaci 
tance increases as the sum of
the capacita nces of the indi
vidual gates. For this reason,

Minim um input high level allowed.

The range o f inp u t volt ages that represent a
low logic level.

The max imum low level input logic allowed.

DEFINITION

The range of input volt ages th at represent
high logic level .

Orive c urrent flowing into the d evice at a
logic low level out put voltage and VOO'

The amo un t of cu rrent flowing into the device
at a particular vo lt age on the input terminal
and also a specified VOO'

The amount of d rive current flowi ng out of
t he device at a logic h igh level output
vol tage and V OO'

Current flowi ng into the d rain te rminal.

Posit ive potential on the d evice.

Output vo ltage for a low level logic.

Negative o r reference power supp lV (usuallv
grou nd potential! .

Out put voltage fo r a high level logic .

curren t flow ceases again.
Therefore, most of the power
consumption occurs at sho rt
intervals during the transiti on
of one logic state to another.

Po wer d is sipation in
CMOS devices is therefore
directly pro port ional to the
supply vol tage, frequency,
output load (capacitance),
and one other factor - the
rise ti me of the input signal.
This relat ionship is sum
marized in Fig. 5.

To determine why capaci
tance plays such an important

'OL

SYMBO L

Voo

100

VSS

VO L

Input Low Voltage

Minimum Input
High Vo ltage

PARAMETER

Input Current

Inpu t High Voltage

Max imum Input
Low Level

Out put High Current

Out pu t Low Curre nt

Drain Voltage

Output High Volt age

Out put Low Voltage

Source Vo ltage

Qu iescent Povver
Sl4lplV Current

o utput transistor is off while
the other is on. For th is
reason, the only direct path
for de current flow is leakage
through the input protection
diodes. This cu rrent fl ow is
small and is on the order of 1
nanoamp.

Only when the device
changes state does any si gnifi
cant current flow occur, and
this is due main ly to the
charging and discharging of
internal and external capaci
tances. Once these capaci
tances are fully charged,

Comparison to TIL
In general, CMOS specifi

cations are a bit loose when
compared to the rigid para
meters of TIL logic. Indus
trvwlde, there are variati ons
between de vices of different
manufacturers, as well as
variations between de vices
produced by the same sup
plier. However, being aware
of these d ifferences should be
sufficient for you to over
come any problem areas that
may arise. Also, it 's impor
tant to reali ze that many
parameters such as current,
voltage, and ac characteristics
are standard for all devices.

As mentioned previously,
th e primary advantages of
CMOS o ver TIL include low
powe r d iss ip ati on , low
quiescent current, high noise
immun ity . high fan-out, and
reliable o perat ion over a wide
range of supply voltages.
The se features are sum
marized in Fig. 3 and will be
discussed in greate r detail
th rou ghout this article.

Quiescent Current and Power
Dissipation

In order to understand the
low power o peration of
CMOS devices, let's review
the circuit structu re o f a typi
cal inverter stage. Fig. 4
shows a basic CMOS inverter
including input protection
circuitry.

In the quiesce nt state, o ne

(exclusive OR, NOR,
etc.)
7. Flip-fl op s (R-S, D,
J-K, Tri-State )
8. Cou n ters ( BCD,
Binary , Decade, Up/
Down)
9 . Registe rs
10. Decoders/Demulti
p lexers
11. Decoder/Drivers
12. Analog Switches
The analog switches are

unique and have no TIL
equivalent. In ad dition, there
ar e hex contact bou nce
elimi nators (MC 14 490),
watc h /clock circ uits
( MC 1 4440 ). osci lla to r/
dividers (MCl 4450) , and tone
e ncoders suc h as th e
MC1441 0.
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POWER SOURCE RULES
The overall costs of CMOS

systems may be lower than
equivalent TIL designs due
to the lower power dissipa
tion of CMOS devices and
their ability to operate reli
ably over a wide range of
supply voltages. Simple low

Another consideration is
"de noise immunity." Due to
the complementary action of
the CMOS inverter (one tran
sistor on while the other is
off), the switching point is
midway between the logical 1
and logical 0 states, or
45%-55% of the de supply
voltage. This results in a high
dc no ise immunity that
increases with the su pply
voltage. This feature is illus
trated in Fig. 7 for both
buffered and un buffe red
CMOS, as well as TTL charac
teristics.

A di scussi on of noise
immunity would not be
complete wi thout mentioning
extern al noise. The higher
output impedances (10 to
100 times higher than TTL)
exhibi ted by CMOS devices
make them more susce ptible
to extraneous noise and
cross -ta lk. Ca pacit ively
coupled noise immunity is
one area where TTL is supe
rior, al though CMOS is hard
to beat in terms of de noise
margin. Also, good printed
circuit board layout practices
will overcome any capacitive
coup led noise problems
related to CMOS circuit de
sign.

tage in most circuit applica
tions, it can also present
problems wherever static elec
tric charges are present. In an
effort to protect the input
gates, each manufacturer has
incorporated some form of
diode protection arrangement
along with a series resistor to
limit current flow. A typical
example of this is shown in
Fig. 6.

However, extremely hi gh
voltages generated during
very low humidity conditions
will still damage the gates.
Becau se of this, certai n
handling precautions should
be obse rved which include:

Gounding of all test
equipment, tool s and
soldering irons ;
Storing CMOS devices
in cond uctive foam or
tubes (never in polysty
rene foam); and
Never insert or remove
devices wi th power
applied.
Noise im munity is another

parameter used to specify
logic elements, and one form
of noise is related to the
speed of the device. Since
TTL logic is faster than
CMOS, the TTL device will
transmit noise while the
CMOS device rejects it. This
is true for pulses of short
duration as well as high fre
quency oscillations. This
characteristic is often referred
to as the "ac noise im
munity," and it increases as
the input pulse width
becomes less than the prop
agation delay of the device.

..
·R(OU[~tT l"N . 1

Fig. 5. Power dissipation as a function of the operating
frequency .

catio ns, the propagation
delays will usually li mit fan
out to 20 gates or less. There
seems to be some discrepancy
here, since many manu fac
turers speci fy propagation
delays at 5 V or 10 V, 20
nsec transition, and a 15 pF
load. The problem area is the
15 pF load, which seems to
be standard among other
logi c famili es. For CMOS, it is
somewhat unreali stic and a
50 pF load is closer to actual
condi tions. Most man ufac
turers are now beginning to
specify propagation delays at
output loads of 50 pF; this
should help to clarify the
situation.

Another CMOS charac
teri stic that requires careful
attention is its input imped
ance. While high input
impedance is a distinct advan-

....
••

Fig. 6. Typical input gate protection circuit. R 1 ss 200 to
2OOOn; Dl = 25 volt diode; D2 = 50 volt diode.

,.. r Uln-r---r-r
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Input Current, Gate Protec
t ion, and Noise Immunity

As me ntioned previ ousl y,
the input impedance of
CMOS devices is extremely
hig h. Consequently, very
little driving curren t is re
quired for the device to
change its sta te, or switch.
Typically, the input current is
±10 pA. This low input
current requirement is the
reason that fan-out for the
CMOS famil y approaches 50
(limited by the propagation
delay), compared to TTL
with a fan-out of only 10
gates. However, in most appli-

Fig. 4. & sic CMOS inverter with input protection. CT - 5 p F;
RT - 2oon; Dl - 25 V,. 02 - 50 Vi 0 3 - 25 V,. Input: t-» t(

=- 10 IJ5Rc; Output: CL = 15 pF.

the propagation delays and
capacitance load (not the
input driving load) are the
factors that ulti mately deter
mine the fan-out limits of the
device.
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I NPUT DESIGN RULES

Oue to the high input
impedance of CMOS devices,
certain design rules should be
followed to protect the gates.
These rules, including TIL
interface and handling con
siderations, are summarized
as follows:

Rule 1; Unused Inputs
Must Be Connected to VSS or
VDD. If this rule is not fol
lowed, the device may gen
erate faulty logic or exceed
its rated power dissipation.
Some manufacturers, in the
case of plu g-in type ci rcui t
boards, recommend that all
inputs have some type of
shunt resi stor (200k to t
megohm) to either VSS or
VD O, whichever is appro
priate for the speci fic logic
ci rcuit. This will serve to
protect the IC when the
board is not plugged into the
main frame , or during storage
when static charges may
exceed the internal protective
ci rcuits.

Rule 2 : Input Signals Must
Not Exceed the Power Sup
ply Voltage Range of VSS
and VOD. Under certain
conditions, however, the gate
protection diodes will also
conduct during normal opera
tion and attempt to exceed
the maximum input current
of 10 mAoWhen these condi
tions exist, such as in osci l
lator applications, a series
in put resistor should be
installed to limit the input
current to a safe value. Typi
cal series resistor values range
from 10 kilobms to 100
kilohms wi thout affecting the
electr ica l charac teristics,
alth ough the speed is reduced

CMOS buffers from split volt
age power suppli es, VOO
should always be equal to or
greater than VCe.

Rule 5: For safe opera
tion, limit the power source
current to as Iowa val ue as
practical for the system.

Rule 6 : Transient turn-on
o f the input protection
diodes may result from vol t
age drops across large resis
tors in series with VSS or
VOO_ Such resistors should
be avoided wherever possible.

200 mW

-0.5 t o +18 V de
Vss C;;; VI C;;; v o o

o 0
-40 C t o +85 C

frequency.

Power Supply Circuits
Almost any power supply

will perform satisfactorily in
a CMOS system because
precise voltage regulation is
not a primary consideration.
However, it is necessary to
kee p the supply voltage
within the 3 to 15 volt range
and suppress any transients
that may exceed the 15 volt
range. An example of a typi
cal power supply is shown in
Fig. 9.

As mentioned previously,
CMOS devices are ideal for
operation from battery power
supplies. Since the supply
voltage is not cri tical, inex
pensive dry cells may be used
which exhibit large voltage
drops as they reach the end
of their useful li fe cycl e. As
an example of a standby
battery system, Fig. 10 shows
a rechargeable battery system
added to the ac power supply
just described.

There are a few power
source rules that should be
followed when working with
CMOS sys tems . Careful
observance of these rules will
save you much time and
frustration, not to mention
reduci ng the fai lu re rate of
the CMOS devices.

Rule 1: Do not apply
input signals to CMOS inputs
without first supplying power
to the VOO and VSS ter
minals of the device .

Rule 2 : Always keep the
operating supply voltage for
VOO within th e 3 to 15 volt
range (+18 volts for the " B"
series).

Rule 3: Reversing the
power supply polarity will
permanently damage CMOS
devices.

Rule 4: For operation of

" S" SERI ES

"

o 0
-40 C to +85 C

-0.5 to +15 V de

Vss < V I '" V e e

200 mW

" A" SERI ES

•

T

v c o 1+1
Vss H
V,

SYMBOL

Typical Supply Voltages
All CMOS devices will

operate reliably with VOO in
the range of +3 volts to +15
volts (with VSS at ground
potential ). For this reason,
CMOS is ideal in auto elec
tri ca l sys t e ms, battery
operated instruments, and
numerous other applications.

It is necessary to keep in
mind, howeve r, that the
speed of operation is di rectly
proportional to the supply
voltage. Referring back to
Fig. 3 in the previous section,
at +5 volts, the maxi mum
toggle frequency is 5 MHz,
while at 10 volts, it increases
to 10 MHz. Also, as the sup
ply voltage increases, so does
the power consumption. It is
somet ime s necessary to
co mpromise between the
desired operational frequency
and the power consumption
o f th e system at that

and +18 volts for the " B"
series. Maxi mum power dis
si pation is 200 mW and the
maximum operating tempera
tu re for ceramic packages is
+1250 C and +850 C for
plastic packages.

Voo"'V• \ 1
vOO" OV ,,

• VI> I>'$V

,,

RS' ,
• :, i ~

Maximum Supply
Voltage
Maxim um Input
Voltage
Po wer Din ipation
(per pa ckagel
Maximum Temp.
Range
IPLASTICI

Fig. 8. Absolute maximum ratings for CMOS devices.

•,
"",

cost power supplies wi th a
minimum of regu lation are all
that is required to make the
CMOS system operational.

From the comparison to
TIL in the previous secti on,
we learned that CMOS de
vices consume less power
than stan dard TIL by a
factor of 106. As an example
of what this means, consider
a system of 20 CMOS pack
ages operated from a 5 volt
power supply. At low Ire
quencies, the total current
drain from the power supply
will be only 1.2 mA for all 20
devices! It is evident from
this example that all portable
ba t t ery-operated electronic
systems should incorporate
CMOS devices for low power
consumption and long bat
tery li fe.

Absolute Maximum Ratings
As wi th all electronic

components, there are operat
ing range limitations wh ich, if
exceeded, will destroy the
devices. Th e maximum
ratings are summarized in Fig.
8 for both th e " A" series and
" B" series devices. Maximum
VOO is +15 volts for the " A"

Fig. 7. Noise immunity increases with the power supply
voltage as shown by these logic transfer curves.

•

PARAMETER
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Fig. 9. Ac power supply for CMOS systems (10 V de @50
mA). Cl, C2 - 100 uF@35 V de; D/·D4 - lN4001; D5 - 10
V zener @7.5 W; R7-82n, H W.
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the Gates Are Within the
Same Package. Due to the
varia tions in specifications
between th e devices, in addi
t ion to the non-standardiza
t ion of devices fro m the same
manufactu rer, problems may
be avoi ded by paralleli ng of
i nputs and outputs only
with in th e same package. The
reason fo r this is to maintain
a proper match and coordi
nate the vario us paramete rs
involved .

Rule 5 : Output Loads
Should Be Returned to a
Voltage Source Within the
Range of VDD to VSS . Here
aga in, an attem pt is made to
limit the power d issipation of
the device. Also, since output
log ic levels are di rectly re
lated to VSS and VOD, re
turni ng the load to a voltage
higher th an the power su pply
may exceed the maxi mu m
voltage ra ting of the device.

Rule 6: A void Large
Capacitances (5000 pF or
Greater) on the Outputs of
CMOS Buffers or High Cur-

'"

0 ,
~WER J 'SS ' PATlO~
WiTH GATE ·O~ ·-0 ,

\
,

PROPAGAno~ !>£L AY
)~OW T~H IGH T RAH S~

T U.>N1
0

~/
1/ •

0 ,
,,,

0
'00

PU~~-UP RE S'STANCE 10 " "' S I

"

R PU~~-U P

C"'OS

the increase in capacita nce,
and the ne xt res ult is t hat
speed is reduced as the fan
out inc reases. In th is case, the
limiting factor is not drive
current, but capacit ive reac
tance ! Perhaps a mo re realis
tic fan-ou t wou ld be in the
neighborhood of 20 ga tes or
less.

Rule 2: Do Not Short a
CMOS Output to a Power
Supply Bus Greater Than 5
Volts. CMOS devices are not
short circuit protected and
conseque ntly, for sho rts
above 5 volts, t he maximum
power d issipation of the
device wi ll be exceeded . For
operat io n at 5 volts or less, it
is possi ble that the device
may withs ta nd an out put
short, although this may vary
with th e dev ice.

Rule 3: CMOS, As With
Open Collector TTL Logic,
Cannot Be "OR" Wired. The
reason fo r this design rul e is
to prevent an " O N" P-MOS
and an " O N" N-MOS t ransis
tor fro m being s horted di
rectly across the power sup
ply terminals. One solutio n to
this problem is to use t ri-state
log ic whereve r practical.

Rule 4: The Paralleling of
Inputs and Outputs of Gates
is Recommended Only When

Fig. 10. Standby battery system. R7 is chosen to limit the
trickle charging current to the battery during ac operation.
When the ac power fails, D2 conducts, while D7 blocks the
battery current to the transformer supply, and the battery
powers the system.
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Fig. 71. Typical speed/power relationship for TTL interface
with CMOS logic. The open coltector TTL gate requires a
pull-up resistor.
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operate satisfactorily fro m
one power source.

OUTPUT DESIGN RULES
The output voltage levels

for CMOS devices depend
significan tly on the level of
VOD. For example, fo r t he
CD4001 A quad t wo-input
NO R gate @ 25°C, the high
level output voltage, VOH, is
4.99 volts minimum for V DD
= 5 volts. When the su pply
voltage is 10 volts, VOH =
9.99 volts min imum, and fo r
all practical purposes, VO H
fo llows the value of the sup
ply voltage.

The lo w level ou tpu t volt
age is t ypica ll y zero or equal
to VSS. Compare d to TTL
logic, t his is significant volt
age swi ng, whic h accounts for
the high noise imm unity of
CMOS devices. This VOO to
VSS voltage swing is t ypi cal
for all CMOS devices.

The o ut put drive current
(sink cu rre nt) IOl @ Va l =
0.4 volts is dependent on the
type device. Fo r exam ple , a
plastic C04001 A will sink 0.3
mA and a CD4009A buffe r
will exhibi t an IOL = 3 m Ao
These a re typ ica l values with
slight variations among the
diffe rent manufact urers.

A few of t he out pu t ru les
and characteristics of CMOS
devices are as fo llows:

Rule 7: CMOS Devices
Have a Typical Fan-Out Capa
bility of 50. Since the input
current II is ty pically 10 pA,
it becomes obvious that
CMOS devices with output
drive currents of 0.3 mA (3
mA for bu ffers) are ca pable
of driving many gates. How
eve r, due to the high input
impedance (1012 Ohms), a
CMOS drive r sees t he gate as
a capacitor. As more gates are
added in paralle l, t he propa
gation delays increase due to

' 20 VAC

inversely with the increase in
RC delay .

Rule 2 may be interpreted
to mean that no input signals
may be ap plied if the power
sup ply is accidentally discon
nected or turned off. How
eve r, if th e proper series resis
tor is installe d in the inp ut
circuit to limit t he input
current to 10 m A, the dev ice
will not be damaged under
th ese conditions.

Also, for extre mely host il e
environments, you may want
to consider installi ng external
pro tective diodes to limit
inpu t voltage levels .

Rule 3: When a CMOS
Device is Driven by a TTL
Device, a Pull-Up Resistor is
Required from the CMOS
Input to +5 Volts for Open
Collector TTL. The value of
th is pull -up resistor is usually
a compromise between speed
and power consumpt ion.
Typ ica l values range between
1000 Ohms and 10 kilohms,
with 2 kilo hms providing t he
best t rade-off between speed
and power. Fig. 11 shows t he
relat ionshi p between t he
pull-up resistance an d its
effects o n propaga t ion delay.

Devices with interna l pull
up resistors present no prob
lem in driving CMOS devices
as long as all dev ices are
ope rated at +5 volts. In SOl ,1~

cases, an external pu ll-up
res istor may be requ ired to
insu re reliable o peration in
the high state.

In the case of a CMOS
device driving TIL logic, it's
best to use a buffer such as
t he C0 4049 or CD4050
operated with the 5 volt TIL
power su pply. These buffe rs
are rated to dri ve two TIL
load s at 5 vol ts. Also, unl ike
the C04009 and C0 4010
that require two power su p
plies, t he 4049/4050 will
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rent Drivers . Capaci tances of
thi s magnitude act as sho rt
circu its and may overheat the
ou tput transistors.

Rule 7: A CMOS Bu ffer
Will Overheat If Used as a
Linear A mottt ter. CMOS
devices draw maximum cur
ren t dur ing the transition of
states . If these devices are
made to operate linearly,
current will be drawn fo r a
longer peri od of time and the
device will overheat. This is
the reason that maximum

clock rise and fall times
(usually 5 to 15 sees} are
specified for CMOS devices.
Lon ger rise and fall t imes for
devices operated over 5 volts
will resul t in exceedi ng the
maxim um power dissipat ion
of the device.

CONCLUSION

Each ma nu facturer of
CMOS devices identifies his
device with a distinct part
nu mber in which the basic
fun ction type can be picked

out. For exa mp le, the follow
ing is a par tial list of CMOS
manufacturers and their own
charac terist ic device number :

Type
Number

RCA - CD ---
Mo torola - MC1 - - - 
National - CD ---
Fairchild - F - ---
Harr is - HD - ---
TI - TP ---
Signerics ----

(no prefix)

For RCA devices, t he
suffix le tter immediate ly fol
lowing th e four digit function
code usually indicates con
ventional ("A") or fully buf
fered (" B") confi guration.
The second suffix letter ind io
ca tes the type of package,
" E" fo r dual-in-line plast ic ,
" F" for dual-in-line ceramic,
and " K" for the flat pack
ceramic. As an example, the
CD4001AE is a quad 2·input
NOR gate, unbuffered, in a
dual-in-line plastic package. -

A T T E H T I 0 H: __ OI'£ItATOItIct»fPUTEIt a_us..__-. ..... ....... .._ _.0-_ _...__...
_ .. _ ..<0_ _ _ _

w _ ._.. _ ... _ .. _ ..... __.... e- _ __..00_,,",_.-_=__.. .. .-.s lO<""""'- "'t:O ...-: •. _

5100 aus COM"ATlau: ItOMOS IALTA'" _ IIIISAI -. ..,

um
Hooio>t .....- -... _ _ fee ... 10 _ <lipole '
__ to 40 _ ...,.. LooI ,1\C1;.TR.vs,.-_
_ !FWo __ I co I . I O!>I_',_
.. ;., •• .-d40 _ ...... '
'ACE-TRAPS_qualitJ--'._po "-_, _
I 'bod 110 h I· . , ODd t.ri; t ..

......... aII.- ,_ ' f F _,,0.- _ 4 " ~__ S I 4 .~

p _~ . • . _ " ~__ Sl ' ,'I$P",
hIl _ po ,"""- 1/00 .'" " .._ •
_ . Sloppaol_-poid iIo u.s.A. CT _ .. odd n;,
.... ' 0w0<I<" lri-O_to

PACE-TRAPS
BOX 234 Upland Rd.
Middlebury CT 06762 P15

MULTI-BAND ANT ENNA TR APS

•••

,..

,..
.-._-.....,._-_.._..._---_...._w_. _

._-----=---_...__.._-:::"."__.._w_.. .._= ..__..---.-._-_._--------_ ..._--.._.- •• _=w__---- ---- -_.._ ---- ---
T1IIT; _- -
~1"'I'HEItAL DfYlCE5 FOIt USE Wlnf ANY COMI'VlTIt:
..en _ e- •___. __ • .-••__0-.. .T__ _ _w_... _

- --

• .. coo " M,'..., --_..__ T " '~""''''='~=--_...._-- ..._---
IDS INTERNATIONAL DATA SYSTEMS, INC.

_ "'_ W_,,_ S...-. lkllW 200. F_ CIIurcll. YlrVInIII Z2OoIS. U.S.A. 110

Send For Your Copy Today !

The DENSON ELECTRONIC CORP.

Featuring ham rad io equipment of over
60 manufacture rs, contains descriptions,
pictures, speci fications & prices • . •
no advertisements! A must addition to
every ham library. (136 pages)

$2.95 Postpaid (U.S.)

KENGORE CORP - Dept. C
9 James Ave. Kendall Par1l:. NJ 08824

CLUB DISCOUNT 15% (MIN. 10 COPIES)

_.__ .. MAIL NOW K11
. Enel_d i$ my 0 Check 0 101 0 lo r 52.as

Please send the 19n Amale urll:ad io Equlp....nt
Directory.
N. m'•• _

Addre..1S~ _

TUBEVIDICON

#9180 - Brand new type 7262A is a standard 1" vidicon
with electrical characteristics similar to type 7735A with
electromagnet ic deflect ion & focus. Slightly shorter in length
wit h a low power heater 6.3V @95mA (0.6W) . Intended for
use in compact, transistorized CCTV cameras both B&W &
color. Interchangeable with type 7735A. 7038 etc. for
improved performance. S29.95 each. Lots of 10 - cash with
order - deduct 10%.
Free Flyers o f video equipmen t listing this and other excellent bargains.

Mail : P. O. BOX 85, VERNON , CONNECTICUT 06066
Office: 4 Longview Street, Ellington CT
Telephone 203-875-5198

Cily' -'Slale'_ _ --'Zlp_
..... - -. - --------_._ _ , , .. _ .08
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$29.95 each
fired and tested, complete with
-1 element

communicationl Ipeciali/tl
P. O. BOX 153

BREA. CALIFORNIA 92621

(714) 998-3021

K- l FIELD REPLACEABLE •
PLUG-IN, FREQ UENCY
DETERMINING ELEMENTS

$3.00 each



73 Magazin e Staff

to gain operating room

HF Bands Expander!

eliminate splatter

needed is calculated using
Ohm 's law, knowing the
a p p rox ima te tr an s m itter
power output , the impe dance
of the transmissi on line, and
using a figure of 1 Watt for
the power consumed in the
bu lb circu itry. The values of
Rl and R4 will be 1k or mo re
for any t ransmi tter output of
100 Watts or more, so these
resistors, which shou ld be a
fixed carbon type , isolate the
circ uitry from the t ransmis
sion line so no loading effec ts
arc noticed. The resistor
directl y across the bu lbs can
be any sort of carbon tri m
mer pot or regular carbon pot
rate d at 1 Watt or more .

The ideal way to ad just
the ignit ion po int of the
bu lbs initially is with a moni
toring scope. Adjust R2 so
the bulb associated with it
lights ful ly when a normal
modu lat ion level is achieved
with no fl at-topping. Adjust
R3 so its bulb just starts to
glow when flat-topping just
occurs. The adjustme nts may
interact a bit, so one has to
go back and forth a few times
to check the settings. An
a l t ernat ive to the scope
method is to insert a carrier
so the transmitter draws
80-90% of its normal de
inp ut. Then adj ust R2 to li ght
its bulb. Further, reinsert the
carrier for the full dc inp ut
and ad just R3 so its bulb
ignites. The latter ignition
point sho uld be chec ked by
some on-the-air checks, if
possible, to ensure that it
warns when over mo dulat ion
starts to cause splatter.

The circuit of Fig. 1 (a)
wo rks best with linears having
ab out 150 Watts or more PE P
output. Fo r PEP output levels
of down to 60-70 Watts, the
simple circuit of Fig. 1 (b) is
used . It also uses a NE-17
neon which igni tes at a slightly
lower voltage (55 volts) than
the usual NE-2 (65 volts) an d
has a larger glow surface. As
before, one bulb is set to
indicate normal modulation
and the other to indicate the
danger of flat-topping. 1k
isolating resistors are used
and the variab le resistor cal
cula ted on the basis of the

located at some point in the
transmitter output line where
the impedance remained the
sa me on various bands.
Today , th is is not so much of
a problem, since almost all
amateurs use coax and also
use a transma tch or similar
devi ce along wi th an swr
meter between their tr ans
mitter an d the an tenna tr ans
mission line. The coax from
the tr ansmitte r to transmatch
is " fl at" o n every band, and
that is the point at which to
locate the PEP indicator .

W6GWS came up years ago
with the circu it shown in Fig.
1 (a). It is simply two neon
bulbs connected in series wi th
the voltage droppin g resi stors
arranged so one bulb lights at
a ch osen normal modu lation
level and the other bulb lights
when a chosen PEP limit is
reached . The circuit can be
used across any impedance
transmissi on line . The total
va Iu e 0 f the resistances

An osci lloscope is, of
course, one of the best moni 
toring devices one can use.
But, a scope can be expensive
to employ as just a monitor
ing device, and it is not
always easy to hoo k up a
regular bench type scope for
modulatio n monitoring. Al so,
it is hardly a handy moni tor
ing device for po rtabl e opera
tion . Th is article explo res the
use of simple and inexpensive
neon bulbs and LEOs for the
instantaneo us indication of
different PEP ou tpu t levels.

The idea of using neon
bulbs as an inexpensive PEP
output indicator is certainly
not new. It was done by
many amateurs in the early
1960's, but it often proved to
be a problem to get reliable
indicati ons on var ious bands
unless the bulb circu itry was

pl ay devices (scopes an d
magic-eye tubes), neon bulbs,
and LEOs.

- -

W it h many of the
speech processing cir

cuits in vogue these days, the
SSB o perator often operates
his rig on the thin line,
between keeping it fully
modulated and overmodula
t io n with its attendant
splatter. There are very few
devices which can respond
instan ta neo us ly to the
changes in PEP as a trans
mitter is modulated and so
inform the o perator when a
PEP value has been exceeded,
which causes the t ransmitter
to fl at-top and splatter.
Meters, no matter where they
are located in the transmitter
or antenna chain, are useless
to ident ify transistory modu
lation peaks unless they are
eq u i p ped with so mewhat
elaborate peak sensing and
storage circuits. The onl y
devices which by th emselves
c an r es po nd esse n t ially
instantly t o voltage/current
changes are electron tube dis-
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Fig. 1. Various neon and LED PEP indicating circuits.
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tacle and use a standard T
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anten na terminal of a trans
mi tter and the LEOs on the
front panel. An alternative is
to use a small rnin ibox enclo-

voltage across the line (calcu
lated on the basis of the line
impedance and the PEP out
put) and the fact t hat the
necns use about l4 Watt of
power.

A point to watch when
usi ng either neon circuit is
that the variable resistors wi ll
set the ignition point of the
neons, but the extinguishing
voltage depends on the char
acteristics of the neon bulbs.
Before finalizing a circuit,
check that the extinguishing
vol tage of the neon used for
flat-top warning is the higher
of the two particular bul bs
used. Otherwise, one can get
a slightly confusing indication
where the flat-to p bulb, once
a peak ignites it and the
normal modulation bulb, will
remain glowing for an instant
after even the normal modu
lation bulb exti nguishes.

LEDs can be used instead
of neons and present both
advantages and disadvantages.
The disadvantages are the size
of the indicators and that
LEOs do not have quite such
a distinct or sharp turn-on

ECM Corporatio n
412 N. Welnbach Ave.
Evan sville I N 4 7711
8 1 2-4 76 -2 1 21 at

2400 Crystal Drive
Ft. Myers, Florida 33901
all phOnes (813) 936-2397

J2

for
• Genere. CommunlceUon & Industry
• Citizen's Send

(Slenderd • Synthesized)
• Two-Meier - Monitor - Sctlnners
• Merlne VHF. Amateur Sands

Depend on Jan Crystals
made in U. $ . A. for

• F,.quency Control- Frequency Stability
_ Hlg" Performance

Send 1er for our latest catalog
Write or phone for more details

II
I I

"Right
on"
with
Jan
Crystals

and crystals

EeM-58 MK-II fm modulation meter
_ O·6KHz peak read inl line ar sca le , meets
commercia l standards
- O pera t es 2 5MHz to 5 0 0 MH z
_ Crystal con t ro ll ed for easy o perat io n
• A ud io/scop e o utput with earp hone

_ O p tions :
N ICA D power pak $ 2 5 .95

Ch arier $ 29.95
Write or ca ll for co mplete inform ation.
Send check or m oney order for $ J 45
p lu$ $ J . 75 for shipp i ni . I nd iana rest 
dents add 4% sales tax. Cry,tau for
146.94M Hl': $4.95. A ll o ther {req:

$7."~.~

•

NEW
~ .."'"- • •for '77

O n ly a
• • •

$145
- ••---- -less batter ies

COMPUTER HOBBYISTS!
Nationwide Classified Ad Newsletter

Buy & Se ll Hardware & Software
new/used/unique/low-cost

$3.75 for 18 issues.
Free sample issue on request.
ON _LINE NEWSLETTER

24695 Santa Cruz Hwy ., Los Gat os
'\.. CA 95030 02 ./

I

Shortwave Listening
Our on ly business is supply
ing everything needed to tu ne
outside the Amateur Rad io
bands and ident ify what you
hear . Ou r mini-catalog de
tails Bar low Wad ley, Drake
and Yaesu receivers, WORLD
RADI O TV HANDBOOK, logs,
antennas, ca librators, CON
FIDENTIAL FREQUENCY LIST,
receiving antenna tuners,
FM or TV stat ion guides, AM
pattern maps, aud io filters,
specia l ITU lists, QSl
albums and every book pub
lished on "listeni ng."

GILFER ASSOCIATES, INC
P.O. Box 239, Park Ridge, NJ 07656

G6

Out of Band

127



• 6 THRU 160 METERS
• TWO MODELS AVAILABLE
• RECOMMENDED FOR

RECEIVER USE ONLY
• INCLUDES POWER SUPPLY

8on kAm..ia,d I nd Morte,cho'\III.lil.bl .

MODEL PCLP is identical in all respects to the PLF ex
cept thaf two nuvistors are used instead of the FET.
Model PCLP 117V AC. 60 Hz. Wired & tested .... $44.00

MODEL PlF employs a dual gate FET providing noise
figures of 1.5 to 3..4 db ., depending upon the band .
The weak signal performance of most receivers a s well
as image and spurious rejection are greatly improved.
Overall gain is in excess of 20 db. Panel contains
switching that transfers the antenna directly to the re
ceiver or to the Preamp.

Model PLF 117V AC, 60 Hz. Wired & Tested . $44.00

ALL BAND PREAMPLIFIERS

1. Drop-resist.nt, hand... ize V·O-M with high·impact thermoplastic
eese.

2. 20,000 Ohms per volt DC end 5,000 Ohms per volt AC ; diode
overlo.d prote<:tion with fused Rx1 Ohms r.nge.

3. Single r.nge switch; direct reading AC Amp r.nge to fe.e:ilitate
cl.mp-on AC Ammeter USllge.

RANGES
DC Volts: Q.3·12-60-300,l ,200 (20,000 Ohms per Volt).
AC Volts: 0·3·12-60-300-1 ,200 (5,000 Ohms per Volt).
Ohms : 0-20k-200k·2M n ·20M n t200 Ohm center scale on tow
rangel .
DC Microamperes: 0-600 at 250 mY.
DC Milliamperes: 0-6-60-600 at 250 mY.
Accur.cy: ± 3% DC; ± 4% AC; Hull scele}.
Scate Length: 2·1/8" .
Meter: Self-shielded; diode overload protected; spring backed jewels.
Case: Molded, black, high impact thermoplast ic wit h sl ide latch
cover for access to batteries and fuse, 2·3/4 " 1'1 x 1-5/1 6" d x 4-1 /4"
h.
B.tteries: NEDA 15V 220 (11, 1Y.,V 9 10F (11 : Complete with 42"
leads , alligator clips, batteries and instruction manu el. Shpg. Wt. 2
lbs.
Model 310 Cat. No. 3018 $53.00

Rec. Freq .

-,.
<:0<..... ,0-,... " I.,a....... ..... --

E. D. M.gnul a. Anoci'leI
5715 North Lincoln Av • .

Chic• • lllinoil60659

Get the RIGHT STARTI
With a NYE VIKING Code Practice Set yo u get a sure , smooth, sceeo-x model
3' 0~0' transmitting key, a linear circuit oscillato r and amplifier, with a built-i n 2"
speaker, all mounted on a heavy duty aluminum base with non-skid feet . Opera tes on
standard 9V transistor type battery (not included} . Un its can be connected in parallel
so that two or more operators can pract ice sending and receiving to each other. List
price, $18.50.

MOon 8 OS ~R'CE WE I (i~ T LE..GTH MOR-GAIN HO OII'OLES • • • • On. hlH tht It ngth of
1100., 1 (0.11<01 ('"M"" con.entio... i hall,wl'. dipol... I M1Jlt i·blrocl. Mulli·

. 0.20 HD 010120 SoIlHoO 261.73 36/10.11 hoquoncy , I M• • imum offi<:i.ncy _ no "IP'. looding coil~

" oI(I- l0 HO 0I01?OJ15110 r.ll .~ 3511 ." -" ••~ ... 0 ' .tu b.. I Fu lly ....mblod Ind p'Hunod _ no mt..u'if>Q.
8lJ.oIOHO 801010 '1 & 57.loO 41/1.1 5 511111,0 no cuttinD- " AII _Ih. " • •od _ 1 KW AM. 2.5 KW ON 0<

75-010 HO 751010 55.00 10/1.12 1;l;11O. 1 PEP SSB• • P, ,,,,. n porlonnl<lC<l _ mo... thon 15.000 hi"
71>010 HO (SPI 751010 S1,loO 4011.12 151I110.1 ~_, • . , •
71>:lO HO 7S10I0/:IO 613 .loO 1./1.23 151I120.1 boon .... i_od , I trmlt u" 0 tho .ull cop.bilili.. of
71>:lO HO (SPI 75140120 613.loO " / 1,23 613120. 1 todly'. 5-IMrocl . c . " . I Ont IMdliM 10' """,ot ion on . 11
11>10 HO 751401:10115/10 1•. loO 1311.34 66110 1 bondl.• Lo_ , coollboMlitlnttr>fll on th. ml rket todly,
75 10 HO ISPI 7514012011 5/10 74.50 4/I/1.3( 5(If1Q.l I FIfl QSY _ no foodlin. , wilClli"ll. I Hp Ol porlormanco

" 80-10 HO 801010/ :10115/10 15.$0 SOIl .4!! 511111.0 I... tho N"" iCO •• woll .. thl Extrl ·CI... 01'.
W,it. or phonl for fu ll info' ..... tion 0' contlet yo", b.orite deoler.

Xmit Freq .

.., "'" 100 'f'O& ,..,
'" _n ,"" ''<>~ .. ;0 ..,

;';~ ,~ . .

GENERAL MUlTI-PURPOSE V·O-Ms. DROP RESISTANT. HAND SIZE .MOOEl310 V·O-M .TYPE 3

Make/Model

NOTES
1, Modol. p,<tOCftl ' ., • will 1M ••• ilobl. 1/77.
2, All mocItlo lbo•• If. fy'niohod wilh c,implool,,", kllII
3 , All modol. con I» furni.h.d with • S().2:l9 1.....1.

co..ill connoclOf I I lOdil ionll con. Tho 50·239 mit.
wilh Ih••tI .... . rd f'L ·269 mil. co..i.1 ""til t COMlctOf.
To orde, thi. lactory in.tlilod option. oOdlh. Iftt...A'
Itt ., lho mocltl f"'Jmbtr. Exomplo: ( 1).20 HDIA.

4 , 75 metor mod.l. If. lactory lunod 10 fflOflll. It 3950
kHz. ISP) model< "'. !oc'Ory "' nod to ,• ..,.,ItO .. 3800
kH• . 90 mat. ' mocltl..... facto ry tun«l '0 ,"",,"tI It

36&1 kHz , Soo VSWR cu,..... 10' OIN'''''''''''''' dOlI.

EXCLUSIVE 66 fOOT.
T5 THRU 10 METER DIPOLES

Manufactured a. GUlranteed by
MaR-GAIN

2200T South 4th St reet
L_ ...worth. K.nNO. 66048

19131682·3 142

No. 114-404-002 518.50

NYE VIKING CODE PRACTICE SET

\ .'\,umnG;;;t"o""Boo' 0 0" )

.~ TWO METERS Motorola HT 220 Crystals

~C~YSTALS IN STOCK In Stock!
Standard. Icom • Heathkit - Ken • Clegg • Aegency -Wilson. VHF

Eng _ Drake - And Othersl $4.50 @ Lifetime Guarantee
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ASTATIC
MICROPHON ES

6M Can r_
2MCan n.r
FM Detector
Au"ISW Cry.u"
AM ·Wid. Fi lt er
600 H . CW Filter
FM Filt..
Sp••ker

Maste rC harge
American Express
BankAmericard

accepted on
MOST items!

"",un' !'I~ J.658.11rJ

"" "'VI"" to •

P r ices FOB Medf ord MA.
All u n its can b e s hi p ped

UPS . MA res id en ts a d d 5%
sales t ax. Add $3.00 for
s h ip ping & h and ling o n ell
orders. $10.00 merchan

dise minim um p lease.
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Vo- 1OG
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VC-601
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X F-30B
XF·3OC
XF-300
S P-10 1 B
Fl.· 10 1
SOl. IO ST ATE l 6 0-10 M
T RA NSM ITTER
Ace...arl..:
RFP·101 R F SplNCh Proc. n a r
MON IT O R/TEST EQ UIP ME NT
VC 500 J 1;00 MH. no PPM )

Cau nt"
1;00 MHz C1 P P M)
Ca u nter
500 MHr CO.0 2 PPM)
Cou nt.. ..ag
Manitar ScOP. 1" "
Dummy La ldlW, n M.,... Ml
Oigitel R.adout
( 10 1/4 0 1 ....i..l

VHF FM & SS B TRANSCEIVEFIS
FT·820B eM AM/CWISSB
FT·221 2M AM/ FM/CW/SSB
Ace_orin;
MM8....

VC 1;00 E

'C".' ...

Zip _

SLINKYI $3~;~5
A LOT of anten na in a LITTLE space
New SljnkY~ dipol. · with hetiQ I
lo.ding r.dl.tes _ lIood signa l e t 1/ 10
wBII.I. n gth long!
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o America n Express
Interbank # _
Card expi rati on date _

1&O~1 0M TraMe _ • • _ 200 WPE P $169
160M-10M Tr• ...,elv•• _ 200 WP E P 935
AC Pa _ Supply 12 5
AC P.S ..../ Clock and CW I D 209
G.n• ••1 Ca.. . Synthnl•• d Rec . I.... 299
Venu Warld Clock 30

XCV R W/ Proc_ a.

XCV R W/ O P.oc. p.o.

160-2M1SW FlCV R

1l5O-2M1SW RCVR

XCVR W I O Proc . p.or
AC Only, I.•• Mlk.
U ne• • Ampllf l..
eM T r.nw.n.r
2M Trenw .n• •
Ext • •n. ' V FO
Spe.ker
Spe. k. r/PUch
Monitor SCOP.
Oynemic B_ Mik.
Cooling F. n
MobU. Maunt
Fl F Speech Pr oceuor
600 Hz CW Fn _

o MasterCharge

talk ,-
po/j'(er "

Y7PL ~
'PLfor an Economy Price7"

THAT'S RIGHTI .
introducing th. ECONO·L1NE

""- 'nput OutPut Typ >..' ".Qu.ney
10:1 ~·~I)W ~o-gOW ' 1) W 11) Out '.:I ,.og .
'02. '~W ~o-8OW • >"'TO OU, • 03·' og .

Now get TPL COMMUNICAT IONS
qu.li ty and rel i.bil il y .t en econcmv
p .lc • . T h . n.w E c ono · L. ine Ill..... you
e .... rythi nll th. t you ' .... come to .xpect
f rom TP L. et • ree l co., ••duclion. The
I. t . " mechen icel e nd e lect.on ic con.truc·
tio n t ech n iqu es combine to meke m.
Econo-Une you. b_t .mplif i......elue.
Unique broed-bend c ircuit.y . equ i.e . no
tuning m,oughout the entire 2 ·met ... bend
• nd edjecent MARS chennel• . S.. these
g,..t new .ddition. to the T PL COMMUN ·
IC A T IO NS p.oduct line .t your favo.ite
.mat..... r.d io de.I ....
Fo, prices .nd lPec if ic.t ion. p i.... w.ite
fo. our Amateur Pr o d uc tt Sum~ryt FC C
type eccepted po_. amplif le...110 ....eil ·
eble. P lea.. c .1I 0' write for • copy of
TP L.'. Comme.ciel Productt Summ.ry_

F T 301
F P 3 0 1 DIG
F P 30 1
F" 301 CI D
FA G-?
Q T A ·24
FT·l01 ·E
l SG- l0M
F T· l01 EE
16G-1 0M
F T· 101E X
l 60· 10M

FL·2100 B
FTV ·6 110 B
FTV·2110
FV· l0 t B
S P-10 1 B
5 p· 101" 8
YO- tOO
y"....
F A·'
MMB·'
I'IFp ·102
XF·3OC
FI'I ·1015
SOLID STATE
FA 101 DIG
SOLID STATE

Mod"
220

Address _

City State _

Order:

Name Ca ll _

An band oper.t1on (160-10 metl'l'S) with
most any random lenath wire. 200 Watt
power capability. Id eal for portable o r home
operation , A m\.lSt for F wld Da y. Size: 2 l(

. ·1/4 x 2· 3 /8 . BuUt·in nffln tu.ne-up indica
\01" . Guaranteed for 90 da yl . Compact 
easy to UM' . O nly 'Z9 .9~.

Mod"
2'0

• •

..; ' ','

SST T-l RANDOM WIRE ANTENNA TUNER

FT· 101 E TRANSCEIVER

'~'.
~ - ~

III . C- r., •....,.

(i.
,~

\0 •-, •
•- , , , ,

Mod.l
200 V

Radio Electronics

TUfTS

CES To uch Tone P.d.
_ Model 200V - acoustic coupling. $59.9 5
_ Model 210 - for mounting on walkilt$ or
hcInd~.tds . $54.95
• Model 220 - CES ca n now OHM you •
TOUCH TONE back for Standa rd Commun
icati ons Nind-held radios. This is the rom·
plett back ,nembly with the TOUCH
TONE encoder mounted and reed y to plug
into the private channel connector . Also
indudlJd is • LED tone generator indiolltOt
.nd .n utemal tone deviation adjustment .
$74.95.

209 Mystic Avenue
I Medford MA 02155 0 Check enc losed

I (6 17) 395-8280 0 B.nkAme,ic"d

I
FREE Gift With Credit cud #--- - - -

Signat ure _

I EVel~ Oldel_!_ _c._' _Sh_O_'_d_e_,_s 0_"_' $1200 deduct 5%_No other discounts uffered. All sa les final,
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NET PRICE
$19.95
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Model 377 - $17.95

COAXIAL ANTENNA CHANGEOVER RELAY
____ _ _ _ m _

""".... """' """"""",', ""oe',~ "'"'" _ "" to
""" , ,""'. 0' "" " ...," ,0.. ,_ ''''"''''"' <W _ ''''
_ ",,,om , <W '"""0 ,,,," _''''''''""" TM ,,,,,,,.,_ ,
" ""',,.. Au''''' P'umo"'",/l,,,,.,.. ,., ... u'" ,.,,"
0<' 'v ,"" of " ......."".... _ '" bV • "'""."''''' "'y.",,,b."..y~"" . ....".. __. '''''''b w" ",,", ""y
"""'II _ ." VOU' "......,.".. . J"" _ t""
C_ ..._ ,",", e"""",," ' 50»00-0"'"0""""" <W "~h·.-..c. _ "1 ...... '""" ,,,......,,,,,.. '.
m,,,,,,,,,,,,,",, """" ~''''.f""" ."....,."'... _.,," ,""
, ,,", bv_ ,,,. C_ .."'" '"'" ....., ,.
C.......- _ ...."",_, '00.

• • • • • • • • • •• • • •

Magnetic Mount or Gutter Clamp 5/8 wave - $38.50
Specify, 2 meters, 220,450. 1/4 wave - $18.50
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Larsen Antennas
to tit Any Mobile Unit

3/8" single hole mount

,sen Antennas 5/8wm-$31.50
1/4 wave - $11 .50

Model 372 - $27.50

COAXIAL SWITC HES A ND ACCESSORI ES
f", .",.,,"" ..*:li"".<><1 RF .wl'eni""

T_ "'0"-<1"""" ••",,: O! ,.,. "..-. roo- ,,,"
'''''",t" '''' "...•.c.-."", ', w"h ."_."",,, oon-
toe" "'" "'_-010'''' """''''''''' .'W .... _"hOC ""to<
...,.,. ...... ,....."It... ,,"'" aud,o r_... '0 1">0 MH,

Mw 00,,, '.1 ...",,- __ ',l' "" w"t> ~". <0 15·
""m """.,_t.~ _' pow.. ..,... " '000 <t.
AM. 1000 O!' SSB C"""","""." UH' "po. ," ,,,,,,
lOa ,,_'I ,.... VSW~ 0' '"" """ '2 , "" '0 '50

"",

________________ _ ____ ...... 300:rw ..... _3001W _

UNIVERSAL H YB RID COU PLER I I PH ONE PATCH

_ _ _ _ _ _ _ _ _____ _ _ _ _ _ _ _ _ _ V2 CL''''' U ... _

Model 300 2W with Compreamp
- $125.00

Model 300 l W without Compreamp

- $85.00

Con_tor Moun" "" A,,'o......'., D••,- , PRICE Quip".. PI~' ,-, W.II ~. G,o.,<>d ,"II ~I.t. Ilomerk.

'" 1 8 .9 5 e A . .. ' , , S"wtoed PAOTA~ , ..i"" Grc u"""" .'<e9! .. loc'od
ou, pu' <"C""

'" s Rodi.1 , • , SUDOhod I'FlO TAX ,,,,,'cl>. G, o und••00 • • COP' ",'«:'od
18 .95 ""'PV' ,"""'L$•.,h"";to" PO' '''''" lI'""nd.

.11 o~ , "
~, 14.00 , ROd'ol • , ~,...., 12.50 , Rod i. 1 , , DP·2

551" , Radi. , , , ~, Spec,,' 2·Po'''. 2·"""" "" sw,,<11 uoec:I ' c
17.50 ""'e" on, AF dev;"" in '" "'" o f ..." ..

conf'I@C ' ,o n .n • co.. ,., ,, ''' SR ! ",.10_1.

,~

.9 S - , - B" .d~' on'V. !", _u "",~n, ' ng 0' "Id."
,o""~,'''' ...d ' ......

~ 17.95 s A .ioo l , ~ ,

""" e A, i&' , • SUPP'''''' G,,,,,,,,,,••n"",op' te>ec ,od 0"'P<Jt c"c~".

'"
, A"i.' • DP,2

~ 18.50
,

'"~ i,,. • , , G,,,,, "'" 010 • • cop' ",,,.,tod "",pu' c"c".,.

COAXIAL SWITCH SELECTOR CHART



BROAD BAND DOUBLET BALUN
for 10 thru 80 met....
Mod..1 BN -86
1 1!l.9 5

T h e mod..1 BN -86 balun provid .." optimu m balance
of p ower to b oth sid es of a ny doublet and ..u tly
impro ..e. the trand .. r o f ener&y from reed uee to
antenna. Power c apacity is 1 K W D C. ~'e atures

w..a l h er p ro of constructlon and built-In m o untln&
bracketo. $ 1 5 .95 S h pl. Wt.llb. Order No. 242

Mo d ..1 18HT
_ O u tltandinc Omni·Dir..ct io n al Performa n e..
_ A utomatie Ban d Swi1o:b inll
-In . Ulb o n 4 MI. ft . of r..a1 u tate
• Com p l.. te ly Self-5u p porti nll

By a ny st.ndard o f m easurem..nt. the Hy·Tower i.I unques
ti onably the finest m ultl·band ..ertic.l antenna syst..m o n t h ..
market t oday . Virtually inde.tructible. the Mod..1 18HT
features a uto m a t ic band sel..etion on 80 thru 10 m eters
thro ulh the use of a u n iqu...tub decouplin c s ystem Which
effe ct ..ely isolates ..a rlo u o se ction s of the antenna so that an
elect rica l '.. wa..e lf'n&th (or odd multiple or a I.. wavelencth)
e"lsto o n a ll bands. F ..d with !l2 o hm coax, It tak ..s maximum
lellal power ... d eli"f'rs o u tsta n d in & perfo rm.n ee on all
band•. With the addition of a b as.. lo.dinc coil, it a lso dell.. en;
o u t otan d ln c perfo rm.nce on 160 meten . Structurally, the
Mod..1 18HT is buil t t o I..t • IIfe tim.. . RuUed hot-dlpped
p lva nlz"d 24 ft . town r ..quire. n o &\I y ed su p ports. T op
m ast. w h ich e xt ..nd. t o • h .. i&ht o f !l0 Ft.. il 6061 ST6 ta pl'n
al u m in u m . A ll h ardwar.. is iri dlte tTeat"d to MIL spees. If
you 'r .. loo k inll for the e pitom .. in "ert lea l antenna syst..ms,
you 'll w.nt H y ·To w n . ShPII_ Wt.• 96.7 Iba. Order N o . 1 82
Price , $ 2!l9.9 !l
N E W S1lf'd.1 hinced baJ,., _mbly o n Mo d el 18HT a Uo ••
oom pl.. t e lUSembly of .nt..nn a a t &round l..v..1 • . . permil.s
easy ralsi n ll and lo w erin ll of t he an t en n a.

HY·GAIN'S INCOMPARABLE
HY·TOWER

FOR 80 THRU 10 METERS

MULTI-BAND HV-Q TRAP DOUBLETS
H y-Q Tra p .

• Install H o rizontally o r .. I n ..erted V
• S Upl'r-5t r e neth A luminum Clad Wiee
• Weath..r proof C ..n ter a n d End Insul . to n

Installed h orizonl.1.lI y Or .. a n inv..rt.. d V, H y ·Gain doub lets with
H y·Q t rap. deli ..er tru" h al f wa"e l..neth performance on every
d ... ICn f...qu..ney. Matched tra ps, individuall y pr ..t u n..d fo r each
~nd l ea tu r.. larle d ia m .. ter eons tha t d evelop an ..xcep t iona lly
fa..o ra b l.. L IC ra tio a nd "ery h ilh Q perform.n"". Meehanicaily
. u pu to r solid a lu minum t rap h ousinllS pro ..ide maxim u m prote e
t io n a n d su p po rt t o t h .. loadinc COIl. Fed with !l2 ohm coax.
H y·Ga in doubl.. t s e m ploy su p..r .strenltb aluminum d ad slnc le
otrand stee l w ire ele men t. that defy d eterioration hom ..It w.ter
and sm o k.. .. . will n ot stretch . . . with. tand hurrican..·like
w lndo. SWR Ins t h.n 1.!l :1 o n a ll band• . Shon ll, 1Ilhtw.. ilht,
w u therproof center in.ulato rs are m olded from hi&h impact
c yo la e. Hardw.... Is i rid au tr...t ed to M IL s pec•. H e avily senated
7·ln ch ..nd insula ton mold ..d from hilh im p act cyco lac increase
leakace path t o approx imate ly 12 inches.

MODEL 2BDQ for 40 and 80 m eters. 100' 10....... o ....ee u. T ak..s
maxim um lep l po......r . S hPf, . Wt .• 7 .51b5 ' 49.9!l
O rder No. 380
MOD EL !lB D Q fo r 10 . 1!l. 20 . 40 and 8 0 m e ten . 94' overa ll .
Take. m a x im um power. S h pil. Wt.• 12.2 1b L $ 79 .9!l
O rder No. 3 8 3

C ENT E R I N S U LATOR for Mu lti·
Band Doubleta Mod..1C I

Stronll Ilght.... ..ilht. w ..a t h erproof
Mod,,1 CI is m o ld ..d f rom hlcb impact
eycolae. H ard .... . r .. i. irid ite trut..d to
MIL specs. A ec.. pta ,.," o r 14" co ax ial .
S h pil. Wt ., 0 .6 lb• . 1~.9!l Ord.. r No .

'"
MULTI.BAND ANTENN A
Dipo le Antenna - Mode l 0 1V-80
$ 13.9!l
F o r 10 thru 80 m .. t en - choice of one b and

A d ipol.. a n t ..nna for t he i n di ..idUOlls wbo prefer the " d o-it-your 
se lf" fl e xibility o f cuAom-desillJ\ine; a n a nt ..nna for y our specifi c
n eecla. (W o rk the fr equ ..ncies y o u w ish in the 10 throu&b 80
met.... bands) .
The DIV-80 features : D urable Copperw..kI wire for &reate r
strenlllh. Mo sley Dipol.. Con nector ( D PC-I) for RG-8tu or
RG-f>8fU c_x and all tbe teo:hniea l information y ou will nee d t o
co n.tru ct y our custom-desillne d antenna.

E N D INSULATORS for Doubl.. t s Mo d ..1 EI
R UII.ed 7· inch end Insulato rs ar .. m old..d fro m hil h Im pact
eycolae that is h ea ..ily . err . ted to incr..ase leakace path to
a p proxlmat O'i y 12 Inch ee. A .. . llab le In p.ln only. S h pil. Wt ., 0.4
lb•. '3.9!l Order No. 1!l6

JaM> _ 14'«>,00

6 -E lemen t S u per Thunder
bird D X fo r 10 , 1 !l a nd 20
Met ers Mod..1 TH6DXX
$ 239.9!l St'parat .. Hy -Q
trap s , h'a1u r i nll La r g..
d iam..t ..r coils that d evelop
a n .. xc e ptio na ll y fa ..orabl..
L/C ratio a nd .....ry high Q .
p n"id.. p ..a k per for man c..
o n each band wh"1h er
"'o r k inl p hon.. or C W.
E xdush'" ll y -Ga in beta
mat ch. fa cto r y p r.. tuned•
insures ma xlmum p in and
F IB ratio wi tho ut co m ·
p ro m ise . Th.. TH 6DXX
feeds with 52 o h m coa xial
cab le a nd de li ..crs less 1han
1.5 : 1 SWR o n all b ands.
M..chanica lly sup e rior co n 
s t r u ct io n f ...... ture s ta per
sw ago."d. slott ..d t ubinl f or
easy a diustm... n t a n d re
a dj ustm ..n t . a n d for Iarger
d iam..t .. r a n d I...... wind
loadinc . F ull eteeum te re n ee
co mpresl io n c la m ps
r ..place self-u ppinc sh .. ..t
m .. t a l screwe, In cludes
Wile d ia m ..t ..r . he. vy Jil uge
alumin um boom, hea~.,.

cast aluminum boom-to'
mast clamp, and h..a vy
&.aug.. mach ine fo r m ..d .. Ie
m .. n t -t o -b oom brackets.
H y · G a i n 's ferrit .. balun
B N -8 6 is r ..co m m en d ed f or
u se w it h the T H 6 D X X .

-

----

'"..
1 ~7'

10)2 Il>s
100 MPH
)6Ibs,
1'1, ' to 2".,'
40) Iq. It.

31!>O - Sl"'~,OQ

)1 .1'

"20'
156lbo.
100 MPH
~7 It>s.
no" to 2\10"
6,1 ... 1\

3854 _ 569,95

Sup.. r
3-Elem..nt ThundPTblrd
for 10, l !l and 20 Met..rs
Model TH 3Mk 3 - $ 1 9 9.95

-

There is no substitute.
illD·

/ /

H)o-~ins Supe< )"""'ment
ThundoofbiJd delr¥eD 0IASIandIng perform
.-..:e on 10. 1~ and20~... The
TtOMk3 fut....... loel*atO' aod 1Y\IIl<!,..d
Hy.Q traps 10< ea<:h band. and teem with ~2
ohm COIl. H)o·GMl 8e«I Match P'O'_
t,)pe",d impedan« lor most efficient
) band rnalching. and~ DC gfO<ftd
to e.minat.- p.«ipUll(WI --=. The
TtoMk3 dem" """"mum f iB ratic>.
and SWR Ius t""n I .~,I !II resonanc:e on
... band~ b rnec""rncally superior
construction featu",s tape' SW"9"d olotted
tubing 10' easy adjuotment and bnger
diameter, Cornes equipped w~h hea")'
tiKable boom-lo·ma.t clamp, H)o·Gain
ferr~e ba lun BN·86 Is ,ecommended fo,
~ w~h the TH)MI<.3,

l"e<:ha.nkal
l.oogest .....ment

!loom _"r...,ing ",di.....
W,nd load !II eo MPH
MaAlmUm wind s""""al
Net _ighl
/'Iaot diamete, accepled
Surface a,ea

Electrical
,_u ,~~

Gain_a....'age 8.1dB ""fronc·to-back ,atio 2~dB "'"SWI1 tal feson.n« ) Lesst""n """'"I!U 1~; 1
Impedanc:e ><>"""" ~ohms

Po-' fating ... ..,.. ... ..,..



.. $ 12 0 .00

. . . 13 5 .00

LINEAR AMPLIFIER
Model L-4B

• S yn the s ized. General Covera ge

• low eost • All Solid Siale • Buill-in AC
Power S u p ply . S ele ctable Sidebands

• EKcellent Performanee
"lllL IM I..... IIV . " IEClf JCA,TIO"S, • Co_, 500 uu 1o
30 "'HZ• f '_, ean II-. rud ac:eu'..... ' to _, t""'"
~ ~Hz . _ly typoc"" ~ mtC;ft>¥01fs "" 10 dBSH"' N
SSB _ II-.n., "'... 2 "'''''0_ \01 10 d9 S" NIN ......
• .....,.._ ..UM_ . _in....- .-.ppi" 11712~

V"'C • 2O'lo . 11 .... AC _ , -... '~I_ ....', "" .....
• .""....1"'..1' to an ",Ie,n" b.n~ry pack ..I"ch v 'Onl
O-C"II (no. o.uPQl..dJ • fa, NoN.... "v n. d,.", "" OC
_'.I>On lno a,.11 do no' l'Oh' up un"' ,... pVlhbvll""
on ,no 'f"'" I'Onel i. a.p,.....,
Tno Perlo,m.",,". ..,.."I"y, ""••nd ' 0'" Coo' 0 1 lno
SSII· l mlk. ,I ,,,..1 10 ' 11Ind-by . mll.u' 0'
no.'........I.u' ,oe., ..,. lnon "' ,,,,,,,i..r, C9 ..-'10'
""'1''' ',0' go",'.1 ov'PO" IlboI.lO..,. ,.c.i..r,

Pr ic e : $ 3 50 ,00

POWE R SUPP LIES
AC-4 Po_r Supply .
OC·4 Po_r Supply .

L-4B Linear A mp lifier 8 9 5 .00
.2000 Watts PEP·SSB • C lass B G rou nded·
Grid - t wo 3 ·50 0 Z Tubes • Broad Band
Tuned·lnp u t • RF Negative Felldback •
T ransmitt ing A GC • Oir llctional Wattmeter
• Tw o Tilutba nd Suspensio n Meters . L-4B
1 3-1 5/1 6" W. 1 ·1/8 " H. 14·5 /16" D. Wt .:
32 Ibs. • Power Supply 6-3 / 4" W, 1·1/tr' H.
11" 0 , Wt.: 43 Ibs.
POWE R SUPPLIES
AC 4 Power Supply $ 120.00
DC 4 PO\oW r Supply 13 5 .00

TR-4CW SIDEBAND TRANSCEIVER
100 .0 0
. 4 6 .9 5
. . 7.00
120.0 0

CO MMU NICATIONS
RECEIYERSSR-1

Iouch-n-qa with

DRAKE 1525EM
Push Button Encoding Mike

GIEN(R ...L, . ... 1I .m.'-ur twlnd. ' 0 'h,u 80 mo'or. in """,,n
800 kHZran,... s . Solid 51111 VFO .. ,Ih 1 kHz d'"1 d,.,s ions
• Mod. o SSB Upper .nd l o...or. CW . nd ... ... . BvitHn
Sid••on. and . "IOmalic Till ' ''' ''ch,ng on CW I 30 tv""
.nd ..mi ·condv.lo," I Olm.nolono: ~Yo"H . 10V." W, 1H \ "
0(14.0 . 27.3 . 365 . ml, WI.: l ' lb•. (1.3 kgl
TII... ..SMIT, • VOX 0' " ll on sse or ...... . Inpvt Po... "
SSB. :lOO ",. ns P.E .P.: ...... . 200 "'.". P.E.P. conlrollod
••' "Ir .ompallbl. ...,In SSB IIn"," . CW, 260 ... lls •
"'dlvn.ble p>-,..I_,k.
RECEIVE: I SO...ili..;ly bi ll.' In. n h ~y to, 10 dB SIN I
l.f. Soloeli";ly 2.' kH. It t dB. J .t kHz " 11(I dB. • AGC
lvll on ....,.. model . ••".b" ...,In FlF g.,n contrOl. tlSl
.nac:k .nd slo'" ",,'h ""'......1.. "'Pl""._on •
_ 01_ 10, 10, pt>On
Price: $649.00

3 4· PNB Plug· ln Noise Blanker
FF- 1 Crystal Control Un it .
MMK-3 Mobile Mount .
R V·4C Re mote V FO .

Ama t eur Net $229.95
• SCPC · Frequency Con trol
. 12 C ha n nels wi t h Se lec tab le Xmtr O tlsets.
• A ll FET Front -end a nd Crystal Filler for

Su perb Receiver Inte rmod Rejection.
• Ex panded A ntenna Choice.
• Lo w Receiver Battery Drain .
• Tradit tcna l A. L Drake Service Backu p.
• Si ngle Crystal Per C hannel.

2 METER FM
PORTABLE TRANSCEIVER

Model TR-33C

D,ake 1 525 EM . m icrophone with tone encoder and
con n ector for TR -33C. TR ·2 2 , TR -22C . ML·2 . . . . . . . . $49 .95
. Mic ro p ho ne and e ut o-patch encoder in s ingle convenient package w ith co il c o rd a nd

c o n nect o r. Fully w ired and ready for us e .
• Hi gh accuracy IC t one g'f!erator , no freque ncy adjustments.
.H igh rel ia b il ity Digltran(B)koyboard.
• Power for tone e ncoder obtained from tra nsce ivllr t h ro ugh microphone cable . No

battery required . Lo w c u rren t drain.
• Low output impedance a llows use with almost a ll transce iver•.
• Four pin m icroph one p lug' d ir ectly c o n nects to Dr ake TR-33C w ithou t any m odifice

t ion in transcelyer . Co mpatible with all p revi o us Drake and other 2 meter un its w ith
minor mO di fica tion• .

. T o ne le vel ad justa b le .
• Hang-up hoo k sup p lied .

ANTENNA
SWITCH

»"·2000
2000 ",.llS PEP
Pnce: $220.00

RF
WATIMETERS

15-" 01 ,eading + 2 ".U'I
, 15"lo of ,••d,ng + 20 .... n.
~ IS-" of '••ding -r 1 ..0" \
' IS' 01 .."",ng + 10 ... ,to)

1.8-54 MHz Pd ce: $ 72, 00
20-200 MHz Price : s 8 4.00

MATCHIN G NETWORKS

• Control unit ...ork~ ..... 1101220
y....C. 50 /80 Hz, a nd Supplios
necenary DC 10 molar.

• E • • ellenl lor "'"1lI" CGa. leed 10
"'ull ,tl,Ind quads or a" ay. 0 1
monoband..... Tile five pos,loons
.IIo'Ir. ",_gle c.... feed 10 Ih,"
be....s Ind tw o dipoles. 0< 011'18'
.,mila' coml);""I,on•.

I COnlrOI CUll" (nol .upp"" dl
....... as 10' H...... _M rOTaIO<.

I Se1eC11 anlenn.s remolely .
g'oundl an unus"d a nl"nna l ,
GNO pOl il'On grounds aU a n
l. nn. s ...h"n I"aving Slalion ,
··Ra,n-Hal"· ecnstrucncn .hi"lds
molar . nd 1",lch"s.

• MOlar 2~ VAC. 2 amp. l ubric. ·
t,on good 10 _ . OoF.

• S...,lch RF C. pability' Ma. imum
tega llim,t Price: $ 120.00

w·.
WV·4

I Moro,
Cont,olleel

"Y-.4 100 "'0111
1000 ...111

R..~. lo,,,,••d and ,,,llecled ~o",. r di..ctly In
", .UI (YSWR Irom no mog'om), T"'o sCII.1 in
01C ~ di'lc lion. Siz.: 5h"H. 3W'W, ~ "O (U .O .
9 5 . 10 2 eml

"'0<101 Fu ll Scol.

IIIH·.
200 ..aI'.

Pr ice : $ 1 10.00

RCS·4

.. .
.._--

G.no,oI , • t , .. Wl n_ lIr ,,,ads 10.... . 0 00_' ,n
.. o"s """ VS II d"OCll. . ... be c. llb.lle<l '" ,.W '•.
ro.._ 00_' • Ill. "'.... 5G ""m tr _, outpul'OCOlI _

-... _",.. ..,on VSWII oI .t , 5 .1 • C h.",

1>_ 110 """ '0_I... I S"""" 1ft o' 'h tr""' I- - - - ==-- '-- .,.- - - - - - - - - - - - - - - - - - - - - - '-'-'-- - - - .,.--'- --'- --''-'--
-' . ..,,.,, I "". , 5 ,.. wH. 10' .WW, a"O (' .0 . 27 3 .
20.3 .",) .....·2000, U ' , WO (36 5 cml.
I eon_ o..t, o..lpod : ..... -c 2llO ... "s. ..... ·1000.
1000 .._ 41000 ",.t,. PEP) I 11I"·2000 """, UP to 3 ....
lenna connoe''''' .......... by ,,"'" panel , .. ,I. n



_.. ....

569.95

---,
~

CB operato... . Amateur radio operato... .
Police I nd fir. vehicl Ambulances and
em.rll.ncy v.hiel Tax. and t",~k..... .
Ma rine pl..lure and work boats • Con·
I t ruct io n and d..molition c...... . Industri
aI communications . s..curity patrols •
Airport tower and I rou nd c........ . R..·
mot. broadcut and TV·cam. rs cr.wl '
For• •ten and fi re'wltch units .

IDEAL FOR EVERY n'().WAY RADIO
COMMUNIC ATIOSS SEED ...

MOllEl
1015·A

a Boo m·mounted ..Ieoctret-eapacitor micro ·
phoow d..live-... studio-Quality , undiltorted
yoi<.'......product ion , Vari.bl.. 'lin control
I"ts you adjult for optimu m modub t io n.

a Clu h io ned ..arcup I..ts you monito r in
princy - no speak..r blan to disturb
oth..... . Blocks out ..n.ironm..ntal noisel,
too. Mi d.. o f unb.....hbl. ABS plu t i<.'.

a Hu d ban d ..If·adjults for ~omrortable

w.lr ove-r lonl hou Sprin,·n"" hinge
I..ts you slip hud t on and off ..ith
just o ne hand. Reve ibl.. for ril hl or l.ft
ear.

a H. ad•• t Can be hu nl On stsndard micro·
phone clip.

a Compact palm-held t.llk switch lets you
k....p both hands on the wh....1 fo r li fer
driving, Made of u nbreahbl" ADS plast ic.

• Built · in F ET Iranl il tot I mpli fi....dapts
microp hone output to any t ransce iur
im pedance.

• Compllibl .. with mOlt t..o ·way ndiOi in·
cludin, "O-C:hann.1 CB units.

• Built ·in V.lcro pld for .uy mounting of
the talk swi c.eh.

• Mad. in U_S.A.

FOR BROA DCAST·Q UALITY TRANS·
MISSION AND RECEPTI O N FO R BOTH
MOBI LE UNITS AND BASE STATIO NS.

Earphone impedance
and type: 8 ohms, dynamic

Microphone typ. : EllOC t r..t caplcitor
Micro ph on. fre quency

.....po n... ' 200-6000 Hz

Amplifie r type : FET tranliato r,
u riab l. glin

Am plifier hattery 7·vo lt Mi llory
po w.r : T R·17 5

Switchin, ' Reb y o r eleoc t ronic

SPEC IFICATIOSS

Two-wa y·radio headset with superior fidelity
Electrel·Capacitor boom microphone and

palm·held talk switch.

•

JMR. MOBIL-Ii4R"OEL UXE
Hl TRJ-."r<.D
xoeu.e
ANTES~"

• "~tomall Call} adt\&Sl 1 10
p.o..... reSOMn~ 10. ~O. 40
.nd 75 mtten ,
• Po wu .I.ed af 500 WIns
P E P.
_ ' nd ud•• b......clion. aul ...
maticoU and whIp lop sec_
lion . 741 "ntenn.
Price : $ 1 09.9~

EXCL USIV E
DELUXE
S·B" ND roIO Bl l £
45 A!'j TENNA
• "II band mln ... l Iwd ehi...
,n[enn. fOf 10. I S. !O. 40
aDd 7S m~IOft,

• Pow~••• lod 01 1000 WallS
P" ,P.
• [nd ud.:. b... "'''lion wilh
mob iloco il .nd xi , fool whip
lop "'''1 ion, 4 ~ Ant. nna
Price : U1 9 .9!>

N EW Swan MMBX
ImlH'dance Matcher
It k e epi your transmitter and y o ur anten"" o n
speak in& term s for a SOn l. Pr i~ : ' 2 3.95

SMl'AItI~
E L ECTRON ICS

. . . ....... , . ' CU," C.,~..r,. "

CY GNET 120 0 X PORTABL E
L INEA R AM PL I Ylt: R

To quadruple t he output o f t he 300B Cn.net de
0101>0, Simply add t his matehm& urut fo r more t han
a. kilowaU of pow er. Complete w ith ~lf-eont&ined
power lup ply a n d provision fo r e x ternal ALC. t bil
Cy&net o ffen exceptionally h iJ;h e fficiency . nd
linearity. '349 .9!>

Additional Swan productl include: fixed and m obile an tennal, VFO ·I tele p h o n e p a l c;h .
VOX. wattmeter, microphonel and mou ntin , "itl. AI a noth e r ex tra lervlce, only Swan
Elec lroniCi offen factory-backed financin, to the a mateur rodio c omm u ni ty . Vilit a n
a u thorized Swan Elec tronici dealer for com plete ddaill ~ S _...-

f UC TII O HfCI

SWR-l guards against power loss
If you' re not p umping out all the
power you' re payi ng for, our li tt le
$WR· t combi na tion power mete r
and $\\'R bridge will tell you so. You
read forward and reflected power
simu ltaneously. up to 1000 watts RF
and 1:1 to infinity VSWR at 3.5 10 150
MHz.

Got it all lu ned up? Keep it that
way wit h SWR·1. You can leave it
right in your antenna circu it.

o
SWAN METERS HELP YOU

CET IT ALLTOCETHER

why waste 1\'(/Us '?
(SWR·IA $24.95)

These watllllt'tel S tell you whaU going on.
w ltn one of rhe-w In-llnewanmertfS ~ rel<:lin9S> For wNt _ PUruose
yOU 'lllcnOw If yOU re Ofttlnlllt all _w goc rhe wanmetff for vou Use
rOQettler all rl'lt rime Nte(l nign sc- ';'OUr Swan credit Can:!~lCatlons

curacy> Hign power tIandI ing>Peak itt vour oealer at" writ e t o us

SWA N L IN E AR AMPLIFI E RS A Mark II 2000
waU P .E .P . f u ll lelal inp ut power u nit o r the
1200 X m a tchinl CYitne t 1 20 0 wa tt P.E .P . inpu t
powerhouse with eurn-tn power supply . The c hoice
IS yo u rs . $8 49 .9 5



TEN-TEe

Model 245 CW Filte, $ 25.00
Model 249 NoiM> Blanker .. _......... 29.00
Model 252G Power Supply !l9.oo
Model 262G Pow., SupplylVOX.. 129.00

wave , R F wallmete, . SWR m ele•. Pow..
requi. ed 12·1 5 VDC@ 8 A. ma~, Co nstr ue·
tion : a lu m inum c hassis. l ap a nd f. om ""nel.
mold ed p lastic s ide panel ~, Cream Ironl
pane l. wa lnUl vinVI lOp a nd e nd trim , Sile '
HWD 4 ,... , ~ 7"' ~ 8". Weiqh l 2,., lb~ .
A.goMut , Model 509 .. .... . . . . • $329.00
Linea. Amplif,.... Model 405 •. . .• . 159 .0 0
Power SupplV. Model 251
IWilt power bolh unitsl .•. . . .. . .. . 79.00
Power SuPpIV. Model 210
(Will powe r ArgOnaut onlvl 27.50

TEN-TEe

MOOE~ ~T.'

$69.95

K R50

pon. 3M Vf. K it S399 .a. - A.oembled
'499.

Mod. 422 0_3 .. . .. cav. 220 MHz
inoerilOD 10M 0 .6 db wi th 80 db looialion
typical: pw.. 3~0 w. Kit '279 ••. 
A... mbl.d ' 349.

Mod. 4440_3 • .• 4 ou . 440 MHz.
In""rlion 10. 0 .6 db wllb 80 db Ilolalion
10. 0.6 db wllb 80 db '-<>latl<", typical:
pon. 3~0 w . KIt" $249 ... . - A...mbled
$329.

Mod. 30 ClvllY KIU: 2 mh. $7~ ... "
220 MH. $6~ .... 440 MH. $6~ ea. ; 6
mit. $1 1~ ea. Ad d SUi for AlSembled Kit.

Also . va.lleble: 6 mlf.• 4 cav. K it $399
- A....mbled $499. 2 mt,. 4 cay. Kit $299
- Aoaernbied '399. 440 MH. TV Reput",
Duple", r.

Memorie s : Dit and dah. Ind ivid ual defeat
sw it ches.

Pad d le A ctuation F o r ce: 5-50 gms.
Power Source : 1 1 7 VA C. 50-60 Hz, 6-14

VDC.
Finish: Cream front. walnut vinyl top a nd

sid e panel trim.
Output : Reed relay. Contact ratin, 15 VA.

400 V. max.
Paddles: Torque d rive with ball bearing

pivo t.
Side-tone: 500 Hz tone .
Adjustable o u t o u t to 1 volt.
Size HWD: 2 'IJ1'i x !ilh" x 8'4 "
Weight: I \< lbs.

TEN-TEe
'IiIr

Don't Make 'Em Like They Used To" makes Ham Radio even more fun.

TRITON I V $699.00

ACCESSORIES,
Mr>del 240 One-Si1ty Converte, ", $ 97.00
Mr>de1244 Digital Re.tdout -" 197.00

ARGONAUT. MODE L 509
Covers a ll Arnateur bands 10-80 rneter~,

9 MHz crVSla l liller. 2. 5 kHz bandwidth . 1.7
sNIpe laclor @ 6/50 dB potnn. PoW<!r
req u ired 12·15 VDC @ 150 rnA rece ,ve . 800
rnA lran~mil al raled OUlput. Con~lruClion ,

aluminum cha$Si~. lOp and from panel.
molded p last ic end paoels . Cream I. om
panel , walnu l vinvi lOp and end tr im. Size:
HWD 4 W ' ~ 13".7" . Weighl6 Ibs .

LINEA R AMPLI fi E R, MODE L 405
Cove.. an Amaleur bands 1(1.80 mele'~.

50 WIl li s OUIPUI power. con li nuou~ s ioe

11i1r

NOW AVAilABLE FOR YOU
FULLY ASSEMBLED & TUNEDI

_ UPGR A DE YO UR R EPE AT E R WITH AN
RF TECH NOLOGY DU PLEX E R .

_ ALL DUPLEXERS AND CA VIT IES ARE
TEMPE~ATURE COMPENSATE D WITH
INVAR R AND MEET A L L COMMER
CIAL S ANDARDS

- ONLY TOP QUALIT Y MATERI ALS GO
INTO O U R PI<ODUCTS .

-BOTH KITS &. ASSEMB LED DUPLEX
E RS AN D CAVIT IES ARE AVAILABL E
TO YOU AT A SAVINGS TO YOU.

Mod. 6 2 _3 . . . 6 c.y.• 2 m h ., in..,rtlon
10.. 0.6 db wllh Iaolallon 100 dl> WIlI""I;

"'~GO""'UT..~

AMPLIFIER

.."

• lmpro,"" leNiliri')'.nd lIi;nal-to-noi... ral io.
• 0.-1. lignaia up 10 26 db.
• For A:\l o. SSB.
• Oyp...... itaelf . ul om.tically when th e lranae"; ..... ia Il"aN milti n.;.
• FET am plifier p,""lIlperior emu modulation protection.

• Ad..anced ootid 'lt. te cin:uil'1'"
• Simple t o inllall.
• Imp ro.."" immunit y 10 Iranaeei..er front ..nd ....erlo.ad by uoe of itl buill·in atlenual.....
• Proride. mu ter power con lrol for ata lion equ ip",... I.

o-

Model 1"1'·2 il . cont inuoul tunin; 6·160
mele. Pt-e- Amp ' pecifical l)' desiped for
uar wilh • tr• ....,ei..... . The PT·2 corn·
bine. Ihe featurel of the ...e ll·known PT
wilh ne'" ""Phillicated cont rol ci",uilry
'hal pe.milo il 10 he . tlded to rirl uall )'
any Ira DlUI..... with No modifiation.
No ...riOUI h.m c.n be wil houl one.

The new ultra-modern fully 8Olid-8tate TRITON makes operating eB8ier
and a lot more fun, without the limitations of vacuum tubes.

For one thing, you can change banda with the flick of a switch and no danger
of off-I'6!JOlIllIIce damage. And no deter ioration of performance with age.

But that'a not alL A superlative 8-pole i-f filter and 11188 than 2%
audio distortion, transmitting and receiving, makes it the smoothest
and cleanest signal on the air.

The TRITON IV specifications are impeccable. FOT selectivity, stability and
receiver senaitivity. And it hlUl features auch 118 full CW break-in, pre
selectable ALC, off-eet tuning, separate AC power supply, 12 VDC operation,
perfectly shaped CW wave fonn, built-in SWR bridge and on and on.

For new standards of SSB and CW communication, write lor full details
or talk it over with your TEN·TEC dealer. We'd like to tell you why''TItey

KR20-A ELECTRONIC KE YER ChlllaCter k ey ers, a s used in the KR20-A.
A fine inst r u m en t for all-around high perfor.- Price $15.00
mance electronic keying. Paddle actuat ion KR50 ELECTRONIC KE Y ER
(orc:e is factory adjustE;d for rythmlc smooth A completely automatic electronic ke yer
ke~lfll/. Contact adjustments on ~ront. fully adjustable t o your operatln& style and
Well/hting factor facto.ry se~ for optimum preference, speed, touch and weithtinl/, the
s m o o t h n ess and articulatIOn. Over-ride ratio of the len&th of d iU and d a hs to t he
"st ra igh.t key" ccnvententtv located for space between them. Self-controlled keyer
empbasts . QRS s~ndl.llg or tune-up. R~ed to transmit your thoughts cle ar ly . articu-
rel.aY output. Side-tone gE;nerator WIth lately and almost effortless. T he jambie
adlus,table Ievet. Self-<,ompletlng characters. (squeeze) feature allows the insertion of dtts
Plug-m CirCUit board . . For II? VA C. 50-60 and dahs with perfect timinl/ .
H z Or ~-1 4 VI?C . Finished m cream and An automatic weighting syste m provid es
walnut vmyl. Prfce $67.50 increased chillacter t o space rauo at slower

KR5-A ELECTRONIC KEY ER speeds, decreaaing as t he speed is increased,
, , . ' keepmg the b alance between smoothness at

SI",!llar t o KR 20-A but Without Side-tone lo w speeds and easy to copy higher speed .
oscllla.tor or ~C p0v.:er supply . Ideal for High mtellil/ ibility and ry thmic transmission
portable, mob.lle or fixed station. A great is maintained at all speeds, automatically .
value that will grv e years o.l troublefree Memories provide d fo r both dits and
serVIce . Housed in an att rac tive case Wit h dahs but either may be defeated by switches
cream fron~. wal~ut vinyl top. For 6 -1 4 on the rear panel. Thus. the K R 50 may b e
VDC o pera t to n. Price $38 .50 o perated as a full iambic (squeeze) key er ,

KR I-A DELUXE DUAL P ADDLE with a sin gle memory o r as a conventional
P ddre b tv ! " 1 d I " KR'O type k eyer. All Characters are self-co rn p let-a a,ssem y IS .a use n e . • ing. Price $1 10.00
~~~~ri~ $~5.~tJracttve formed alum murn S PECIFICA T IONS

KR2-A S INGLE L E V E R P AD DL E ~e~:gt~ng:~~~50R~n';;...; · 50% to 150% o f
F or keying conventional " T O " o r discrete Classical dit length .

Now You Can Receive The Weak Signals With The All NEW PREAMPLIFIER

DUPLEXER &
CAVITY
KITS ...

lI0A1H SHOA£

RFyTECHNOl.OGY
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iii
rR'que"cy 8l.nch (MHl l

Powe , ,. as- so. '00· 200·R. " l e
.,..

Table 1 .. so us 35" 100 ' 000

STANDARD 5 watts IA '" ,e so ss
10walll 'OA 10B we '0O WEELEMENTS 25 willts 35A 35" ,K 35O ass

(CATALOG 50 wail S 50H IDA 506 \DC 500 50'
100 watt s 'OOH WOA WOO ieee 100£) toosNUMBERS) 2SO watts ,"'" ,50A '506 '\DC '500 '50£
500willh scoa ""A sooe sooc sooo 100£tooo-e«, . 'OOH.XXlA toooe 'OOOC rcooo .XXl'

2500 walts '''''H
5O:XJwalh 'OOOH

Table 2 , ...11 C.I. No. 2.S .....tll u l. No.

LOW· eo-eo MH, ,.,,, 6O-l!O M Hz ceo-,
POWER 80-95 MHz oeo-, 8().95 M Hz cec-a

'15 ·125 MH z Q<lS·' 95-150 MHz 095·2
ELEMENTS 110-160MH: 11().1 tSQ-250 MHz ,so.,

lSo-250 MHz 150-1 2()o':lOO MHz '00'JOO.300 MHz zoo-t 250-450 MHz 250-2
275·45OMH, 275·' 400-85O MHI <00-,
425-850 MH z 425·' IlOO-':lSO MHz eoo-a
800-9S0 MH, eoo-r

,;;\. \ -. '

SERIES 581- PACKAGED CABLE ASSEMBLIES
AU popular I.m,tha are now a vailable In your c hOice o f RG S / U or RG
!I8/U t y pe low lo ss poly foam die lect r ic cable. Installed PL·2 59 connec
tou are ASTROpiated - Amphenol 'l ne w n on-tambhin& finish - which
haa aU the advant.a&es o f pl'l'c ious metal plWl m o re h ea t . corrosion and
abrasion resistors that , li ver e ver ha d! These cable auemb l1es are Id ea l lor
CB. ham radio and other communications antenna Installations a nd they
a re ru<ty for im me d late lae. RG 8 /U TYPE POLYFOAM

COAXIAL CABLE ASSEM.
BLiES S8 1-80 3 3-ft. with
A STR Opla ted PL-2 !19 ' s o n
both ends. 1 !I.60
581 -320 2G-fit witb ASTRa
plated P1.-2!19's o n b oth ends.
111 .80
581-350 !IG-fi t with ASTRO
plated PL-2:'9 '1 o n both ends.
123.10
58 1·8'7!1 7 f1.flt with ASTRO
plated PL·269·. on both ends.
130.30
:.81 ·8100 100·ft. w ith
A STROpla ted PI.-259'I o n
both e nds. 138.50
RG :.8/ U TYPE P OL Y F O AM
COAXIAL CABLE ASSEM_
BLIES Sfll-S812 12-ft. wi th
A STROplated PI.-269 ·. on
bo th e nds. '6.3 4

8a.~SP-38S Sfl1·5820 eo-n with ASTRQ.
p la ted PI.-2 !19 's o n o ne e nd
and S P A D E LUGS ON
OTHER E ND. 16.30
!I18·~820_2 20-ft , with
ASTROplated P1.-2 !19 '. on
both ends. $'7.36
M1 ·!I8!10 so-n, with AS T R O
plated P1.-2 !19 ·1 on b oth e nds.

!I'l'&.10~386 '11 .20
~81_M'7~ '7 f1. ft. with AST R O
p lated PL-2!19 's o n b oth ends.
'14.00
S81 -S 8100 1 0 0 ·ft. with
A STROpla ted PI.-2 59 ' s on
both e nds. 116.10

UG -306

UG -273

83-3 '71-385

~ ." .tb' - .

S0239SH

,

-

UG -255

Rec. Freq.

-

-_.. .,

UG ·109..

&';'!I-102-38S

BNC(F) TO UHF (M) ADAp·
TER 3 1-028·38!1 UG·273
Adapts any BNC plUI to any
UHF jack . $2.39
P U SH - O N 83- 1SP·38~

83·!ISP-38!1 F eature. an un
threaded, Ip rin.y shell to push
tit o n female con nectors.
U .2'7
L IG HTN I N G ARRESTOR
!I7&·10~38~ Eliminate. I tatlc
buIld-up from antenna.. Pr0
tec ts )'our valuable e q ui p m e n t
a,alnl t lIchtnln, <tamale.
U .80
BNC PLUG 31-o02.3fl!1 UG·
88 Commonly used for com
munlcatlon, antenna lead
cables, For R G !I!1/U &: R G
58/U cables. '1.59
BNC STRAIGHT A DAPT E R
31 ·219·38!1 t1G·914 1 9 /32"
10nl. allows len,th o r cables to
be Joined. Matel with BNC
plup. n .12
BNC PANEL RECEPTACLE
31-o03·3flS UG·290 Mo unts
with 4 fasteners in 29 f6 4"
diameter b ole, 11.'7"

Xmit F reQ .

PRI CE
$ll0

40
35
50
17

"75

'"

Make/Model

Re ad RF Walls Direclly.
0 .45·2300 MHz. 1-10,000 watt s ±S%, Low Inse rt io n
VSWR- l 0S.
Unequalled economy and flexibility : Buy only t he
element(s) covering your present f requency and power
need s, add extra ranges later if your requi rement s
expand .

The indispensable
BIRD model 43
THRULINE"
Wattmeter

MODEl

"Elements(Table 1) 2·311 MHz
Elements {Table 1)25·1000 MHz
Elements (Table 2)

IOf. IOM 5W
aoao Qt." (M ) 25W
10150'-" (l1li ) SOW
Y"I"'IOIlIloI·

BNC BULKHEAD RECEp·
TACLE 31-221·3flS UG.109..
Matu with any BNC plUI .
Receptacle can be mOWlted
into pane" UP t o 10 .. .. thic k ,
n .2!1
BNC (M) TO UHF (F ) ADAP
TER 309-2900-38!1 UG.22S
Adapts any BNC jack to any
UHF plUI. $3.63
DOUBL E MATE ADA PTE R
83 ·877·38S Both co u p lln l
rinp are fre e turnin,. Co n
nects 2 female component$.
U.72
JACK ADPATER '1.9!1
S7!1 .102_3flS Adapts
8 3--1SP·3fl!l t o Motorola type
a u to antenna iack o r p in lack..
PANEL RECEPTACLE
83-1R.38S S0239 Mounu
with 4 futeners In 21 /32"
diameter hole . '1.17
PANEL RECEPTAC LE
8a·8'7fl-38!1 S0239S H Mounts
in slnale 21 /32" diameter
hole. Knurled lock nuts pre
vent tumm,. $1.!I9
BNC ANG LE A DAPTER
31-o09.3fl!l t1G-306 Adapts
any BNC plUI for dlh! anale
UN. ....23
BNC TEE ADAPTER
3l-008-38S t1G-27" Adapts 2
BNC plup t o 3 1-OO3-3 8!1 o r
other fe male BNC t ype recep
table. ' 4. !I6

SERIES 31 - BNC CONNECTORS
Amphe nol's BNC connectors are small, lI, htw e i&bt . weatherproof
connectors with b ayo ne t action fo r qwck discon nect applifica t ions.

Shel couplinl ril.... and male contacts are accurately machined
from br Spr1n'J,.an made of beryllium copper . All parts In tum
are ASTROplated lBJ to II"'" you connectors that can take constant
handlin, . hi&b temperatures and resist abrasion.

\ ~,\,umARG;u Sok'" Bo"' 0",,1

\~ TWO METERS Motoro la HT 220 Crystals
~C~YSTALS IN STOCK In Stock!

tandard - Icom - Heathkit _ Ken _ Clegg _ Regency - Wilson _ VHF
Eng _ Drake - And Ot her51 $4.50 @ lifetime Guarantee



_ S AM E PLUG·IN·AND-GO MOBILE FEATURE AS OUR
FAMOUS 2 10"" 21 ~,,,

The 3~(),XL has its own optional Mobile Mountina: Brac ket for
quick. easy plue-ln or removal from your cu. All con nections ue
made automatically .•..••..•....••• .. .... .• • ..•.••.•• .• ~

• SELECTIVITY CONTROL
T h u a mazin lil new breakthrouah in tIIter d esla:n Is truly the filter o f
the futu re . Selec tivity con tro l on the front panel provides control o f
bandwidth as well as selection o f upper Or lower liideb.nd. or double
sid eban d. Continuously varfable fr om 300 t o 2700 Hz bandwidth.
Sha pe fac to r Is be t t er than 1 .7 . with ultimate rejection better tban
1 30 dB . Se lect ivity tor SSB can be Ioe t for maximum voice tldelity a t
2700 H z band width. pro vidlna: transmlSllion and reception ot aud io
from 300 t o 3 0 0 0 H z. o r It can be Il8trowed down to 2 ..00. 2100 or
even 1 flOO Hz if ne ceuary to reduce a dj acen t c hannel QRM.
Selectivity can be na rrow ed paduaUy to &8 liUle &8 300 Hz t or CW
~ceptlon .

This amazinl; new b re akt h roulh in filter d esia:n Is tJy Bob
Crawford a nd Eckert Ara:o o f Con~tin, Enl!ne ers. A tlu R adio is
privile,ed to be tirst to o ffer this ' ''provamm ab le tllter"ln the radlo
communication f ield and for sometime to come will be the o nly
O~ •

_RE CEIVER INCREMENTAL TU N ING
- AUDIO F RE QU ENCY NO TCH FILTER
_PU SH TO T ALK
- VOX OPERATION
_ FULL BREAK-IN CW OPERATION
MO D EL 3~0-XL .. •. •. • •. • •• • • .. • .. •. ••.•. • • • ••• • • • -S99~

_ DIGITAL DIAL READOUT
The Atlas 3fl().XL has Sp&~ provided fo r q\lick installet.ion o f t his
p lu , -in accessory. Provides p recbe freq uency rea d o ut w ithin flO Hz.
All L .E.D. Dot Matri", 6 di&it d isplay.
DDG-XL DIGITAL DIAL • • . . . • . .• • . •.•• •••.• .• .••. . ..'19~

_ PL UG -IN AUXILIARY VFO o r CRYSTAL OSCILLA TOR
Au xillu y V F O Is p)ul l ed in to the space provided o n the front panel
ot t he 3W·XL. Y o u have a eeccnd t uneable VFO with same tunlna:
ran,es &I p rim u y VFO for tunlna to a se parate transmit o r receive
freque n c y . LEDs ind icate which V F O . prim ary or secondary. will be
used for receive and transmit.

0 , Instead o t: the auxil iu y VFO a Cry stal Oscillator m ay be
p lul , e d into the fron t panel. Ele ven Crystal so c kets are a vailable
with a ve rnier con tro l to r exact frequen cy lettin , .
MODEL 30~ AUXILIARY VFO •. .•...••.. ..•...•..•.•.'UO
MODEL 311 AUXILIARY CR Y ST AL OSCiLLATOR .•... •.,130

- aec -es MATCHING A C SUPPLY
Incl ud es front facinl speaker and phone lack. Provides 14 volts
filtered and reaulated D .C. for bo th low c urren t and hilh current
cirCUits of the 2So-XL. Internal ,pace provided for future lnstalJa.
lio n o f accessories such &I CW Ke yer, Spt'ecb Processor. Phone
P at ch. ete . Operates o n 100·130 o r 20 ().2 60 volts, ~Q.60 H z ••'19~

_ ATLAS 210""21~,,, SSB TRANSCEIVERS
Ow famous little com pact SSB Transcelven remain a w ry Im por
tant put o f O\lr p roduct line .•..•.•• ••. .•.• .•••...• ... .• 619
With noise b lanker installed ,119

CODE PRACTICE SET

NYE VIKING SQUEEZE KEY
E xtra-lonlo tin ,er-fittin, molded paddle a with
adjustable sp rtn, tenaion. adjustable contact
spacln,. Knlte -ed,e beartnp and estra lu,e.
,old pla ted silver contact&l Nickel plated brus
hardware and heavy, die cast bue with
n on-skid feet. Base and dust c o ver black
crackle fin ished. SSK-l - '23.4.5.
SS K-I CP has heavUy chrome-plated bue and
dust cove r. List price, '29.9fl.

Yo u l et a sure, smooth, Speed-X model
3 10·00 1 tranamittin, ke y . linear circuit o llClUator and &I1lpUfier. with a
buil t-in 2" speake r, a ll mounted o n a heavy duty aluminum base w ltb
non-skid feet. O perates on sta ndard 9 V transistor type battery (not
Inc luded). List p rice. $18 .50.
PHONE PATCH Model No . 2~o.46_1 nu~asures 6-1 (2" wide. 2-1 /4"
b i&h and 2-7 18" d t'ep. L ist p rice"36. ro. ModeI2~().46-3.desla:nedfor
Ule with transceivers havlna a b ullt-ln speaker. b as its own built-in 2 " x
6" 2 watt speaur. Mea sures 6-1/2" w ide. 2-1 /.. .. bil.b and 2-7 18" deep.
List prtee. . .. .. . SO.

"'.11.4'I~ _.,"

" •. 11.·211<>113· __•.•

-350 WATTS P.EP. OR CW INPUT
_10THROUGH 160

METER COVERAGE

-e

-All SOLID STATE
_sse TRANSCEIVER

.... I....-'OU _. ... . •1...-.00' . ....

.... 11• .".,' 110.. '1"""'1.00' __ • •.•

NYE VIKING SPEED·X KEYS
NYE VIKING Standard Speed-X keys featwe smooth, adju.stable
bearina:s . b ea vy-duty silver contacts , a n d u e mounted on a h eavy
o val d ie cast base with black wrinkle f inish . Available wit h
s tandard, o r Navy knob. witb. or without sw itch. and with nickel
o r b ..... plated k ey ann and hardware .
Pamper yourself with a Gold.Plated NYE ViKING KEY!
Model No. n"-31C-OO..GP has all the smoot h act ion features of
NY E Speed · X keys in a s pedal "presentaUon " model. A ll
bardwue Is h eavily aokl plated and n 18 mounted o n o nys-like jet
b lae k p last ic sub-base. List price is '~.OO.

ATLAS 350-XL

Illustrated with
optional AC supply.
Auxiliary VFO. and
Digital Dial .

The all new A Uas 3 50·XL h as a ll the excit in, new reeeure s you
want. p lus superior pertonnance and $electlvtty control never befo re
poaible .

_1 0_1 60 METERS
Full coveralle o f aU six amateur bandsln flOO kHz Ioepnents. Primary
frequency control provides bi&hl Y stable o pe ratio n . Also included is
p rovislon for add1n& u p t o 10 additional ~OO kHz sepn~ts between
2 to 22 MHz by p lua,ina in a usilia ry crystals.

IDEAL FOR DESKTOP OR MOBILE OPERATION
Meuurina just ~ in. b.i&b '" 1 2 in. wide s 1 21,\ in . deep. and weia:hina:
only 13 pounda. t he Atlas 3~()'XL offers m ore f_ tuns, perfor
mance and vaJl.Ie t han any otber transce iver. reprdJeu o f siu. on
tbe market today!

_ 3~OWATTS

P.E.P. and CW input. Enoulh power to work the world barefoot!

A new precision clock which te lls time anywhere in the world at a
glan ce, ha s been announced by Yaesu Electronics Corpora tion. The time in
any principal city or time zone can be simult aneously coordinated with
local time on a 24 hour basis. After the in itial setting , as the clock ru ns. a
Time Zone Hour Disc advances automatically, showing correct time all
over the world without further adjustment. The clock is especially
designed to withstand shock and may be hung on a wall or placed on its
desk mount. The clock will run an entire year on a single 1.5 volt flashlight
battery and the mechanism starts as soon as the battery is inserted . It
measures six inches in diameter by two and one half inches deep . An
excellent item for the business office. ham radio operator. short wave
listener. boat o wner. and others who want an accurate dependable clock .
Price ; 530.00 Amateur net .

Tempo VHF/ONE
rI.. ··ONE" "",,'ow bo"" """"'V rOT

$399.00..._......._--..... ~, .._---,----_._..._-.....-_ •._v......, _ ..._----" _...__._ .___ , _ u .•__ . . .u-_ .,..._ ....-_._ _
_ u_._ -.__.•""-u..--_ __.....-._----..-_ .._-_ ., -----_.._-.... _...__ ...__. -_..._,-_.....--_._-"--"-'--- ._---_._--..__..._-- .-..- --_.. ._---..,,-_ v""......__·



.....
NC X-I 000
The only 1000 watt , " ai.n&.1e packace" trans
ceiver. Hea vy duty deslen . . . ~sults of 50
yars o f desiln leadership in amateur !!'Qulp
ment. State o f t be art speecb prOCl!SlinIl.
Unear amplifier, power supply, all in o ne
pack a ge . Not h.i na: ~ll tra to buY. Coven a ll
a ma t eur band s in HI" sPectr um . . . AM, SS B.
CWo Price : $1.60 0

C LASS IC-36 . • • 10.15 " 2 0 Meten
Model CL -36
e 6 E loementa
e l 0 .1 db Forward G ain ( o ver isotropie

source) o n 1 5 " 20 meter... 11,1 d b o n 10
meters.

• 20 d b Front-to-Baek R at io on all band s .
T he Classic 36, like the smaller ClasJic 33,
in oorpora t es b o th the Mo sley World-Famo us
T ra p-Master Traps a nd tb~ Mo sle y CIa_Ic
Fefli-S yst em . Desi&R~d to operat~ On 1 0, 1 5
" 20 meters, th is multi-band beam Modd
CL-36. em plo y. tbe h1&b standards o f quality
eonstruction found in an Mosley products .
Tbe boom ",o-mast clampin& a..u n s stability
wit b a time-tested arrangem e nt ot mast plate ,
cast alumin um clamping b lo ck . a nd stainless
steel U-bolts . The e :< cJusi..., " Balanced Capac!·
t i..... Matehing" system has a feed point
Impedance of 5 2 ohms at resonance. Wind
Load - 210.1 Ibs. at 80 MPH . Po wer Ratina:
- 2 KW P.E .P. SSB. Recommended mast .u
- 2" 00. Approx. shipping weiiht - 71 lbs .
vis truek. $298.50

S IGN AL -MAS TER ANTENNA
Bea m Antenna ... Mode l S-40 2 for 40 meters
F o r a t o p signa l need ed to p ush t h rough fo r t y
meter QRM . the Mo sle y Signal Master 5 -402
w ill d o t he trick ! Th is 100,*, rust-proof
z -erement bea uty constructed o f ru"~d

b eavy-wa ll aluminum Is deslCned and el\ll_
neered to provid~ tbe performance you need
for both DX buntina: and r ela lling in I QRM
free rag-ehewinc s.e-aion. Beam is fed tlu"o uah
link CQuplina, resu lt ln& In a n exeeUent matcb
O..... r t he entlr~ b;l.ndwldt h. $267.50

4. 0 METER CO NV E RSION KIT MODEL TA_
40KR
Wor k 40 m eters in a d d ition to 10, 1 5 &. 20
m et ers b y u$ln&a TA-40KR ecaveestc n kit on
the radia t o r elemen t o f t he TA-33 and TA·3 6 .
( Beams with b road band capacitive matching
may not b e converted!) Conver t t he T A-33Jr.
witb tbe MPK-3 (po..er con........lon kit) before
a ddln& the TA-40KR kit . $88.45

•

IHIN NATIONAL RADIO COMPANY, INC.
'NRCI

NCL-2000
Linur Amplifier . A full 10 Db pin. 20 watts
in 2000 watts out . Can be dr lYen with one
watt . Continuous duty d n iin utili:r.es two
8 122 ceramic tetrode o u t p ut tubes. d l!$ia:ned
for both AM a nd SSB o peration. The industry
sta ndard for 1 2 years. Tho usands in use a ll
over t he world . Price : $1 .2 0 0

CLASS IC-203 • • . 20 Meters
Model CL-203
3 Elements
.10.1 d b F o rward Gain (over Isotro pic

source)
e 2 0 d b Fro n t -to.Ba ck R at io
Incorporatln& the Mosley patented Classic
F eed Sylt~m. t h is f ull siu 20 meter lingl~·

band b eam has 1 """ to 3 18" dill. "swaged"
e lements wide spaeed o n a 2" dill. 24 ' boom .
Mi llimum ele men t lena:tb-37 ' 8 """. The bi&h
standards in q uality construction estab llsbed
by Mo sley in o ver a qUllrter -ct! ntury ot manu
facturi n g is re flec ted In th is mono-band ...
Model C L·203 . Boom·t o-mast dampin&
assures sta b ili ty with a time-tested arranee
m en t o f m u t plat~. cast Ilwninum d amping
b lo clul a nd SlaWe. ste~l U.ool15. The exclu·
51..... "Balaneed Capacitive Matchinc" Syste m
bas a nominal feed point impedance o f 5 2
Ohms at 2 KW P.E.P. SS B. R ecommended
mast she-2" 0 .0 . Approx. ship ping wt : 42
Ib s. via truck . $227.65

CLASS IC-33 •. • 10.1 5 " 20 Mete rs
Model C L-3 3
e 3 Ele m ents
e l 0 .1 db Forward Gairl (over lsotropie

so ure!!) o n all bands.
e 20 db Front~o-B.ck R atio o n 1 5 &: 20

meters, 15 d b On 10 m eters.
BR IDGI NG THE GAP . .. T h e Classic 33,
combines t he b~st o f two Mo sle y syst~ms.

Incorporat ing Mosley Clusle F eed System fo r
a "Balanced C.pacitive Matching" system
with a fefli point Impedance o f 5 2 o hms a t
rl!$Onane~. and tb~ Fa m o us Mo sle y Trap
Mastet Tra ps for "wea t ber-pro o f" tralM wit b
resonant freq uency stability. T h is ~xt.ra

st urdy m ulti-band bea m , Model CL· 33 . fo r
operation on 10 , 1 5 &. 20 meters fea tures
improved boom to e le ment damping, stain less
steel haniware. balanced ra d iation a n d a
lo nger boom fo r e .....n w ider el~menl. apac ina:.
Po wer Ratinc - 2 KW P.E.P . SS B. n ecom
mended mast siu - 2 " 00. Wind L _ d - 120
lbs. at 80 MPH . Approx. sbip pina: weiiht - 4.5
Ibs, $223.90

TRAP MASTER 3 6 _ • • 10.15 " 20 M~tI!n

e Modei TA-36
e 6 Elemenla
e Fo rwud Ga in t o eee botropic IO Ulee) _ 10.1

db on 1 ~ .. 2 0 met~n. 11 .1 db o n 10
met~n.

F ro nt-t o _Back Ratio on aU banda. 20 d b.
This wide-spaced . si x e le m en t confi guration
employs 4 o J)eratinc elements o n 1 0 m e ters, 3
operatinc "'em~nl.l o n 1 5 m~ten. and 3
operatint: elements o n 20 meters. Automatic
ba n ds w itchinC is accomplished thro \lll.b
MosI~y elldUlively dnicned b i&b impedance
para llel resonant " Tu p C ircuit." Tbe T A-3 6 Is
d esla:ned for 10 00 Witts AM /CW or 2000
watts P .E.P . SSB. Traps are weather a nd d irt
proof. offering fr equen c y stab ility u n der a ll
wu.... ro nd i llo n •. ""~

MOSLEY AK-60 MAST P LA T E ADAPTER
Mast Plate Adapt~r fo r adaptinc your Mo d e y
I III" m o unUd beam to f it 2" 00 mast .
Complete with ana:le a nd I:la.rdwa re . $9.85

T A _33JR . POWER CON V ERSION KIT
MODEL MPK-3
Own~rs o f tb~ Mosl~y TlIl p-Master T A-33Jr.
may o bt.atn hiChe r pow~r witbout buyinC an
ent ir~ly n~w ant~nna. The a d dition of the
MPK-3 teowee cen veeeon kit ) converts the
TA-33Jr . Into ~ssentially a new a n tenna with
760 wa t 1l AMICW and 2 000 waUs P .E .P .
SSB . $49.66

e Model T A-33
e 3 Ele ments
e r u.r db Forward Gain (over Isot r o p ic
..uree)

e 20 db Front-w-Bae k Ratio
T he Mo sie , TA·33. 3-element beam provid~s

outstand inC 10 , 1 5 and 20 me t er per fo r
manoe. E ll<:eption.a.lly b ro;ldban d - &t otes
excelle n t re su lts over full Ham bandwid th.
Ineo rporating Mosle y Famous Trap-Mast er
t raps. Power Ra tin g - 2 KW P.E.P. 8 SB. The
TA·3 3 may a lso be used o n 40 meters with
T A-40 K R con .....r sion . Com plete with hud- L ~:~;:.;;:::-;-----------------=~~
wile. $198.16

MULTI-BAND BEAM S
T RAP MASTER 33 • , . 10 , 1 5 " 20 Meters
e Model TA-33Jr.
e 3 Elem ents
e i o . i db Forward Gain (oonr isot r o pic

so urce)
e 20 db F ront.to·Back R atio
T he TA -3 3J r . . • inco r por atu Mosle y Trap·
Muter Junior tra ps. T b is is tbe low power
b rother of the T A -33 . P o wer Ratina: - 1 KW
P.E.P. SSB. 1 1 4 4 .45



21 .95
32,95
24.95

54.95
21.9 5
32.95
29S 5
21.95
2 1.9 5
32.95
13.95
32.95
32 .95

A 144-7
A 144-11
A430·11

VHF /UHF BEAMS
A50-3 S 32.95
A50-5 49 .95
A50-6 69 .95
ASO·10 99.95
A MATEU R FM ANT ENNAS
A1474 $ 19 .95 A FM4 40
A 147-11 29.95 AR-2
A1 47·20T 54.9 5 AR-6
A 147·22 84.9 5 AR ·25
A220·7 21 .95 AR-220
A220·11 27.95 AR450
A449-6 2 1.95 A R X-2
A449-11 27.95 A RX-2K
AFM40 59.95 ARX-220
AFM ·24 0 57.9 5 ARX450
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C...h Craft hu ~reated another lint by mall inr the
..orld' t populaT 2 _tn an~nn_ t wice .. v-i.
The Rinr<>~ is "".eloped from t ho .it
AR.2 with thnoe half .a.-..s in phaae and • _ eirMh
"ave ..... tthinr .tub. Rinro Ranpr ri~H an utromely
\ow an.rte of r-..b.tion fO<" bette. lipal toVerq-e, It ia
tunable llYn • brc.d (requ....y 1'UIr<" and perfectly
m. tthed to !>2 ohm OOP_

ARX·2. 131· 160 Mlb.

ARX·220. 220_225 MHz,

ARX-450. 435·450 MHz,

Omnidirectional

GAIN

BASE STATION

4,5 dB ' - 6 dB"

• ......TO.N ~ ... . . . 4L"",... Ita......... ". WI" ...!up .- .. p'" .t0A4ar4 ",. ......,._......,........
Wo. k f~ll Q~ietinr into mo......peAleTS and uletwl I....
nodilU or J'O'" din<:t (ODla<U with Ih...... Rinp
Ranr<""
You .... up date J'O'" P'ftI'nl AR·2 Rinp ..-ilh the
aimpM .Mitiori of Ih ia ute.-Ido-. kil. The kit indudN
the phuinr III'h'Ortl and neoouary elerne.t ul~nsiona.

The only mudilicalinnll requinod ........y to make .....
•lit. in the tlIp Mlct.ion of )"Our an~nn"

I'"",on performano. from TUflFd. lull .1 .. , 6 metec beam••
1:I. m..' .po.O'IIll••nd I ""V~ '-'n .....fully encl"...,...t to
I"'''''' 1""0"', ~'p r" r<I pin.•0Dd r."", to back nUo
-.:I b....,. ' "", ....1""'_.
-.. 0SlI _II aad .,............. 3/0 " _ .1. .. •MS_11
___ <10..- fill... " __~. '"'" ~.-:I ~ el._
_ .... ' 3 /1 ·· - 11 ..· _ . n..1_IO. _
.... I i i.· - I 1/2- _. All b d<_ _.,. ..._

'0"-aI_. ar.. fl.,oIo""d pla -... od)ooo"'W.'g....... IS/ . .. _ S ..,_ " IG
.,.__""'. All _ t.,., __ 10' bo 1 or
.....,.,.1 pol......' ......
~_ I... ,u""• ....,]ud~ . dju, " bl o l engt/'l .I.m...... k'l".."tt ~~,
M....h.nd boUt-lo CO" 1I'1I"1l lu, d;....." at obm 10"«1 . Tho••
br.m I.cto')' marl<O'cl ' n<! . 0Wl lrd witb ;n' '''Uctl on. lu'
qUick mb lt .

6 METER BEAMS

3.5 .6. 10 ELEMENTS
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tho. _ havn """• ••perIen<:ed bel.... II
you hove not yet _,.tnd •• At... . to._
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~.. '" RA D IO I NC .
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A U r.wnators are p recISion wO\Ul d witb
o ptimiud desiPl for each band. A ..,m 
b ly includes 17 -7 PH stainless steel
adjultable tip rod fo r lowest SWR and
b and e dl"' muker . Choa. fo r medium
o r hich power operetton.

STANDARD HUSTL ER RESONATORS
P_ ABlint : .wo Wi ns SS8

Model Band Price
AM· l0 10 mele" $ 6.50
RM·15 15 mote.. 6.95
RM·20 20 mote.. 1.30
AM-40 40 mote" 13.20
AM-16 16mBle.. 16.60
RM.ao 8O motB" 15.96

SUPER HUSTL ER RESONATORS
Pow.. "-tin" L-a- I Limit SSB
5<0--. he_ wid" bondwidth

MocMI Band Price
AM·l0S 10ma'.... $11.30
AM·15S lS........ 12 .6Ei
RM·20S 2Ornet.... 13.00
RM~S 40 mete.. 15.50
AM-15S lSrnet.... 30.00
AM«JS 8DmelBfI 30.«1

For 6 -IO-15-20-40-7 !)-8 0 !,h tu l
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A11.. }'QU .." ono,.nr QSY aDdboor><!~.

M U ST AD VAN CED STATE ur TH E Afi
SUllO STATE DESIGN
not only occounlt rOt ,to hoh! ..oi,il h' . bu'
• • 0_ you ye of 10r,:"",lormaoce ond
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BUT DON'T LET THE SMAU SIZE FOOL
YOU I
[ ,~h 1M Alia. ZIOx '00 21~ , I'.....
""i 1_ tho. half !he okz<l .1Id
woiSh! or 0111oo. HF trollOCfll""ro, The At"',
II truly . 1;"01 In 1"" '0 """.

lOCI WAlTS POWEll. TlNG I
Thill pow.r _ In .. __ p<JUJJd It._
ceivtlr ill IncNdlble "'" 'NIl. Alia U._
DOiYwn Ill"" "'" .111be 1.011< _ •• ,.,.. IlMd
10 .......... ......-1<1 barel_. s;.,..:J ....,.

n. AtJeo no> .. lIS. _ ..... """
,"lo t ... , ,,' do-p • ..., l '''J'IIiP-''
....t-o;' .,."" ....._....., ..
Adu '" ""_ IIta m1lo .. , P'c:1 ..' _
And !hooN", p.,1y .. ....,. II> 'PO" lor
VHf.-r...l_.· ,~,
Wil!l .....l<dooi.. Atlu .............
,.,.. ca:l oli1>,.,... Adu ill aDd out '" yOUJ'
tar 1m .....n.. of -SO. AU co<IIIoIOCI....
...e "'- ou101M'1ea1ly.

l For all you hams with little cars ...
ee~~(pi' p~ We've got the perfect mobile rig for you.

mounts -leads-accessories
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1 KW MODEL $1:29.50

The S"31
Openers

,
•

LOW PASS FILTERS F O R TRANSMIT TERS
ha ve tour p i se ctions t or sharp cut o ff below c hannel 2 . and to
attenuate t ransmttter harmo niCS fallin g in any TV channel and
tm band. 52 ohm . 5 0·2 3 9 c o n necto rs b uilt in .

D R AKE TV .5200-L P
20 0 wat ts to 5 2 MHz. Id eal
tor six meters. F o r o peration
b e l o w s ix meters. u se
T V - 3 30 0 -LP or TV-42-LP.
Model No. 16 0 9 Price : $ 26.60

DRAKE T V-42-LP Model No . 16 0 5
is a four sec tio n filte! designe d with 43.2 MHz cut·oft a nd
extremely high attenuation in all TV channels tor transmitters
operating at 3 0 MH z and lowe!. R a ted 100 watts input. Price:
$ 14.6 0

T.... OonT' On Su"., Tunor tun" o..rything r...... 160-10 .......... 1'0'1>0' ''''' you h ..
bolon_ liM. <:<>0>' cabl ndom or long wi,.. tho Su"., Tun.r will """ ell tho . n no
impodon co to y",,' .,..,""i All OonT...,., tono', II'" you m" ''''''m ...,_ '-r
Irom yoo , """""inor.o yoy, ' . nno , . nd i, n· . til• • _ . i...oily cOlln,,1

$299.S0

Match eller~thing from %60 to %0
with the new %60,%0 MAT

N EW; T.... Moni,or Tunor woo <lo. igno<! .,.

<au.. 01 ooorw lm...g <Iom..,d. Homo told
u, "'OY w 3 kilo..on 'unar ..ith •
buill·in wan"",,",•• Ironl .,......1 ""len ...

_or lor e<>a~. bll",,_ lino ""d ' ''''dom
wi... So _..,";_,od 1110 160- 1Om Mo.." ",
Tu ,,"'. I.·,. " '-ti"", 'n....morll ot 1299,&0

• Co,"'nuoo, tuning 3.2 ·30 me
• "V' na1"""k
· ee,_'. 12 pooition ,oury ' witch
• 50-239 rec.p'ionol to " "".min.r
• Random wi, . 'u nor
• 300I,I 001' _ooitor _ing
• TOppod ind""tor
• Ca,omi. antonno lao<! tIoru
• T" W. S" H. 8" 0., W. igh" S lbo.

$S9.S0

D R AKE TV·3300-LP
1000 watts max. below 30
MHz. Attenuation better t han
80 d B above 41 MHz. Helps
T V i· f in te rfe re nce. as well as
TV front-end problems. Price:
$26. 60 Model N o . 1 6 0 8

Dra ke T V. a OO-u p
Model No. 1603
F or 3 0 0 oh m twin lead
Price : $10.60

$S74.S0

Ti,O<! 01 c<>n".nlow'1Ch'''lI and ......worH

Evary ... ''''', ham know' ho mull ,oad bo'h forw"d.nd ,,,,,,orWl wottavo "mul,"""",,.ly
lor "'01 porloct m.,eIl, So un""o w'1I> ,he DonT,on W·2 Dual on linO W..'m._.

The 80-%0 S"31mafcher
Horo', an o,,""'n. lUI_ fa< 80 through 10 mo'",., " o",H•• frOO w P.E.P. "'" m._ VO'J'

S2 oIlm """.coi.." '0 . ,ondom wi,. "" ..... no.

DR AK E TVI F ILTERS High PallS Filters for TV Sets
provide m o re than 40 dB atten uation at 52 MHz a nd lower.
Pro tec t the T V set tram am ateur transm itters 6 ·160 meters.

SUPERAMP
from Den/lOlL

$99.S0

If .... "",,,,,,_ y"",',. th ..kino; 0' buyino; _nO, doh.., .. 16M. 1000 to 1200 .... . .. output,

to Ih. onto" " o, you'.. buY'''!l 'ho> w.ong ompl,fio<.

Ou, No.. Supe , Amp ~ .~"lI lila OO<lntry becBUH h"",. h..... ",.I;,od th.t tho DenT.on
Ampli'i.. will IIoli_ '0 ,1>0 anto"M, (oo!pu' "",_I. wt.., 0110., m"'"',,''''.'' ,at... 'np'"_.
Tile Super A"", """. lull 2000 wo". !',E.I' . in",,' on SSB, """ 1000 ..0'" DC Oft CW, ATTY
Of SSTV 160·1(1mo...... "'" moximum.1 power.

Tho Super A mp i. oom_" low p<o!il., 11.>< • ..,Iid 0...."... oatH.........,;ng "".''''um TV I

""';Id ;"~

Tho heart 01 our om",ilior, ttl. _ .uppfy, i,. _hnuou. <luty...II-<o"";"od ,uPI'IY ",,,It
10' ""'teO, ".<1"""""00 .

w. "'''''''.01' ,h .'-51~B·•• indu''';o' wo<.ho' .. . " ..... in 0 cooling ell_be....."fiol! "'"
oo-do",_ ...jobl . coolir>; 'V'''"'''.
Tho J>am." Oon1mo ""do"'om..l.... on quality WOfk,~ _fight ,,, k_ p'i""'<1""'o _ Th....
...tly 1ho dv"..,," OonT'00 Li...., Amphf... boa" tI>om all

Read forward
and reflected
watts at the
same time

Drake T V .75-HP
Model N o . 1610
For 7 5 ohm TV coaxial
cable ; TV t ype
connec tors installe d
Pri ce: $13 .25



I 2." 5
19.95

j'I, 'I 5
~4 ",
~'I."~

,

add ~ ., ~."u,. pto'.OIOn 10 lUU'
"" , ...pp..~ •. 15 VIlC mn. .. 9, IIS
1 2 ..>I, - pu ..·~ , .u pph •• • ublor n ,d
w, " " rold ·back ,u".n ' "m"'II, .. 8.'IS
n... . um m• •c;. 1 dut ~ JO a mp 12 Vll ~·

'~lo l.'~d p" ......u pp ly wl<....
",/f<>l d ·I>.<'k <u" . '" Iim,bng and
" .. ""I'.,e p'o'~~hon . 2J'I .95

2 m l, . 1>00 KH , . pu . d du pl• • er .
""~d .nd l o n~d." f' . '1u. n ,·y . 379.95
220 \lH l d o plo: d ."d
l o n ~d ' n ".'-l u. n~ ~ J79.95
' u k mounl d u plu~, . . . J 19. 95
doulli• • lIldd.d do pl , <:>M••
..."h .. L159""'n (po . ) 25.00
o,am ~ .' a l",. . ... ,111 h p. N
" ", n« ' I" .. (pl.) 2S. 0 0

10 <'lIonn '" r< ,·. i~< "al d~<' k

w'{diod. ,w·' ''/1 in,. . ..
1 0 ~I>. nnd , m il d~<' ~ .... I. w·" . h
and lnmm~... . . . .
l'H ~ ~~",un "f Clll J~ ..~ . n~~d"d

,-. " 4 J2 "'olt i-.I>am," " pe' . "" lI.
.~" .. , "p~' a ' ed ,<I~ .

I 0 .....nn~1 .01'>-"." .J~p ' .,

f .., II Xw "I> P'''''''~
'« <Io•.- k mO." ,< pea'•••nd ,impl..
p~" " t om 14 .. .o-I4 7 .()( ~.,II ) , . S.UO
l S9 1>" . f, . ld p ' ''~ J '''''' ~ I> I " ...od~ ide ,, ·
,ih", ,..II, "uill·, n '40. kh , .. il . nd
III IlIn "" . .
»i'ed ~"d I..,~d , " '" p,,, ~.. ,,, m ~ d
w,,<d ~ " J ,,,,..d . p",~.mm" J

l.OOO olin, J~n.m" rnl~~ " illl
1' ,1. 1 . nd ,,,il " ... d
,,"'. "lu<kll J,·.ud~, .
","all.d on ,,,.,..,~, . " '''od",,,
i" ....f.... ,.<'~<",,,~< .'I." ~

2 ,,,''< d" ," od ~, l .. ....
....m" ~,.I>,,.'< ~w '«d '" I ~, ' ~d .1 '1. 9 '
4 p"k " ~h"~1 .~" ,n.I,". "Lf~d .lo. , ,,"~ d .

""I" "' ''"J In 14 .. \111, li~ " : .. .. ,
,."". .., . 1>"." ' u ""J ' ,, 2 20 \ 111, ".", l " 'IS
<,,,n,, ,,. ~ t>"... , ,, n<oJ "' ... .\2 \ IH; "~n 1'1 'I'

1'S3A KII

IWLAI4 4

])rLA ll O

DrlA4 J2
I>SC · U

lJSC·S

IIXC~ acc..., ,,. ~ fi ll.' f ,,,. ab<.... , . c....... k,,,
~iH' 70 dll .dJ~ <.n l d llnnd
'~J ~<hun . 11.50

RFl8 "" 10 m" II~ r,onl <nd 10 ,7 Mltl 0 01 12 . 50
R F s o Kit to mt! IH fwn t ~nd 10,7 ."l H, 00 ' I 1. SO
Rt 14 41l Kil . 2 nH, IU frnn' ~nd 10.7 \llll no, 17 .S0
RF220[) Kil . 220 Mil , IH f,onl <noJ 10 .1 \tlt,

"" ' .. . . . 17.~O
ItF4}2 K" . 4 J2 \ t H, III f , o", <!ld 10.7 \tlt .,., 27 .S0
II 1 0. 7~ K,I 10.7 'I H, IF modul~ Ind.. d~. 2

pol< U~'lal fill., . 27.S0
Ht4 S5 K.. , 4 5 5 Klir r ~ " ag. pl0 ' I \t d.'~<'u-I t7 .S0
AS2 Kil aodiuand "'lu.kh h .... 'd 15.00

TX 220 11 W{f ..m. a' a hu.. - .. " ...1 '" I~...d 4 '1.9 5
TX4J211 KIl · lfa n. mUI.' • •••,., 4 32 \t Ill N.95
TX 4 32 11 W{f ...m . a• • h " .. - .." ed & ,.. , .d 59 .9 S
TXI SOKil , 300 n>i'""~ll. 2 mil ',.n , m","' 1",'IS
r X I SO Wrr 'arne •• • I>,"'.-wir<d & I<.. . d 2"." ~

IIlu< line Itt p" ....... amp. w".d & 'e"ed .em " . ion -
('\' ''·IM SSBIA \I

1'0_' Powe,
~od" ~·'...uenc~ Inpu l OUlp ul

BLB J /150 .. S5 MH l aw 150W '"BL C 10{70 14()- I I>OMltr ... 70W 139.95
BLC 1 {70 H ()-I", OMH. ,.

' OW 159, 95
OLe lOll 50 14 ()- l to OMlh ,ow 150W 25 9.95
et.c JOI I 50 14()-I"'O!olH. ,OW I 50W 2J9,IIS
OLD 21"'0 22l).HOMHl ,W .OW I SII 1I5
IIl0 10/60 22o-2JOMHl l OW 'OW IJII,1I5
IIl D 10/00 22O-HOMH. ' OW 1 20 W 159 ss
IIlE 10 140 4 20-470MII. , OW ,ow I J<I, 95
Bl E 2/4 0 4 20· 470MH . aw 'OW 159,95
Bl E 30/80 420 ·470 MH. ,OW 80W 259,115
OLE 10/80 4 20 ·4 70 MH , lOW "W 2811,115

Ill JK"
II)) W {l
I I 1l 4 4 WIT

OTH ER PRODUCT S UY V HF F.!'o'GINHRI S G
Cill KII

HU20" I1
HUJ2 W/I

l W ill
("\I' 11l
\11(" I

l SI " {I
lS I W{I

~·1l2 K, t

U IJ KII

111 112 1'1. "
St.__ J " ..

,J

SYl\TlIESIZER S

---

TR ANSCEIV ERS

T he Sy n t h e sizer II is a two m ete r fr equency synth e 
sizer . Frequen cy is adj ust a b le in 5 kHz ste ps from
140 .00 MH z t o 149.9 95 MH z with it s digital r eadout
thwnb wheel swi t chin g. Transmit offset s are digitally
p ro grammed o n a diode mat rix , a nd can range fr o m
10 k Hz t o 10 M Hz. No ad ditio nal co m p on en ts ar e
n e ..e ssarv !
Kit $169 .95 Wind a nd tested$239 .95

TRA :\S\t1T TF.R S

RE CEIVER S

c .........;rz:=iiP" I

Vi:\. L K I [ ·TA L K I ES
-, -,

POWER SU PPLIES

POWE R A\1 1' L1 F IERS

1 :"l~S . " k.a"
. ~ ~"lM· <=)

~
RHEA TE RS

5'1.95
7.,95

5" . 9 5
74.95

79 .'1'
12 4.9'

JII.95
59 9 5
2'1. " 5
4'1 ,'1 5

49,'15
17'1. 9 5
15 9.9 5

l to 9 .9 5
2J9.9S

2.50
2.S0

5 15,IIS
6'1 5.95
"'95." 5
749." 5
~;~,()O

i54.9 5
19.9 5
39.9 5

. ~ S.. ...~
, 0 4.'15

"hI ens~neer~ns
'ru e WORLD'S MOST COMPLETE USE OF VHF·J'M KITS A.I\; D EQUIPMENT

2 11- B \1 111 • \ ' ' ..~..,. ... " .. II 1
1',,1.. 107 \11 ', ~r~"al llll'"

'am. d' .1>..... ""d '" ,...,.. <.1
J(~ "'O Mlt l r"" ) l p"k 10 , 7
\ lHI a Y"Jll"t.',
' a m••, """,- . _ ",,,.,J & ' .'h"t
140·) 711 \!lI, In, '" /2 1',,1,"
10 .7 \lll l ,' r, " .1 hi, .. , .
, am • •••h",.. " " .. '" &. , ... ,..J
2 10- 240 \ 111, , .... ' ,, /2 pul.
10. ' \ l H" ,,,,,.1 fi ll..,
"' ..... do .1>"... "".. <.I '" 1<. , .. <.1
432 \I I' , "-'f .. / 2 1',,1.. 10 . '
' "ita"'~1 f' ll ~'
",m~;O., ~"' ,~~ - .."~d '" ,~ , ~,t

tr.n.mu'.... ..cn.r. I "".n. I> m il.
um< •••bu~. - ..·".d& ' ' ''ed
lran.mi"....cit.. _ 1 w.l1 - 2 m U.
...m . .. al>n~e _ ""i, . d & I....d, .
Iran.mitt., ..d ' <r - Iw . n - 2 10
MH , .

2 mit pow., . " ., ~', I ... ,n _ 25w
ou l wilh ."lld , ,"'~ <w i t< h ln ~.

n se. conn.~",... . ..
...m. .. ahu - ...·" . d & '..'.d .
2 m I. pm m p-l o.., in _ 4 Ow
oo'_, .b~ .""i ICllinl .
...m••••_ . - w n e d &. I. .. . d .
'" m I' po..... am p . I ..' in. 15.. "0 ' .
I... Ca.... 'onn.<lOI"' & ~I<lI in_

urn• •• • lIo~•• ,,·i..d & I d .
2 mn p , a mp-I w ,n _1 5...
o UI - I ca••• COnn ~<:lo" an d

=~~~~n~A i 4411 5· k·,1 ~U I 25w
, imil• • to I'Al~4115 fo r 220 MH,
po w• • am p - . im il., '0 I' A I 4411 5
"C<:pl lOw· a nd 4J2 ~]j ,

IOwin _ 140..- o UI- 2 m" . mp
30w "' _I 4Ow' ou l- 2 mil .m!"

Co mp l. ' e 6 mlf ~ M Inn",.i• •• kil .
20w o U'. 10 c hin n<: 1"'"ll w il li Ca'~
( leO$ mike Ind cry.ul. ) . 249 ,9 5
...me ",."""• • bol 2 mlf &.15w ou.1I 9 .9S
sam••••bo1t...Upl foe 2 20 ~H. 219.95
sam... al>o>t. U C.pl 10 w.n I nd
.12MH. . . . . . • . . •• . ..
fun"",.i~., u ... onl ~ • . . • ... .
lran"",.in. co", Ind acc. ......~• . .

1S am p ' 12 .,,11 ..",b ,.d p"..~r .up
pi~ "' /n ", . ""Ifol d-I>a. k Cu".n I lim,'·
"" and (J~",~ol lll<: pooI. ",,," . 79. 95
...m•••• t>..... - ..."~d &. '" , ~ d . 94 9 S
lS . m p -1 2 ",IT , .,,,I4I.d po...., ' 01'_
ply wl~."" . ...-/r" ld · b. <k cUrf. n l Iim; I '
"'~ .nd "~I' , . . 12".'15
..m<., alio.~_wi.<d & "".d 149.9 5
...m... I'S H C willi met~.. . . 14" .95
..m~., .li ,,~. -wi..d " " . '.d 1~9.9 5

,.pe4ler -'" m.,., . .. . .
'.pUlef _ I> m. ,... wind & I.... d
' • .,.a' • • _ 2 m lr - I S...·-c..mpl.'~

(Ie.. cr ~ ..ahJ . . 4(15.9 S
•• p.u~, - 220 MHl-1 5w _ <urnple'e
( cr ~ ..ah ) . 4 "' 5.11 5
r~put. ' _ 10 ..a" _4 J 2 "lH '
(I. .. c. ~ ... I.) . .
"pn'•• - 15 "' a ll - 2 mtr.
'.p.. '.' -I 5 "'"11- 22 0 "lH, .
,.p...., - 1°", .11_4 32 .'.ull.
6 m lr do, < . r a« d dupl . ....

2 mil '~nTIIUi,• •. ".n.mill on.....
p,o~.. mm.l>I. f .om I 00 KH1 ~ I 0 ~H l ,

( M.n o ff..,,, willi OPlional
a dap lcrs) .
tam. as . h " •• - wired &. I d
M.n/cap o ff .." Opl;Onl l .
18 MH. " Pl io nl l l . ipl. , . •..

2 mtr . 2"" . 4 ~ 1I .n n. L. !land ".Id .ece,n.
willi erYUab rOO" 14"'. 52 simpl." 129,9S
ba""~ puk. 12 VDC . I'J amp . . 19.95
bal1er~ ch....' fur abo.. 5. 95
2 mlf . w-i.1I m . l. B~ C con n.cl", 8 .95

I'S2 SC 1,1, {T
I'S2SM xu .
I'S 2S M WIT

PAlS01 11 Kil

P"4010H WIT.
PA5 0 /15 "'"

TII.XSO Kit

IIX4J H" WIT

T X5 0 ...
TX 50 W{l • .
TXI440 K;I .
TX I 44 BWfl
rX220B Kil .

IIX22 0C W fl
IIX4J2(' K"

PA 14 4/15 Kil .
PA 22 0/ 15 Kil
PA ~32/l0 Kil

PAI40/ IO W /T
PA 140/l0W rr

IlXt44CW jl
II X22 0C Ki,

I'A 50/25 W{l
PA 14 4 11S K..

II.XSO("W/1
IlX144(' Kil

111'150 K" .
IIplSO . . .
IIpT I44 Kit

RI'T220 K"

RPT4 J2 K;, .

SY N ll W{l
"'10 · 1 Kilo .
TO·I Kil . .

PA250lH W{l .
PA.OIOI1 K;I

IlpTI 44 W{l
RPT220W{l
IIP T43 2 W{r
DI'lA50.

I'S I SC w {T
1'S2SC K" .

S YN II Kil .

MX2M

MX 28CW!T .
M Xsoc Ki,

TIIX 14 4 Kil
TRX220 Kil
TRX.J2 Kil

TRC·l . • •
TRe-2 .•

HT 144 1l Kil

NICAD .• • •
Bel2
Rob""', Do< k

WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II
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Holdit!T'"

rt IJIICOMI

Take hold or Single Sid" Ba nd. Ta ke hold of lOme eXd1.emenl , Take t wo.

hold <Jl SSB wlIh theee
two low COlt twi..- ICOY'S new portable IC.202 and IC-5O:l put i t ..jthin
your I'No<h ...""~y.... you are , V.... can uk.. il w, th you '" \be hill lOp. the
hiet>••ya.. 01" the beam. 111,... p<lI'table ....IU PEP .... two .....tft'll or SIi'

H..11o, DX! Th.- ICO !ol quali ty and ,""cellent ~,n..c!l.~i<softhul

~ir ",.ke bulk, conV'O'nn. and low boond r,p unneceullry for pmn,
ouned in SSR-VHF. Y"u jual add your linN" amp. i(you ....h, o;onnea l<I
th.. antenna. a ncl DX~ W't h u.. 202 you "",y talk throu,h OSCAR VI and
VW Ewn tra..-i"10 with a n ·up· re.:eiving """verter' The IC.:i002. lim;·
la . ly, mak... ..... otoia me....,...in ways t hat you would have al ..a,. li ltf'd bUI
cou ld ne...e r h ave bofore. In fact, th...... a re.., many Ihingal<l t ry, ih like
" poning . ne w band

THE NEW ICOM 4 MEG . MULTI -MODE , 2 MET E R RADIO - IC
211
ICOM in troduCes th. t irn o f • gr.t new wave of amat e ...r radio••
wit h n . w nyl ing . n _ versa tili ty, new integrat ion o f fun ction•.
you ·... na V_ before la id .y.. o n a rad io lik. the IC ·2 1 ' . b ut you"ll
r8c:()l"Iiz. what you ' va got w hen you f ln t tu m the si ngl. ·k nob
fr equency con trol o n thi. c o m pact new model. Th. IC ·211 is fully
s y n thesizad in 100 Hz or S kHz st_ . w ith duet tr . c k ing. optica lly
c o u pl ad V FOs d isplayad by seven -segmen t LEO r..o;Iou ts, pro viding
a n y a p llt. The IC·211 rol ls thro ugh 4 megah.rtz as easily .. e
breaker th rough t he surf . With its u n ique lC O M d e veloped LS I
synth"lzer. the IC·2 ' 1 i. now the best " d o ever yt h ing" radi o for 2
meters . with FM. USB . LSB a nd CW operation . $ 749 .00

Now h's Crystal Clear
v... . now lCOM helps you alH' d u r of a li lhe hUl le. of ch a nn,,' nyllnls. Th" """
ICo22S lathe ...me surpris ing rad io you 've come to know and lov.. as (h"le .22A,
ncept Iha' ll ll lota ll\l c'VIla l inde p.md..nt. Zaro cry8,at• • Solid ~.t.... ngine..rlnll
en.blu ~O<l 10 pr<>gram 23 channell 01 your c holu wI' hO<lt .... iting. Now t IM
ICOM performance y<Ml'w demanded comu wllh tIM con"..nlcnca VO"'w ...anted.
wlIh VOUI new IC22S.

Price: $299.00

IC ·2 45 Trensceiver
The VFO Revolution gO" m obile with the unlqu•• ICOM developed
LS I . y n thel lzer with 4 digit LED readout. Th e IC·245 o ffers the
m Olt for m obile on th. merk.t . The eny to tn. t uning knob m ov..
accu ra te ly o ver 50 datant Iteps a nd aSSu ra' a "celtan t c o n t ro l as
ea.i ly .. Iteering the vehic l• . With i1l o ptional adap t er. the IC·245
P Ull yo into e ll mod e oper" ion on 12V DC po_r w ith e compact
d ash-mo nted transceiver. In F M. the syntheslz.r c o m m and fre·
q ....n cy I. dloplaYed in 5 kHz . t_ from 146 t o 148 MHz. a nd w ith
the sid' be nd adap t ... tha It.p rate d ro p . t o tOO Hz from 144 to
146 MHz. For ma"im um rap_t... fle x ib il ity . t he t ransmit a nd
receiva f req....nc ies er. inc\apandent ly progre mm-" I. o n a ny sapar.
tion. Th. lC-245 . ...n c om_ equi pped w ith . m ulti p le p in Mo l."
c:onnactor for r.mote cont rol. Th. IC ·245 is a p rod uct of the
r.vol ...t ion in V FO c:tes ign. fr om its new style Ir o n t pane l, to its
.xc.ll.nt macha nleal r ig idity a nd Large Seal. In tagrat ed Circuitry .
Vou r IC ·24 5 w ill gi... you th. m ost for m o bil• . $49 9 .00

-
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construction projects

Allan S. Joffe W3 KBM
1005 Twining Road
Dreshez- PA 19025

- - tips on planning

active repeater, try ing to sort
out from the conversations
who might be the ope rators
a nd who might be the
builders. Subsequen t eyeball
contacts did not confirm my
deductions.

The builders were ran
domly distributed among the
talkers, so the next question
was, "Why are the re not more
builders on the scene?" Cer
tai nly there is the small parts
shor tage, for transmi tter
projects in particu lar. There
also exists the "mail order
lag," which can be dis
couraging, and finally there is
to some degree the "stone
wall of so lid state." This
exists to a degree amongst
those of us who cut our teeth
on vacuum tubes and still
think of the collecto r as the
plate (this incl udes me) .

There is certainly no
dearth of good construction
articles, particularly in 73, for
both the beginner and the
old-timer, although I must
admit that if I were start ing a
ham career today, I might be
a bit hard put to tackle some
of the most interesting con
struction articles. With this
little bit of soul searching out
of the way, I decided to
examine closely my mode of
attack when I found a con
struction article of interest.

The March, 1976, issue of
73 carried an excellent article
by Louis Hutton K7YZZ
(page 76) entitled "Build this
Exciting New TVT." My
basic interest was in Part One,
which described an electronic

Memory board.

O ne of the lesser mys
teries of hamdom is

what makes one ham an ope r
ator and another a builder. At
one time 1 monitored an

Photos bv Ira Joffe WA3PTC.

Fight Inflation !

Build It Yourself!

Board which includes timing generator. Trimpot in lower right
hand corner is set to 90 Hz for 60 words per minute RTTY
machine.
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Basic shell with matrix laid In to show position. Basic shell with all three electronics packages roughly placed.

Fig. 1. (a) Original oscillator circuit. (b) Author's revised
circuit.
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chips was pu t on a 4 inch by
5 inch piece of perfboard .

the pu lse outpu t. Everything
that I have read leads me to
believe that this was a reason
able change for the better.
Fi g. 2 shows the original
circui t and my modification.

Lou 's article also showed
an end of the line counter,
which is a great convenience.
I om itted this, as I had
rigged up a micro switch
actuated by carriage move
ment which dings a bell at me
when the last five spaces on a
line come into view.

These compromises and
adjustmen ts gave me the con
tents of my first board,
namely a 555 fo r the clock
oscillator, two 7473 fl ip-fl op
pac kages, the 74121 single
shot, the 7415 1 data selector
chip, and one 7400 NAND
gate package. Thi s total of six

the du plicator. Lou had fo r
matted his clock osci llato r
usi ng a 7400 NAND gate with
2.2 uF capacitors as part of
the freq uency determining
elements. I have a person al
hang-up about usi ng such
capacitors if there is a way to
use a more stable animal such
as a mylar or polystyrene
unit. I also happen to like t he
555 chi p for purposes of this
kind. Fig. 1 shows the
original oscillator and my
fi nal version. I fur ther added
to the detour from the
original article by no t add ing
the switch selected keyboard
speed arrangement.

The same capacitor hang
up made me change the con
figurat ion of his reset genera
tor. I used the same chip, a
7412 1 si ngle shot multivibra
tor , but changed the con
figu rat ion slightly to avoid use
of electro lytics to determine

keyboard that would run the
RTTY printer with which I
had been gifted.

What decided me to build
the keyboard unit was need,
plus the fact that anything
with so large an object as a
keyboard attached di d not
have to be micro. Th is is a
large consideration to us who
are of bifocal bearing age.

In any multi Ie pro ject,
there is always this dec ision:
Should you make it up on
one big board or separate the
circuit into logical chun ks
that can then be con nected
together? I always stay away
from the "big chu nk" theory
and try to make t he smal l
boards pl ug together with
connec tors for ease of
troubleshooting.

Most projects somewhere
along the line will display the
personal foibles and beliefs of
fi rst the originator and then

QAZW'X'OCI,VfOI

Partial shot o f matrix board afte r etching and adding identi
fication. Matrix board masked out pr ior to etching.
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Fig. 2. (a) Original reset generator circuit. (b) Author's revised
circuit.

Fig, 3, Letters/figures indicator. Common anode MAN 64 7
segment 0.6" LED readout. Source: 5,0, Sales.

The keyboard with the RTTY machine that it serves.
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little problem, which is one
of the many reasons th at they
are a favorite source for me.

Naturally, you know that
the TT L chips use fi ve volts
and that a power supply was
constructed , but I am not
going to bore you with that
fundamental oth er than to
say it used a 309K regulator
as a matter of good practice .

Now we get down to an
emotional probl em that we
have all encountered. It can
be spelled out in one great big
word . . . packaging.

This is where the com
pan ies that make commercial
gear have it over all but the
most talented of us. We can
put th e electronics together,
make it work, fix it . . . all
those goo d fundamental
things ... but the finish ed
product sitting in its ho hum
housi ng looks less than
aesthetic.

As you can see from th e
photographs, the bare skele
ton foundation is made up of
particle b oard ends, a
masonite bottom, and some
imagination as to what
fitting final shape might be
desired. The exact dimensions
used are shown in the sketch.
Sheet vinyl, a white back
ground speckled with gold
splashes, was purchased at the
local variety store. Masonite
panels were cut to fit the
various areas and each panel
was carefully covered with
the vinyl sheeting using
ordinary white glue as the
adhesive. The main founda
tion unit was given similar

...
nOll

•UV£N SE<U,lNT D'S.... ..

turnoff here is if you use
fer ric chloride and get it on
you or your clothes. It does
not take Perry Mason to spot
a careless user of ferric
ch loride. If you like speedy
etching, you borrow the
family aquarium pump and
allow the airstone to bubble
th rough the etchant while it
is working. If you value your
fish, use th is airstone for
etching onl y! The whole
process is so simple that if PC
etching was your excuse for
not building, that excuse has
now vanished.

Sure, you have put all the
electronics together ; you have
even located a suitable kev
board . James Electronics
supplied mine and it fulfilled
the important requ irement
that each key have uncom
mitted contacts that were
easy to solder to . When my
keyboard arrived, it took the
eagle eye of one of my
harmonics to spot the fact
that where there should have
been a "Q", there was instead
an "E". A letter to James
brought speedy relief fo r this

electrical work left was to
create the diode matrix which
forms the various character
combinations. Again, since
the finished product is going
to be about the size of a
portable typewriter (without
encountering sco rn), there
was no reason to go micro in
any way with the matrix. A
piece o f circuit board 5
inches by 13 inches (copper
on o ne side) was coated with
resist. Some 32 circuit stripes
were cut into th e board run
ning parallel to th e five inch
dimensi on. You only need 31
o f these stripes, but I always
give a bit extra just in case
something goes wrong in the
etch ing or th e drilling. This is
not chicken, but very prac
tical, as disenchantment with
one's own etched boards can
also turn off the would-be
builder.

A finely laid out, closely
spaced PC board can give you
fits, but an item like this
matrix board is just so macro
that it can't be a stumbling
block . The etching process is
self-minding, and the on ly

•
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Th e compan ion board
merely had four 7400 NAND
gate packages o n it, these
serving as basic memory
capacity and letters/figures
Indicator control functions.

Now we have cut the
pro ject down to size by some
a na lvsls, elimination, and
expression of our personal
tastes and opinions. Perhaps
if th is exercise in technical
democracy was practiced
more often, those of you who
now hesitate to build might
do so more frequentl y.

The single large piece of
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Finished keyboard. Black rectangle in upper right hand corner ofsmall slanted panel is the LED
figures/le tter indicator. Note that some of the keyboard characters graphics such as the #sign
had to be added so they appear on their own key. Also note that, as with most o f these
keyboards, most of the keys, particularly the numbers row, had upper case symbols above the
numbers. They were blocked out with the aid of a resist pen. This accounts for the clean
uncluttered look of the keys.

the builders and enjoying the
results. •
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Fig. 4. RTTY keyboard case dimensions.
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together and you will find
yourself entering the ran ks of

operat ing convenience and a
bit of pizzazz for the visitor
to the shack, who often is
more taken with the blinking
lights tha n t he actual fact
that you can communicate.

To sum it all up : Search
out your projects on the basis
of need, throw in poc ketbook
practicality, analyze the unit
to see how you can go
modular for ease of constr uc
tion and eve ntual trouble
shooting, and don't fo rget
that an aesthetic package is a
val uable detail that is wi thin
your abi lit ies. Pu t them all

cos me tic treatment. The
matrix was moun ted in pl ace,
as was the keyboard, and the
wi ring from keyboard to
matr ix was installed. Care was
taken in two areas of this
wiring: fi rst, that all wires
between matrix and keyboard
were long enough to com
pletely remove the mat ri x
without d isturbing the key
board, if and when work
might have to be done on the
matrix; and second ly, the
wire used in th is operation
was t he mos t fle x ible
stranded wire I cou ld get to
avoid putting any strain on
the smal l solder tabs on the
keyboard.

The balance of the elec
tronics was install ed inside
the case, and since the unit is
so rel atively large in relation
to the size of the total elec
tronics packages, space was
no problem. The entire power
supply was bu il t up on the
rear panel of the unit. As you
can see from the photo of the
finished product, not on ly
was the execution of the elec
tronics passably done, but the
fin ished total package is not
something to bring funny
looks fro m the unin it iated.

There is one fi nal bi t of
show biz that I added to the
electronics package. In Lou's
ori ginal version, the re are two
LEDs which show the key
board mode, namely letters
or fi gu res. I added the circuit
shown in Fig. 3.

Basically, it is a seven seg
ment LED display th at shows
an "F" when in the fi gu res
mode and an "L" for the
letters mode. This is both an
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- - heavy duty p. s. required

Wilson HT Mods

Fig. 1. BNe connector and external power jack.

cult) ste p in setting the Wil
son u p for mobile operation
is to replace the T NC or F
connector supplied with the
rig with a BNC bulk head
connector. This is so you can
quickly and easily remove the
rubber ducky anten na and
connect the mobile antenna.

I t hink it took me about a
week, after I first looked at
the inside of the Wilson, to
get up enough nerve to tackle
the job. Virtually everything
must be disassembled to get
to the antenna connector,
and I am known to have all
thumbs on both my hands
when it comes to working on
small things in tight places.
At long last I undertook the
job, and surprisingly enough
everything went very well and
without mishap. I unsoldered
the leads from the original
connector and removed it
from the panel. The hex
shaped flange on the bottom
of the original connector had
been filed by the facto ry
assemblers to fit the small
space available, so I traced
the outline of the flange on a
3/8·32 nut and ground it to
the same shape. I threaded a
second 3/8·32 nut t ight up
on to the new BNC panel
connector. This nut woul d
later be run down fro m the
outsi de to t ighten the con
nectar to the panel of the
Wilson . The D-shaped hole in
the panel was reamed out
with a 3/8" dri ll so the BNC
connector could be screwed
into the ground-off nut on
the inside of the panel.

Everything went just as
planned, and while I had the
unit apart to install the anten
na connector, I decided I
might as well install a jack to
power the rig from the car's
electrica l system. There
appeared to be lots of room
just above the push-to-talk
button on the side for such a
jack. I bought one of those
Japanese connectors sold by
Radio Shack and Lafayette
for just such purposes. I also
picked up a package that had
a pair of mating plugs for the
jack. I learned later that the
two plugs were not the same
kind, but found how to use

even survived one break-in
attempt while the car was
parked on the street near my
office. At this ti me, I decided
that a less visible and con
spic uous mobile installation
was needed . Besides, there
had been numerous occasions
when I cou ld have used a
portabl e rig to help out with
local traffi c from remote
locat ions during boat races,
ham fests, and so on.

The GTX-2 is now a base
station, and I have a new
portab le/ mo bile se tup which
I consider to be just about
the best of all possible ar
rangements . The rig is a
Wi lson 1402 handle-talkie
that goes with me, mobi le
and po rtable.

In the VW I have a 5/8
whip mo unted in front of the
windshield (total coax length,
two feett) which goes to a 25
Watt amplifier in the trunk.
The cable fro m the amplifier
feeds into the glove box of
the VW which is the home of
the Wilson when I' m in the
car. An external power cable
and a home brew speaker
mikel touch tone pad com
plete the mobile installation.

The first (and most diffi-

did I discover the ri g was
lackin g in adjacent channel
se lectivi ty, whi ch on ly
became a problem when I was
trying to work 94 simplex
within ten mil es of our local
91 repeater.

At any rate, I secured the
new rig under the dash of my
VW with a pair of hinges with
padl ock hasps and two stout
pad locks to di sco u rage
wo uld-be ripoff art ists. I used
this a rra ngeme nt for four
years very successfu lly and

Edward B. Btach K4MKX
5J J2 Williamsburg Blvd.
Arlington V A 22207

I n 1972 I got bi tte n by t he
two meter FM bug and

bought one of the first
Genave GTX·2 transceivers in
the Washin gton DC area. I
was most impressed with its
ten push-button channels and
1 Watt/25 Watt power capa
bilities for local repeater and
simplex operation. Only later
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It IS very inconvenient when
it comes to putting the rig on
a trousers belt. One has to
pract ica lly disrobe to thread
the bel t through the built-in
belt loop on the back of the
case. I took the case to a local
leather goods shop an d for
two dollars had two male
snaps installed as shown in
Fig. 5. They do not interfere
with the normal closi ng of ·
the flap, and certainly make
it handy for snapping the rig
on a bel t.

As indicated earlier, there
is one more feat ure that was
added to make a truly com
p lete mobile/portable rig.
Th is is a home brew speaker
mike/touch tone pad . I had
bought the Wilson speaker
mike, and fo und it very
usefu l in mobil e operat ion.

Fig. 4. Finished F-to-BNC adapter.

adapter installed on the
Wi lson rubber d ucky. The
3/8-32 nut is put on to lock
the F con nector to the BNC
housi ng. All in all, a very nice
compact adapter at very littl e
cost. Than ks, Jim.

In c id e nt a ll y, WB3AXR
also has a Wilson 1402 and he
too hesitated before tackling
the job of changing the bulk
head antenna con nector,
despite his proven mechanical
abilities and skills. However,
when he saw that I, wi th my
all-thumbs hands, had done it
without mishap, he too made
the conversion successfu lly.

The next thing I did to the
rig cost me some money . The
leather case of the Wilson is
very well made, and does a
great job of protecting the rig
from scrapes and bumps, but

Fig. 3. Construction of the F-to-BNC adapter.

diameter hole in the center
and fit the jack slopp ily.
Because of the loose fit of the
plug o n the center pin of the
jack, when th is plug was
inserted into the jack the
nlcads were not disconnected,
yet an electrical connect ion
was made to both jack con
nections and thus to the
nicads. T hus, by using this
ill-fitting plug, I coul d paralle l
the meads in the Wilson with
an external power sou rce for
charging purposes. This is
exactly what I did since I had
not bought the Wi lso n
charger. Now charging the
nicads is ever so much sim pler
and handier th an with my
previous jury-rig of nails and
clip leads.

The modified Wilson
works beaut ifully as a mobil e
rig. It lives in the glove box,
and the speaker-m ike goes on
the dash, right over the
broadcast radio . At th is
point, t he only problem I had
was that I needed to fit a
BNC connector on the Wilson
rubber ducky antenna or I
had to buy a new one with a
BNC connector. The latte r
did not appeal to my Scotch
natu re, so I started loo king
fo r an F-to-BNC adapter.
When I did final ly locate one,
I found that it cost almost as
much as a new antenna and
would also add about two
inches to the already long
antenna. Back to the drawing
board.

It was about this time that
a friend, WB3AXR, not iced
that the internal th reads at
the rear of the BNC con
nector just happened to be
3/8-32. Th is mean t that if the
mutilated hex flange of the
original Wilson F connector
were ground completely off
or otherwise removed, the
connector would screw righ t
d o wn into the stan dard
UG8 8 / U BNC con nector.
Fan tastic ! Ji m also happens
to have a lathe and volun
teered to perform the re
quired surgery, al though it
could have been do ne with a
fil e or a grinder almost as
easi ly.

Fig. 3 shows the assem b ly,
while Fig. 4 shows the

Fig. 2. Power connections.

I

both to good advantage, as
I 'll explain.

Fig. 1 shows the newly
installed BNC connector and
the external power connector
jack. If you look closely, you
can see the 3/8-32 nut that
tightens the BNC connector
to the panel. To drill the
holes for the power con
nector, I used a hand-held
drill bit to slowly drill the
three holes. You don't get
much torque or speed this
way , but you can drill very
clean holes in the plastic. If
you try to use an electric
drill, even a variable speed
type, you'll probably end up
scratching, gouging, or melt
ing the plastic casco

Fig. 2 shows in a co m
bined pictoria l-schematic
representation the co nnec
tions of the external power
jack. Dl is a junk box silicon
rectifier and was installed for
two reasons: first, to prevent
damage to the rig by hooking
up the external power source
backwards; and second, to
give a 0.7 volt drop to the
nominal 13.6 volts supplied
by the car's electrical system
since the Wilson no rmally
operates from 12.0 volts.

When I started to wire up
the plug for this connector, I
discovered that the two plugs
I had bought were not the
same type, alt hough at first
they appeared to be identical.
They were both the same
length and outside diameter,
but the sizes of the holes in
the center were quite differ
ent. T he jack I had bought
had a small diameter pin in
the center which fit one of
the plugs perfectly. This one I
used to supply power fro m
the car, since it wou ld discon
nect the nicads in the Wilson.

I made a happy discovery
regarding the second plug,
which had a mu ch larger
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Fig. 5. A dded snaps on the leather case.

Adding a touchtone pad to
the rig, however, posed sev
eral problems. If I built the
pad into the front of the
transceive r case, it would not
be convenient to use in the
car. A couple of friends had
modified the Wilson speaker
mike to include the touch
tone pad on its rear. Th is
m e th od, unfor tun at e ly ,
invo lves a great deal of sur
gery on the speaker-mike case
as well as a lot of delicate
wiring and lots of epoxy to
hold the thing together. The
end result is very nice, but
I'm quite sure I wou ld blow
it. "Besides, I d idn't like the
idea of losin g the molded
mike han ger button on the

back of the speake r-mike.
For these and o ther rea

sons, I decided to roll my
own. I looked around for a
suitable enclosure to house
the parts, but fou nd that
most metal boxes (miniboxes
and the like) were just not
the right size and shape for
the job. Then my roving eye
landed on a small tran sistor
radio that I had th rown in
the junk box to "fix some
day." I think I had paid
$2.50 for it at a special sale
and it would provide a loud
speaker and battery as well as
a hand-size enclosure for the
home brew speaker-mike. Not
bad !

I had bou ght the 16 but-

ton touchtone keyboard kit
of parts from Data Signal*
some time ago and , because
of my proposed custom de
sign, I had not put the th ing
together yet. Indeed, I had
ultimately decided that I
would use the parts but not
the circui t board in my cus
tom installation, so it was
quite fortuitous that I hadn't
put it together. A quick eye
ball measurement showed
that everything sho uld fi t
very nicely in the radio case,
so I decided to go ahead wi th
my plan.

The first step was to
remove the rad io circuit
board and trace its outline on
a piece of paper, The paper
pattern was then used to cut
out a piece of perfboard
(holes on 0 .1 " centers) to
re place the radio circuit
board. I used perfboard be
cause it makes no sense to
make a printed circui t board
for a custom one-of-a-kind
project. More time would
have been spent laying out
the circuit on paper than was
nee ded to com plete the
po int-to-point wi ring! I did
use IC sockets, however , since
soldering mu lt iple leads to IC
pins can be harmful to their
health - a dead IC in such a
situat ion can quickly cool off
enthusiasm for the project.

Fig. 6 shows the final
resu lts from the outs ide. The
switch on the right si de is an

"Dete Signal. Inc .• 2212 Palmyra
Road. Albany GA 31701.

on-off switch that is not at
present in use. It was used in
the o riginal version only. The
small white button near my
thumb in Fig. 6(a) is the
push-to-talk switch, a micro
switch epoxied to the perf
board and extending through
the original volume control
openi ng in the case. The
micro phone, which I bought
fro m Wilson, is located
behind a series of small holes
drilled in the vertica l louvres,
about a half inch from the
push -to -talk button. The
mike is sandwiched between
the perfboard and the front
of the case, held in place and
cushioned by a thin sheet of
foam rub ber. The cord to the
rig exits the un it th rough
the or igi nal tuning capacitor
opening in the right side of
the case. Although the cord
looks like a piece of lamp
cord , it is actually stereo
cable with a vinyl jacket and
has two separate shielded
cables. The cable is firmly
anchored to the perfboard
just inside the opening to
preven t yanking out the
wiring accidentally.

Fig. 6(b) shows the 16
button pad mounted on the
back cover of the case. To get
a template for drilling the
mountin g holes for the pad, I
used the paper trick agai n.
This time I act ually pressed a
piece of paper up agai nst the
back of the pad to transfer an
impressi o n of the four
mounting pins and the nine
terminal pins to the paper.

A
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Fig. 7. Schematic of the speaker-mike/pad.

on ly by Q4 or 51. The shield
of the microphone lead is the
only "ground" in the circuit.

And there you have it 
th e "co m pleat portab le!
mob ile Wil son ." Now if I
could o nly fi t a CM05
syn thesizer In there some
way .. . •

MODEL C-144-A ONLY $39.95
R EAD TH E SPECIFICATIONS &: S EE
WHY IT'S THE BEST CO N V ER T E R
VALUE AVAILABLE ANYWHERE!!

_ Du al_gate MOS FET r.t. stage with
d iode protected input .

- Dual-ga t e MOS FET m ix e r tor mini
m u m c ross m o dulation . Eve ry con
verte r tested for n o ise figure (2.5 
3.0 dB max .) wi th He wlett Packard
n o ise measuring equ ipment.

- 6 tuned c irc u its.
- More t han 20 dB gai n ..1 microvolt

se nsitivi t y guaran tee when used wit h
re c eiven having 1 microvolt or bette r
sensitivi ty.

- Complete with one .0 0 5% Pluf·in
crystal t o cover 144-146 or 146- 48
MHz (be SUI"<:! to specify which. or get
b o t h for only $6.00 m ore ) . Standard
o utpu t is fo r 28-30 MH z.

-16 gaUlle alum inum case with BN C
recep ta c l e s and ante nna/powe r
swi t ch . Measures 3l1J" x 2 3to" x ll,{,"

(t OFF ON

'"G~ e
ANT . ~ - • • Rev.-

Vanguard now has a HOT
2m canverter - at a price

yau can afford

IN STOCK NOW FOR IM MEDIA TE
C.O.D. SH IPM ENT. Call Monday through
Friday 9 AM to 4 PM (212) 468-2720. V1

VANGUARD LABS
196·23 Jamaica Ave., Hollis. New York 11423
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pad key is released . For a
longer delay (if you're a slow
dialerl] , increase either val ue
- the resisto r is easiest.

51 is the push-to-talk
sw itch and parallels Q4.
Notice that th e "shield" of
the speaker lead is the push
to-talk li ne and is grounded

r----.:..-------,
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Waco. Texas 76 7 10
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OUR NEW BANDPASS
REJECT DUPLEXERS WITH
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I OUR EXCLUSIVE I
I BpBr CIRCUIT* I
I ... provides superior perter- I
I mance, especially at close I
I frequency spacing. I
I Models available for all Ham I

bands . Special price for
I Amateur Repealer Clubs I

CALL OR WRITE FOR DETAILS:

Let us know your
requ irements, including
all famous make beam
antennas and rotators.
OUf engineering depart
ment will help you
select the hest possible
package for your
application at the best
possible prices.

Write for free catalog.
BILL SA L ERNO

IW20NV)
DIRECTOR

ON ALL TRI -EX AND
ROHN TOWERS

CO
UPll Communication

Systems ""''''~_".

DISCOUNT
PRICES

481 Getty Ave., Paterson. N.J. 01503
T.1. 12011 279·7500
Cable UNIPAGE TWX: 710-988-5917
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other, so any or all may be
incorporated as desired.

- - improving a popular transceiver

Try These IC-230 Mods

T he Icom IC-230 appears
to be one of the more

popular synthesized two
meter rigs on the market
today. In its stock form, it
tunes from 146.01 MHz to
147.99 MHz in 30 kHz steps,
selectable by a 146-147 MHz
push -burton switch, and
rotary switches for the 100
kHz and 10kHz segments.
The power switch is used to
se lect either "direct" or
" repeater" operation, and an
additional sl ide swi tch on top
of the rig sets the tra nsmitter
to the standard repeater off-

sets of 600 kHz above or
below the selected receive
frequency.

Numerous modifications
may be applied to the IC-230
to further improve its ver
satility. This article explains
the engineering and construc
tion of 1) an inexpensive
method of adding all "split II

repeater and simplex fre
quencies, with easy select ion
and display; 2) a method for
provi ding automatic repeater
offse t and simplex operation,
so the user need only di al the
receiver frequency on the

front panel; 3) the utilization
of a spare crystal socket, with
trimmer, already in the rig. to
provide for an additional
non-standard repeater offset
'frequency ; and 4) a highl\ow
power switch, with variable
low power from about 1/2
Watt upward. In addition,
when the switch is in the low
position, all front panel lights
except the meter light are
ext inguished, to preserve
battery li fe during portable
operation.

All of these modi fications
a re independent of each

15 kHz Step Capability
This modification incor

porates an added front panel
switch which raises the fre
quency dialed by 15 kl-lz.
This method covers all split
channels between 146 and
148 MHz, and is cheaper and
easier to use than adding
extra crystals into the "A",
" B", and "C" positions of the
100 and 10 kHz crystal bank.

Before going into the pro
cedure fo r addi ng the split
freq ue ncies to the rig, a brief
ex pla nation of the syn
thesizer is in order (Fig. 1).
The heart of t he synthesizer
is a voltage control led ascii
Ia t or (VCO). A crystal
con trolled local oscillator
(LO) generates a frequency
which is determined by the
position of the 100kHz
rotary switch. The LO fre
quency is multiplied by nine
and subtracted from the veo
frequency. The resultant is
phase compared to the con
trol oscillator (CO) fre
quency, which is also crystal
generated and determined by
the position of the 10 kHz
swi tch. The phase comparator
applies an error voltage to the
VCO, which remains locked
to the desired receive fre
quency minus the fi rst i-f of
10.7 MHz. The proper trans
mit frequency is generated by
a th ird crystal oscillator and
mixer, which adds to the
veo output 10.7 MHz for
simplex operation, 10.1 MHz
for a -6CX) kHz transmit
offset, or 11.3 MHz for a
+600 kHz transmit offset.

This system has an inter
esting advantage: All transmit
and receive frequencies are
inde pende nt of possible
spur ious outputs in the LO
and CO, since these are
merely control circuits for
the Yeo.

Front view of the IC-230, showing location of the "normal-split" frequency switch. Moldng the
toggle to the right increases the frequency shown on the front panel by 15 k Hz.
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Circuit Description
Note: Throughout this

article, al/ components added
to the IC-230 are given three
digit identifier numbers.
Other components originally
in the rig are identified in the



Fig. 1. Block diagram o f the frequency synthesizer portion of
the IC-230.

Fig. 2. Schematic of the +15 kHz switching circuit. 5·100 is
the miniature toggle switch that is mounted on the front panel
of the rig. Opening S-100 places C111 in series with the
particular LO crystal being used, raising the ninth multiple
frequency by 15 k Hz.
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evidenced by the S-meter
light e x t ing u ishing, just
before its ninth multiple was
raised 15 kHz . Another LO
crystal req uired a signifi
cant ly smaller series capaci
tance than the others to
o bta in the desired frequency
spread. Replacements from
Jan Crystals were installed,
and both probl ems were
solved. Remember to follow
crystal ordering procedures
o ut l ine d in the lC-230
manual.

••" .H,
SIOO STO

Automatic Simplex and
Repeater Offset

The circuit described here
automatically selects a +600
kH z tr ansmit offset for
receive frequencies of 146.01
to 146.37 and 147.00 to
147.39, simplex operation for
146.40 to 146.58 and 147.42
to 147.57, and a -600 kHz
transmit offset for 146.61 to
146.97 and 147.60 to 147.99,
all obtained with the power
swi tch in the REP posit ion
and the repeater select switch
in the REP A position. In
addit ion, position A on the
100 kHz rotary switch sets
t he transmit offset at -600
kHz, and position B sets the
offset at +600 kHz, for both
the 146 and 147 MHz band

..,

,n

I

smallest spread, and adjust
Cl 11 to set t his spread to 15
kHz. Now the other LO
crysta ls will all yield spreads
above 15 kHz. Capacitors
Cl 00-Cl 06 will be used as
necessary to decrease the
spread of the other LO
c ry stal s. These capacitors
sho uld be silver mica or
polystyrene, to insure good
tem perature sta bility. A 100
pF capacitor used in thi s
manner witt decrease the
spread of the associated LO
crysta l by approximately one
kilohertz. The addition of
these capacitors also necessi
t ates readjusting the LO
crystal trimmers, with 5-100
in the normal posi tion , for
the correct sta ndard fre
quency. In my lC-230, five of
the seven crystals in the LO
needed a 100 pF series
capacitor, and the other two
required no capacita nce here.
This combinat ion resulted in
all frequencies being within
400 Hz of the desired channel
frequency.

Since I spent con siderable
t ime and effort obtaining this
close t olerance, I recommend
being co ntent with the more
relaxed 750 Hz sta ndard used
by lcom, since no noticeable
"off frequency" distortion
occurs in thi s case. Thi s 750
Hz sta ndard allows for a fre
quency spread of between
13.5 and 16.5 kHz on the
ninth multiple of each LO
crystal.

It is possible that some of
the LO crystals will be diffi
cult to tun e in the manner
described. In my unit, one
crystal sto pped oscillating,

the CO alignment by reading
eac h frequency from 146.01
to 146.28 in 30 kHz steps,
which chec ks each of the ten
CO crystals against one LO
crystal. Next, check the LO
by reading 146.01 to 147.81
in 300 kHz steps, which
checks each LO crystal
against one CO crystal. If
there are any discrepancies,
be sure yo u know which clr
cuit is o ut of adjustment
before changing the crystal
t rimmer settings. The IC·230
manual will be of help here.

Now begin construction of
the circuit as shown, using
the schematic (Figs. 2 and 3)
and photogra phs as a guide.
Install all components except
C100-C106. Instead, leave the
wi res to P-1 intact. Switch
5-100 is installed by removing
the front panel of th e rig and
placing the mounting hole in
t he c hass is a bove and
bet ween t he t wo rotary
switc hes. 5-100 is mo unted
horizontall y, and the toggle
extends th rou gh the front
panel between the 100kHz
and 10 kHz display windows.
Before dr illi ng th rough the
fro nt panel plastic, place a
piece of masking ta pe on t he
other side, so a clean hole
results. Use a small circular
fil e to elongate the hole to
accom mo date 5-100.

After installing these com
ponents, set Cl11 to mid
range and close 5·100. In my
rig, 5-1 00 is moun ted so that
when the toggle is fac ing left,
t he switch is closed, setti ng
t he rig up for standard 30
kHz ste p frequencies. Now
recheck t he LO for correct
alignment as before, and
ad just eac h LO crystal trim
mer as ne cessary. Each
t ri mme r should be close to its
full o pen position. Record
the frequencies obtai ned with
eac h LO crystal, down to the
nearest 100Hz, in a column.

Now ope n 5-100 and
record the new freque ncies
o bt ai ned with each LO
crysta l in another column.
Determi ne the spread of each
LO crystal by subt racting the
t wo frequencies obtained
wi th that crystal. Choose t he
LO crystal which gives the

Construct ion and Alignment
Remember that the 13

MHz LO crystals are switched
direct ly in to the osci llator cir
cui t by the 100 kHz rotary
switch, so good rf con st ruc
t ion prac tices, suc h as keep
ing lead length to a minimum,
should be used when working
in this area.

Befo re beg in ning this
modificat ion, con nect t he
IC-230 to a dummy load and
attach a VHF frequency
counter to display the trans
mitted frequency. Icom re
quires that each channel of
the ri g be with in 750 Hz of
t he correct freque ncy. Check

same manner as they appear
in the IC·230 schematic.

Figs. 2 and 3 show the
circ uit used to obtain 15 kHz
step capabili ty. Each crystal
in the LO may be set exact ly
on freq uency by a trim mer
capac itor located near the
crys ta l. Ho we ver, when
capacitor Cl11 is switched in
se ries with one of the
crysta ls, its frequency is
raised by about 1.7 kHz, or
15 kHz at its nint h mul t iple.
Capacitor Cl 10 is necessa ry
to swamp out addi tional
capacitance to ground ob
tained from the ad ded wiring.
Otherwise, the range of each
crystal trimmer is exceeded
before bringing the crystal
back on frequency, after
t hese components are adde d.

Si nce C111 affects each
LO crystal differentl y, it is
probable that a frequency
increase of exactly 15 kHz on
the ninth crystal mult iple wil l
not be obtained with each
crystal. For a given val ue of
Cl11 , each LO crysta l witt
exhibit a different freq uency
" spread" when Cl 11 is
switched into and out of t he
circuit. Ideally, the spread on
t he ninth multiple shoul d ne
as close as possible to 15 kHz.
To properly al ign the seven
crystals in the LO, it will be
necessary to place a capaci tor
(C100-Cl06) in series with
some of the LO crystals.
These capacitors effec tively
nar row the spread of the LO
crystal to which one is
attached.
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Fig. 3. Capacitors Cl 00-el06 are mica types placed in series
with each LO crystal, as necessary, to equalize the e ffect of
C",. A 100 pF capacitor here decreases the frequency spread
of its corresponding LO crystal by about 1 kHz at its ninth
multiple, when 5-100 is switched between the 5TD and +15
kHz positions.
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segments. This provides for
convenient selection of
normal and reverse repeater
operation, and simplex on the
st andard frequencies, for
both the 146 and 147 MHz
bands. Also, if the split re
peater and simplex fre
quencies are added as
descri bed before, the system
automatically selects proper
transmitter offset for either
the California or new York
plans for split repeater setup.
If the power switch is placed
in the DIR position, the auto
matic transmit offset feature
is defeated, and all fre
que ncies are set up for
simplex operation.

Circuit Description
The correct transm it offse t

is determined merel y by the
posi ti on of the 100 kHz
rotary switch. The offset is
+600 kHz for posi tions B, 0,
1, 2, and 3; si mplex for posi
tions 4 and 5; and -600 kHz
for positions 6, 7, 8, 9, and
A. The circuit consists of two
parts, shown in Figs. 4 and 5.
The fi rst part wires the front
wafer of S-2, which is the 100
kHz rotary switch, along wi th
the power switch 54, into
the logic required for auto
matic transmit offset. The
second part combines some
of the 30 kHz spacing of the
cry stal swit ch ing logic,
originally utilizing the first
two wafers on the 100kHz
rotary switch, into the second
wafer alone.

The original purpose of
wafers 1 and 2 of the 100
kHz switch 5-2 is to switch a
regulated 9 volt supply to one
of three lines, labeled A, B,
and C, which are routed to
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the 10 kHz switch CO·5-1.
This allows the 9 volt supply
access to the CO module only
when the combination of LO
and CO crystals selected cor
responds to t he frequency
shown on the front panel.

The front wafer of 5-2
switches the 9 vol t supply to
lines A, 8, and C in a manner
consistent with operation on
the 147 MHz segment of the
band, wh ile the second wafer
is set up in a si mi lar manner
for the 146 MHz segment. In
effect, whe n operatio n is
changed from 146 to 147
MHz, line A is teansposed to
li ne C, line B to line A. and
li ne C to line 8 . This is also
easi ly acco mpl ished by
adding switching transistors
0 100-0105. Each li ne (A, B,
and C) is connected to two
transistors, corres ponding to
146 and 147 MHz, wh ich is
still determined by push
button switch 5-1. Activatin g
the proper transi stor allows
the regul ated 9 volt supply to
pass to the correct line from
the second wafer of 5-2,
wh ich is the only wafer now
needed for this switching
logic.

The lC·230 uses diode
crystal switchi ng for deter
mining the desi red transmit
offset. This method is si mple
in tha t the 12 vol t supply is
the only th ing that need be
switched. With the REP A-8
swi tch in the REP A position,
+1 2 vol ts is switched to the
power switch which. if in the
REP position, transfers the
12 vol ts to the rotor of the
front wafer on the 100 kHz
rotary switch, which diver ts
the 12 volts to the correct
offse t crysta l switching
circuit. With the power
switch in t he Dl R position,
the 12 volts is sent directly to
the crystal switching circuit
that provides simplex opera
tion. lfthe REP A-S switch is
moved to REP S, the 12 volts
is diverted to the auxiliary
transmit offset crystal located

on the LO crystal socket
50-1 , if this modification is
also in corporated in the rig.
The two diodes attached to
the 100 kHz rotary switch
allow the REPTR indicator
liW1t to come on only when a
repeater frequency is dialed.

Construction
Althou gh the IC-230 is

densely wired in the vicinity
of the 100 kHz rotary switch,
there should be no problems
accomplishi ng the changes if
care is exercised.

Remove the top and bot
tom covers, front knobs, and
fron t panel from the rig. The
mlc plug need not be re
moved from the fron t panel,
if the panel is rotated away
from the rotary swi tches.
Remove the 146-1 47 MHz
push-button switch from the
top of the rig by unsoldering
as many wires (make note of
their positionsl ] as necessary
to enable the switch to be
moved away from the front
two wafers of the 100kHz
switch. Turn the rig over and
remove the screws from the
two 3-1ug terminal strips near
the 100 kHz swi tch. Set the
dial of this switch to the zero
position, and remove the di al.
Slide all obstructing panel
lights rearward until they are
free of their respective grom
mets, and move them out of
the way. Now remove the
control nut holding the 100
kHz switch in place, and slide
the switch back about a centi
meter to gain access to the
front wafer.

Attached to the front two
wafers of the 100 kHz swi tch
are a white and a gray wire
fr om the 146-147 MHz
swi tch, and a line A (orange).
line 8 (blue), and line C (red)
wire, which connect the 100
kHz switch to the 10 kHz
swi tch. All of t hese wi res
should be removed at both
ends, and thei r positions
noted.

Now remove all additional
wiring from the front wafer
of the 100 kHz swi tch, and
leave all wiri ng on the second
wafer intact. Interconnecting
wi res bet wee n wafers may be
cut where they first attach to

the second wafer before the
portion attached to the fi rst
wafer is removed.

On the bottom side of this
switch, note that the front
and second wa fers each had
two lugs connected together
t o a pin k wire. These
represent switch positions A
and B. The other four lugs on
this side represen t positions
9. 8, 7, and 6. All lugs appear
in the same order as the
nu mb ers in the selector
window when the frequency
knob is rotated. Kee ping this
in mind. connect the 6, 7, 8,
9, and A lugs together, the 0,
1, 2, 3, and B lugs together,
and the 4 and 5 lugs together.
The pink wire attaches to the
A and B lugs of the second
wafer only.

Now remove the wires
wh ich go to the REP A-S
swi tch, located on top of the
rig. and remove the other end
of t he wi re from this switch
to the power swi tch. Attach
an extension of the purple
wire, which swi tches the 11 .7
MHz crystal, to lugs 0, 1. 2,
3, and B of t he 100 kHz
switch. Attach an extension
of the li ght gree n wire, which
s witc hes the 10.1 MHz
crystal, to lugs 6, 7, 8, 9, and
A of the same switch. The
10.7 MHz crystal is already
connected by a pink wire to
the DIR side of the power
switch. Connect a wi re from
here t o lugs 4 and 5 of the
100kHz swi tch. Connect the
two diodes between the 100
kHz rotary switch and the
REP A-B switch, as shown.
Connect a wire from the 100
kHz switch rotor lug to the
REP side of the power
swi tch. 5-4.

Attach a wi re to the +12
vol t supply. located on pin 3
of the accessory socket, and
attach the other end to the
center terminal of the REP
A-B switch. Connect the REP
A side of this switch to the
same center terminal of t he
power switch from which a
wire was previously removed.
If this modification is used
alone, the swi tch on top of
the rig may be left perma
nently in the REP A position.
However, if the non-standard
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Top view of the 1C-230. Cl l l is located directly in front of the seven La crystals, and is
mounted on a small right angle aluminum bracket. ClOO-C106 are attached to P-l, which is
located next to Cl l t, The PC board used in the automatic repeater offset modification is
shown in place on the lid of the CO module. The additional non-standard repeater crystal is
located on the for side of the LO crystal socket, and the three-lug terminal strip is mounted on
the side of the r ig behind the REPA ·B switch.

,
•

•

repeater offset mo di fication
is made, as described later,
the REP B side of th is switch
will be used.

Now remove the lid to the
CO shield box, located on the
rear wa fer of the 10 kHz
switch, and cut a pi ece of PC

,

boa rd the same size as this
lid. Etch and dr il l this PC
board to match the schematic
(F ig. 5) and photo, and
mount it on the lid o f the CO
shield box afte r all co m
pon en t s a nd wires are
soldered into place. (Since

,

this circui t is elementary, no
PC board layout is given here,
o ther than in the pho tograph.
It is reco mmended, though,
that all external wire connec
tions be gro upe d to one side
of the PC board , as shown in
the photo, to facili tat e instal-

lation.] It may be necessary
to file th e mounting spacers
as sho rt as possible so the
compo nents will fi t ne xt to
p-t on the LO modul e.

It should be noted that if
both the automatic repeater
selection and the split fre
quency features are added,
there are two frequency com
binations which will result in
opera tion outside the two
meter band. Normally , the
simplex split freq uency of
147.40 5 MHz is o btained by
d ialing 14 7.39 MHl and
raising thjs by 15 kHz with
the added front panel switch.
However, if the power switch
is left in the REP position,
the transmit frequency will
be 600 k Hz higher, or
148.005 MHz. Therefore, for
this simplex frequency, the
power switc h must be in the
01 R position for correct
o pera tio n. Secondly, if
147.99 MHz is selec ted , with
the power swi tch in the DIR
position and t he frequency
raised by 15 kHz, the receive
and transmit frequency will
be 148.005 MHz.

Non-standard Repeater Offset

Th is modifi cation allo ws
placement o f an addi t ional
transmit offset crysta l in the
far ri ght socket, which is
presently unused, of the LO
module. Wh en the switch on
top of the rig is placed in the
REP B position, th is new
offset crys tal is used by the
mix modu le to determine the
t ransm it frequency. Th is
fun ction operates regar dless
of whether the power switch
is in the DI R or REP posi
tion, and when the non
standard offset is being used,
the REPTR lamp lights diml y
as an indi ca tor.

If thi s ad ditional repeater
offset feature is added to the
IC-230 wi thout incorporating
the automat ic repeater offset
m od i f ic a t ion , a separate
switch will have to be used
for this circuit, since the REP
B por t ion of S-S will not be
available for this use.

Bottom view of the I1g. The high/low power switch is mounted on the back panel of the rig,
along with R 120 attached directly t o the switch terminals. The mix module contains the three
standard transmit offset crystals, t\o\.Q of which are visible in their sockets.

156

Circuit Descript ion
Fig. 4 shows that this new

circui t is merely an addi tion
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Construction
Remove the EP$ board,

loca ted opposite the anten na
connector on the bottom side
of the rig, and note that a
10k resistor is mounted on
the foil side of the board,
ncar the center. One side of
this resistor is joined to a
4.7k resisto r on the top side
of the board. This is the point
to which t he wire to the
high/lo w power switc h should
be attached. Find the white
(groun d) wires on the 146 ,
147, REPTR, 100 kHz and
10 kHz digi t lamps, and con
nect them all to a single wi re,
which should be routed via
the bus clips on the side of
the rig back to the high/low
power switch. Exposed con
nections should be covered

Fig. 6, which lowers the volt
age to th e transmitter in the
sa me manner. Al so, the
gro und return on the 146,
147, REPTR, and the 100
kHz and 10 kHz dial lights is
opened , ext inguishing those
lights.
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Fig. 5. Schematic of the PC board circuit which combines
waters 1 and 2 of the 100 k Hz rotary switch into water 2
alone, allowing water I to be used as shown in Fig. 4. QIOf.).
Q105 are silicon switching transistors. Lines " 2, and 3 are
from water 2 of the 100 kHz rotary switch. Lines A , B, and C
connect to their corresponding places on the 10 kHz rotary
switch. All resistors are 1/4 Watt.

Circuit Description

The EPS module, located
next to the speaker, contains
a control circuit which
adjusts t he voltage to the
transmitter o-ivcr and fi nal
transistors, determined by the
swr on the antenna, for pro
tect ion pu rposes. In the low
po wer pos itio n, a small
PC-type pot is placed on the
collector of Ql, as shown in

the HI POSit ion, the rig
opera t es normall y. Wh en
switched to LO, the t ra ns
mitter power is reduced to
abo ut 1/2 Watt o r more,
determined by the setting of
an added internal poten ti
ometer. In addit ion, the low
power setting turns off all
front panel lights except the
meter light, and the red
transmit light , which operates
normally. In this manner, the
current drain on receive is cut
nearly in half, which, along
with the reduced transmit
power, exte nds battery life
whe n the rig is used as a
portable.

Fig. 6. The high/low power switch mounts on the bock of the
rig, and incorporates a circuit similar to that used in the IC·22.
R 120 is a PC mount pot, and may be soldered direct ly to the
switch termina ls. 5·120 is a standard size DPDT slide switch.

High/Low Transmitter Power
Switch

In my unit. the high /low
transmitter power switc h is
mo unted on th e back of the
rig, and the circui t is similar
to t hat used in the IC·22. In

in the rig, and wire it accord
ing to the schematic. The
wire which runs between this
terminal strip and the mix
module should be routed
under the bus clips on the
side of the rig. Complete the
modificat ion by removing the

• REPTR lamp red wire from
the power switc h and moving
it to the switc h on to p of the
rig; fi nish wiri ng this switc h
by followi ng the schematic .

The correct crystal fre
quency in this circuit may be
obtained by adding the
desired transm it offset fre
que ncy to 10.7 MHz, and
install ing a crystal of this
frequency in the soc ket on
the far right side of the
crysta l bank In the LO
module. The transmit fre
quency may be set exactly by
adj ust ing the correct tri mmer
while obser ving the trans
mitter freq uency on a
counter.
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of one more crystal to the
diode switching network al
ready used to determine
transmit offset. located in the
mix module. When the REP
A-S switch is in the REP S
posuron, this non-standard
offset crystal is switched into
the circuit at the mix modu le,
along with a 130 Ohm re
sistor in series with the
REPT R lamp.

Fig. 4. Automatic transmit offset circuit, with additional
non-standard repeater offset crystal. With 5·5 in the R EP A
position, standard repeater, reverse repeater, and simplex
transmit offset frequencies are determined automatically . With
54 in the DIR position, simplex operation is possible on all
frequencies. Moving 5-5 to the REP B position places the
non-standard repeater crystal into operation, and the REPTR
lamp lights dimly as an indicator.

TO ' .., .
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Construct ion
Begin construction by

marking the position of and
removing each wire on the
mix board. This is the second
module from the fron t on t he
bottom side of the rig, which
contai ns the three transmit
offset crystals . Now loosen
the sc rews located on each
side of the main frame to
w h ic h t he mo d u le is
mo unted, and remove it from
the mainframe. Drill small
holes for the pin connector
(if desired) and switching
diode somewhere near the
crystal end of the module.
Install the diode and con
neetor , and replace the mix
module in the mainframe.
Install a three- lug term inal
st rip at a conve nient location
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The PC board used for part of the automatic transmit o ffset modification is sho wn with all
wires attached. From the top down, the wires are: 146 MHz; C; B; A," t ; 2," 3; gnd; 147 MHz.

with heat shrinkable tubing
where app ropriate.

When setting the lo w
power with Rl 20, key t he

transmitter and note that the
meter still indicates relative rf

power. This power can be
reduced so that the meter
shows a readin g between 1
and 2 to obtain the greatest
difference betwee n the high
and low transmitter power
o ut put. Any attempt at a
lower power setting may
cause the driver and final
t ransistors to stop oscillating.

Conclusion
It is my experience that

each modification described
here plays a significant part in
improving the versatility and
convenience in operating the
IC-230_ In addition, some of
these circuit principles could
be applied to other rigs as
we ll. For example, each
crystal in a discrete channel
rig could be raised by 15 k l-iz ,
to o btain a limited split chan
nel capability . Some form of
the automatic repeater offset
circ ui t could be applied to
othe r syn t hesized rigs.
Finally, a switch which cuts
off all indicator lights will
prolong battery li fe on any
rig when used as a portable. •
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Social Events
SALT L AKE CITY UT

APRI L 30

The Utah Computer Association
II'It'lOUoces the Utah Computer Fair 10
be held SlJturday , April 30. 1977 from
1 to 5 pm .t Fashiol'l Piece Man.
Purpose : To inform the community of
the place ar'Id \/I I~ of personal
(hobby) CQITlputerl in our WOl'Id.
Many of our members will be bringing
their computBfS, both ~built .-d
professionel systems. demonstrating
marly diff_nl appl ications. We will
al$o hlNe _ rNlOUfKturer reprewn·
tiltiws and 10QI1 distributors prnenL
Thil is an informetiem.1 lI'thering;
there will be no . IIing' For further
inf~tion. c;ontlCt Erni. Dixon,
Fair OYirTNIn, at "orne 16-9 pml It

467-9100; Of' It work 18; J0..4 pm) at
48&-7481.

BROWN FielD TX
MAY 1

The Brownfield Amllteur R8Clio
Oub will hold. Swapfn! on Sundly,
MIIy 1, 1977, in Brownfield. Texn.

WEST TRENTON NJ
MAY 1

The annu.al Del'Wllr1l Valley Radio
A$$ocilt ion IW2ZaJWR2ADEl flea
market and euetion wi ll be held on
Sunday. May 1, 1977,9 1m rein o r
shine iIt the ViII. Vietori. Academy in
West Trenton, New Jersey (the IChool
is located adjacent to Rt . 29 nea r the
junction of Rt. 29 and 1·95 ). Talk -in
on 07/67 and 146.52. Refreshments
ere available. Advance registration
$1 .00; $1.50 at gate. For additional
info rmat ion or t ickets write : DVRA,
PO 80x 7024, West Trenton NJ
08628 , SASE please .

FRESNO CA
MAY 6.8

The Annual Frasno Amateur Radio
Club Hamfest will be held this year at
the Airport Holiday Inn on May 6 and
8, 1977. For more information write
Fresno Amateur Radio Club, Inc.,
4788 N. Sifford, Fresno CA 93704.

HERNDON VA
MAY 7

The Potomac Aru VHF Society
will ho ld its sixth annual hamfen on
Sl!urday, May 7, 1977, Irom 8am to
5 pm at Fry ing Pan Park on West Ox
Road in Herndon, Virginif!, which is
-wroximately 15 miles wwt of Wash
ington DC. Registration of $3 includes
flu market or t.il glte Alles.. Profes-

CORRECTION
On p. 158 of the M.c:h

iaue of 73. _ published an
eIToneous iId for Hamtronics.
Th_ is no ~rd being cttered.
73 goofed! Our apologies to any·
one who hal been inoorrw
n~nced.
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sional food and beverll9ll catering end
un limited parking will be llVailable.
Talk·in on 148.52 and 31.·9 1, repea t
er. This is the hamfest formerly held
in Westminster MD, but moved 10

Virginia because of the recently en·
ected Maryland traden law. For fur
ther information contact KJDUA or
WA3NZL

MEADV Il. l.E PA
MAY7

The Third Annual North....utern
Perll'lSylvania Hamfest will be held
May 7 at O"awford County Fair·
grounds, Meadville PA. Free admit
sion. Flea market beginsat 101m. $2
t o d~lav - hourly door priles 
refreshlTlMts - commercial displaY'
_Icome. Indoors if rain. Ta lk·in
146.04 /64 and 146.52. Details
C.A. R.5. , PO Box 653. Meadville PA
1633.

SUPER IO R WI
MAY 7

The Tw in Pons Two Meter Club
will hold its Second Annual SwapfeSl
on Saturday, May 7, 1977, in the hall
of the Duluth F irst Methodist O1urch
from 11 am to 3 pm . Pre-registrat ion
and door prizes will be awarded.
Admission is $1.00 in advance and
$1.25 at the door. Selling Sj»CI is
$1.50 additiona l - $1.00 with your
own table . Food ava ilable o n the
prem ises. Plenty of parki ng. Ta lk·in
on 34/94. For flyers and/or t ickets.
contact Twin Ports Two Meter Club,
clo Li bby Welsh WB9Ml.N, 525
Homecroh Court, Superior . Wisconsin
54880.

BINGHAMTON NY
MAY7

The 18t h Annual STA RC Hamfen
will be held Saturday, May 7, 1977 at
Binghamton, New York. Take exit
7 1N from Ny·n, go 3.8 miles north
on Stell. Ireland Road . F lea frnlrket,
tech talks, hourly door prizes. General
admission $2.00/penon. Banquet by
pre·reservation at $6.00fperson.
Indoor exhibit space by pre-registr.
tion at $5.00 per table. Outdoor
exhibit flea market space free. Talk·in
148.22/82 and 94194. For details and
reservat ions, contact STARC, PO Box
11, Endicott NY 13760.

GREEN BAY WI
MAY 7

The Green Bay Amateur Rildio
Club will hold its 2nd Annual ElK '
tronic Hobby Swap on May 7, 1977 at
the Wisconsin Army National Guard
Building. 800 N. Military, Green Bay,
Wisconsin. Swap roos from 8 am t il 4
pm . Admiuion $2.00; table space
$2.00. Food. refreshments, entertain
ment, pril8S, etc. For further info
contact DiJYid Boyce WB9QYJ , 706
Mather Street, Green Bay, WI 54303,
or Bob HeiserWA9SWX, 1547 Foeller
Drive, Green Bay, WI 54302.

BIRMINGHAM AL
MAY 7-8

T he Birm inghammt Amateur
Radio Conven tion will be held May 7
and 8 , 1977 at the Alaba ma State
Fairgro un d. , Birm ingham a nd
Rodeway Inn, OXmoGr at Hi5 and
Oxmoor Road. One of the country's
largest flea markets, technical ilnd
operating forums, huge prila drawing.
frnlnufact1Jrers' and distributors' dis
playl, ladies' and children'. activities.
Booth dilPlav area will be offered free
of charge to bona fide distributors,
rnanufaetu....... publid1erl, ete., on a
first~, f irst-served basis. Others
may rant space in iMide or outside
flea market arell at a small charge. No
admission charge. Pril e ticket d0na
tions - $ 1. Talk-in 34/94, 3965 kHl.
For booth display space, information,
and reservations, write: Birmin;
hamfest, PO Box 603. Birmingham
Al. 35201 .

KEY WEST FL
MAY 7·8

The Second Atlnual Key ~
Conch·fot will be neld May 7 and 8,
1977. $ 12 inclllCln one di rw'ler and
admission to "*,,y attractions in the
Key West ar• . Door prill' will be
awarded. R..,-vat ion. and room
information available f rom Oerw'l is
fa IT, 1831 H.ril Ave., Key West Fl.
33040.

SANTA BARBARA CA
MAY 13·15

The 22nd annual West Coast VHF
Conference will be held on May
13-15 , 1977 at the Miramar Hotel o n
the beach in Santa Barbara CA. The
event opens with registration at 6 pm
Friday (May 13 ), fo llowed by a fu ll
day of technical presentations sta rting
at 9 am , Saturday. Pre-registration fee
is $2 unt il April 30. After that and at
the door, $3. Reg istrat ion forms, ho
t el informa tion, and further deta ils
may be secured by writ ing Dr. Over
beck at th e Communication Division,
Pepperdine University, Mali bu CA
90265.

WARMINSTER PA
MAY 15

The Warminster Amateur Radio
Club's " HAMMART," Flea Market
and Auction will be held Sunday, May
15 from 9 to 4 at William Terlnent
Intermediate High School, Street
Road (Rou te 132), 2 miles East of
York Road (Route 2631. Warminster,
Bucks County, Pa. Ri!9stration $1,
tailgating $2 additional. Talk-in on
147.69-09; 146.16-76 and 146.52.
For further information write to
Horace e.ur K3ZAC, 38 Hickory
Una, Ooylfttown PA 18901 .

IRVINGTON NJ
MAY 15

The Irvington Radio Amateur Club
Hamfen, Flea Market will be held
SYnday, May 15, 1977 from 9 1m to 4
ern at tM P.A.L Build ing. 285 Union
Ave., Irvington, NJ. The P.A. L build
ing borders the Gwen State Parkway
at Exit 153. Talk-in 34-94 and 52.
Priles and refreshments. Tables $3.

For further information write Radio
Club PAL, 285 Union Ave., Irvin;
ton, NJ 07111 or call Ed WA2MYZ
201-ti87·3240 evenings.

WEST l.IBERTY OH
MAY 15

The Champaignll..ogan Afrnl teur
Radio Club will hold its annual flea
market on May 15, 1977, at the West
u berty Lion's Park, West Liberty,
Ohio . Free admiu ion. Trunk ~IIS and
tables $l.()0. Door prillS. Talk ·in o n
146 .52.

ROCHESTER NY
MAY 20-22

The Rochester Hamfest (combined
with the New York State AR RL
Convention) will be held May 20-22,
1977 in the Dome Center at the
Monroe County Fairgrou nds. The
show will open at 9 am Saturday:
c losing will be at 5:JO pm. The show
will reoper'l on Sund-v 9 :30 1m and
run until 5 pm. Eight by ten loot
booths are available for only $100
each payable in cash only, in aav.nee.
Multiple bootht are IVailable at ....
duced rates: double $180; trip le $250.
For add it ional info rmation contact E.
Ashley Palmer K2EAW, 1776 Hudson
A~., Rocnester, NY 1481 7 or call
7 16-3J8.21 8O during working hours.

CADIl.l.AC MI
MAY 21

The Cad illac, Michigan 17th Annual
Swap·Shop will be held SaturdlY , May
2 1st, 1977, at t he National Guard
Armory, Cadillac, Michi9ln. , Free
parking, everyone welcoma. Tickets
$2.00 . Talk-in on 148.37/97 .

RAVENNAOH
MAY 21

The Hanna Hi lls Radio Club located
at 5555 NeWlon Falls Road, Ravenna
OH 44266, will sponsor an suction at
the Survival Center Satu rday, May 21,
1977. Flea market at 10 am; auc tion
at 2 pm. T ickets at door $ 2. Bring
your own flea market tables. Dir8C'
t ionsto QTH on 148 .52 simplex.

l.AKE DEl.TON WI
MAY 21

The 1977 ARR L Wiseonsin Statl
Convention will be held Saturday,
May 21, 1977 at the Dell View Resort
in Lake Delton, Wiseonsin. From the
south, take the High_ y 12 exit, hnd
north to the Resort. From the north,
take the Highway 23 exit and go eM!
t o the Reson. Talk·in stltion
W89FDZ on 146.94 MHz. There will
be lad ies' activities, directional bearing
and transmitter hunt, liars' contest,
etc. For info and advWIOI f'l9istration,
conusct Ken Ebneter K9EN. 822
Wauona Trail, Portage, WI 53901.
This convention sponsored by t he
Yellow Thooder Amateur Radio Club,
I~

VANCOWERWA
MAY 21 ·22

The Fort V.".;:ouver Hamfair will
be held Saturday and Sunday, May 21
and 22 at the Clark County Fair·
grounds. 7 miles north of Vanoower
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KLM ANT'S

ovemilttt parking for self·contained
campers. Talk-in on 16n6and 52152
Selling from your car or from our
tables. Some "undercover" space
available. Presented by the Twin City
FM Club. Prizes include: Wilson HT,
8i rd Model 43 Wlttmeter, and much
more. Admission $2. For advanced
space reservations, t il:ketl Of inlor·
matio n call Gary at (6 12) 644-4488.

HERNANDO MS
J UNE 11·12

The Chickasaw Amateur Redio
Asso c iati on, tnc., "CARA," of
Hernando, Mississippi presents its
ennuet Tri-State Hamfest Jure 11 ·12,
1977 I t the Nat ioNI Gu. rd Armory
in Hernando, Mi. issippi. 20 miles
south of Memphil, TN on Int ermlte
55. Plenty of parking lrea with urnp
ing sites. Tables IVlilable It $2.00.
Doors open 12:00 t o 6 :00 Saturdey,
June 11th, and 8:00 to 4 :00 SundlY,
June 12th. Prizel, tcoo. and bev
erages. Tllk·in on 146.31 /91, 146.52,
and 3987.5. For further information
write CARA , PO 80", 2, ATTN : R.
Gates, Hernando MS 38632.

Conrinued on piIgtt 188

NEWBERRY MI
J UNE 12

The Tahquamenon Amateur Redio
Society Iwap and shop will be held
Sunday, June 12, 10 am to 6 pm at
the Pentland Township Hall, 3 miles
south 01 Newberry and 2 miles .wst
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BURLINGTON KY
MAY 29

The KIrltoeky Ham-Q-Ra ma will be
held Sunday, May 29 (Memorial DIY
Wee kem'l at Boone Coun ty Flir
grou nds, Burlington , Kentucky. 10
minutes south of Cincinnati, Ohio, 2
miles from 1·75 Sout h, 8url ington
exit. Prizes, e",hibilS, f lea m.rkat.
Info: NKARC, PO Box 3 1, Ft .
Mitchell KY 41017. Tel. (6061
331 -4922.

MINNESOTA
J UNE 4

Amat eur Fair '77: Dakotl Divi·
sion's largest Swapfest tor amateur
radio operato rs and computer hobby·
ists. Sal urday , June 4th at t he
Minnesota State Fl irlJl"0unds. Free

DURHAM NC
MAY 2B·29

The DURHAMFEST will be held
May 2B·29, 1977 .t the South Square
Shopping Center in Durham, NC.
T~ will be a two-Oity flea market,
fln lastic prizes, seminars, binlJO end
shopping he ld lor t he fami ly. Talk·in
o n WR4A GC : 22-82 Ind
222.34·223.94. For further inlorma
t ion contact Durham FM Associat ion,
Box 8651 , Durham, NC 27707.

Adm il$ion is $2.00 for edvance tiek·
ets. $2.50 at the gate. For mon
informalion or advanced tickets write
Bob Mitting, 663 N. Spril'lg St .,
Wabash, tN 46992.

-tf!!!l'l. Communiutions Corp.

208 Centerville Road. Lancaster, Pa. 17603
Toll free sales & service. Phone 800-233-0250

In Pa. call 717-299-7221 collect.

HUSTLER AN T' S

POWER S UPPLIES

Ca ll Clegg TOLL FREE today for d etails
on this su pe r b 2 Meter Syn thesized FM
Transceiver and other Clegg VH F I,rodu cts
and accessories. -
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WABASH IN
MAY 22

The Wabnh County Amateur
Radio Club's 9th AnnUli Hamfesl will
be he ld Sunday, May 22, 1977, 11 the
Wabash County 4-H Fairgrounds in
Webash, Indiana. Large flea market
(no table or setup char9E!l, tech nica l
forms. bingo, plen ty of parking and
loti of good food I I reasonabl, prices.

IT100ft CK DC arM, \10 across the Ches&
PNke B~ Bridge Ind follow Rt. 50
East for 21 miles from the bridge.
EUC1 location is between mile
mlrken 60 & 61 . Hamfest signs will
be on Rt. 50 both non h and south,
a n d t alk vln on 52 a n d
146.445-147.045 repeater in earn
bridge. Some tables available, refresh·
ments, and I':" izes. Donation $2.00
with an Iddit ional $2.00 for tables
I nd tlillJilters. For further inlo con
teet Robert L. Roberts, Jr. KJO NU,
PO Box 781, El ston MD 20601 or
phone after 6 pm 301 -822-0943.

WEBSTER MA
MAY 22

The Easte rn Connect icut Amateur
Radio Associlt ion will hold their 4th
AnnUli Flea Ml rket on May 22, 1977
II Point BrHze Rllt. , Webster, MA.
Time will be fr om 10:00 1m to
wnlrlever. Delle r fee will be $5.00,
edmiaiol'l $.50 per person. Free perk·
ing. T.ke Rt. 52 to E", it 1 in Webster
then south on Rt 193 one mile. Look
for ligns. Talk·in on 52 direct, 16·76,
10-70, 825-225 channel 14 .

TRENTON TN
MAY 22

The Humbo ld t Amateur Radio
Club's Ann ual Hamlest will be held on
Sunday, May 22, 1977 at Shady Acres
Cl ty Park in Trenton, Tenn_. Flea
mlIrket. prizes, ladies activiti... etc.
For further informlltion con tll:1 Ed
Holmes W41GW, SOl N. 18th Ave.•
Humboldt , TN 38343.

PITTSBURGH PA
MAY 22

The 23rd annual 8reeze Shooters
Hamfest is Sunday, May 22, 1917 at
White Swan Park, Parkway West, near
the Greatef Pittsburrjl Intemltional
Airport . Western PennrylYlnia 's
largest ham event. Amusement PlIrk
adjacent to s ite. Fr. parking. Canuel
WA3LUM , 311 EY'If'9'Nfl AYe.•
Pittsburltt , PA 15209.

EASTON MD
MAY 22

The Third Annual Elston Amateur
Rildio Society H.-nlen will be held on
May 22, 1977,l'lI inorshine,10amto
4 pm. This is the only hamlest held on
the Elstern Shore of Maryllnd or on
the Del·Mar·Ve Penin5l.l la . It 's loel ted
5 miles north 01 Easton, Maryllnd on
US Rt. 50, at the Talbot Coun ty
Agricultul'll l Center, From the Bllti·

SANDUSKY OH
MAY 22

The Erie Amateur Radio Society
will ho ld their annual Vacat ion lind
Hamfen on Sunday, May 22, 1977 I t
the Erie County Fair Grou nds on
South Columbus Ave. , Sandusky.
Ohio. Plenty of flell market tables "
54 each. 8 acres for trunk "Ies. First
grand prize is a color portlble TV.
Tichu $1.50 advance, $2 It gate.
Flel markrt ....hicles $1 .-ch. Free
transportation to Cedar Point Ferry
Boat Doeks. Call in on 52/52 FM. For
""rther informat ion or reservations
write EAR.S., P.O. Box 2037,
Sandusky OH 44870.

on 1·5. Sponsored by W7AIA, Om
County AmlIleur Radio Club, in coop
erllion with W7KYC, PonIIOd Am.
leur Radio Club. Camping. conlests,
SWllp & shop, prizes, d ispllYs, and
n'IIny other lICtivilies. Registrll ion do
nll ion $3. Send registrltions to
Dorman Stafford W7ZDR, Registr.
tion Chairman, Fort Vancouver Ham
lair. 3509 E 21st St.• Vancouver WA
98661 . Make checks payable to Fort
Vancouver Hamllir. Talk·in on 2 and
75 meters.

EVANSVILLE IN
MAY 22

The Tri·Stlte Amateur Rad io
Soc~y is ho lding its annual hamlest
on Sunday. ~y 22, at the Vander·
burltt County 4-H Center in E.....,s
ville, lndial'll. There will be food
..... ilable. setup space. door prill!l.
lJI"and prius, and more. Brinv your
XYL, YL or OM, there will be fun lor
all. Telk-In frequencies are 75/15,
19/79 and 52. For further info rm..
t ion please write TARS, Steven Harris,
R·2 80'" 81G, Mt. Vernon, Ind iana
47620.
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- - part II : conversion data

A Legal Alternative

Tobie 1. Frequency coverage of the $29.95 OX transceiver.

twice the pr ice. There are 2
ICs, 12 diodes, and 15 transis
tors in a double conversion
receiver and AM transmitter
configurat ion. The manu fac
turer claims 0.5 microvolt
sensitivity at a 10 dB signal
plus noise to noise rat io. Po w
er output from the 2SC799 rf
amplifi er is listed at 4 Watts
and the spec sheet advert ises
90% modulation. Loaded, the
transmitter draws 1.4 Amps

at up to 13.8 vol ts (easi ly
obtainable from the cigarette
ligh ter in your car o r from a
small ac supply). The rig has a
built-in squelch circui t, but is
not equipped with an rf
tuning indicator or receiver
Smerer.

When the Citizens Band
was created in the 1950's, the
early rigs used 23 pairs of
crystals to tune both transmit
and receive on all 23 chan
nels. Converting one of those
rigs to 10 phone would cost a
small fortune to crystal up,
but I was prepared to pay it
until Norm Lefcourt W61RT
mentioned that th e newer CB
rigs use crvstal plex, replacing
the old 46 crystals wi th 14
new crystals and still covering
all 23 channels. Norm point
ed out that by replacing the
six master oscilla tor rocks, I
could cover 23 frequencies
simplex on the 10 meter band
with just a little tweaking of a
few L/C circuits. W6I RT,
WA6QPL, K6JUA, others and
1 al l started working on the
conversion. K6HY, K6LJL
and WB6QKF helped with
advice.

It sounds pretty easy, but
there was a probl em - de
ciding on which frequencies
on 10 phone to use. The
phone portion of the band is
gigantic when compared to
the other HF bands, and we
wanted to pick a segment
where there would be some
activi ty . We didn't want to
cause difficulties for other
services, yet at the same time
we wanted to stay near the
low end so that retuni ng from
the CB frequencies would not
require a rewinding of coils.
Afte r an awful lot of discus
sing on the landline and two
meter FM, we decided to stay
away from both the very to p
end of the 10 phone segment
(because of OSCAR) and
from the very bottom end,
too (because of the SSB DX
activity just above 28 .5) . We
finall y settled on a sta rting
frequency of 28.76 MH z for
channel one, with the other
22 channels tuning upward
from there. The decision was
based on two practical con
siderations: First, the pres-

39.495

39.645

39.595

39.545

39.395

39.445

Mater Qs.cillator
Frequency

28.76
28.77
28.78
28.80
28 .8 1
28.82
28.83
28.85
28.86
28.87
28.88
28.90
28.91
28.92
28.93
28.95
28.96
28 .97
28.98
29.00
29.01
29.02
29.05

Freque ncy IMHz)

- -

1
2
3

•
5
6
7
8

•
10
11
12
13,.
15
16
17
18

"20
21
22
23

10 Meter Cha nnel

the FCC approved 40 channel
C8 for use after January 1,
1977 . When a lot of manu
facturers started dumping
their o lder model 23 channel
sets on the market at bargain
prices, I got reinterested in
recycling a CB radio up onto
10 phone. 1 watched the ads
and fi nally bought a J. C.
Pen ney transceiver model
981 ·6201. It is a quali ty piece
of gear that usually sells for

H O W about a brand new
DX transceiver that's

rock stable, plugs into yo ur
cigarette lighter, and tunes 23
frequencies on 10 phone for
less than $30? Of course,
there are a couple of draw
backs - power output 4
Watts, and an emission type
the sideband guys call An
cient Mod ulation - but those
problems are hardly worth
menti on in g. Just ask any old
timer who worked the peak
of the '46-'48 sunspot cycle.
You can do wonders with just
a few Watts on 10 phone, and
the technical specs on the
$29.95 transceiver make it a
superior performer to what
was avai lable in 1946.

For several years, I've been
watching the want ads and
goi ng to swap meets in search
of the perfect junk C8 rig. I
had plans for picking up one
for just a few dollars, chang
ing a few crystals and 
presto - getting on ten phone
quick and dirty. I never really
found what I wanted for a
cheap enough pri ce (CB SSB
was always too expcnsivel]
and I soon lost interest. And
besides, I was busy getting
onto two meter FM, plus I
didn't want to give up work
ing the low bands on CW or
SSB. All of that was before

Alan S. Kaul W6RCL
9731 N~ada Avenue
Chatsworrh CA 91311

CB to 10
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ence of the "10-10 club" net
on 28.8 (our channel 4) could
telt us very quickl y when the
band is open, and second,
because many home QTH rigs
only tune a si ngle 500 kHz
portion of the 10 meter band,
choosing a frequency outside
that segment would mean
having to do without a very
important piece of test gear 
the station receiver.

The first 23 CB channels
start at 26.965 and end at
27.255. Channels 1, 2, and 3
are 10 kHz apart. but there
are 20 kHz between channels
3 and 4. Channel s 4, 5, 6, and
7 are ten kHz apart, but
between 7 and 8 there is
another jump of 20 kHz. The
cycle keeps repeating itself
every fourth channel until
channel 22, which is 10 kHz
higher than channel 21 but
30 kHz lower than 23.

The J. C. Penney rig that I
bought and W61RT's Pub
licom #1 use six master oscil
la t or c rys tals (37. 600,
37.650, 37.700, 37.750,
37.800, and 37.850), four
transmit crystals (10.635.
10.625,10.615, and 10.595),

and fou r receive (10.180,
10.170,10.160, and 10.1 4Q ).
On transmi t. the ri g mixes the
master oscillator with the
transmit crystal (37.600 rni
nus 10.635 is 26.965 - CB
channel one). On receive, the
receive crystals arc the first i·f
conversion frequency and the
second i-f operates at 455
kHz. Image problems are mi n
imized by the double conver
sion i-ts.

The Conversion

To begin with , you need
new master oscillator crystals.
The J. c. Penney rig uses six
- if you want to be able to
tune all 23 channels on 10
phone, you have to replace all
six. If you only want four
frequencies, replace on ly one
master oscillator crystal; if
you want to tune eight, reo
place two , etc. Not all of the
crvstalplex rigs use the same
master oscillato r frequencies
- some operate in the 16
MHz range - so be sure to
check the freque ncies in your
rig before you go out and buy
new rocks. Both Norm and I
are just replacing two master

oscillator crystals to see how
the eight channels work. But.
eventually, we both plan to
be outfi tted wi th al l six
crystals and full 23 channel
10 meter coverage. Our new
cha n ne l designat ions and
crysta l freq uencies are spelled
out in Table 1. Those are the
frequencies we are using
(along with about 30 other
guys in Southern California ).
When you crystal up. use the
same frequencies so we'll all
have someone else to talk to.
We will continue the CB
channel designations (that
saves changing the dial) so
that our lowest frequency is
channel one and our highest
is channel 23.

After changing crystals
(and a word of warning the re

most master oscillator
crystals arc wire type and
must be soldered in; BE
CA RE FUll ), hook the rig up
to a 12 V dc supply and a
suitable dummy load ante n
na. We found the receiver
sections worked well enough
so that tuni ng up only re
quired peaking the rf and fi rst
mixer stage coils for maxi-

mum band noise. Transmit
ting is a li ttle more compli
cated . but not impossible. If
you don 't have a voltme ter ,
use some kind of relative
power output indicato r (an
swr bridge, a li gh t bulb, etc .).
Peak the coils in the transmit
stage starti ng with the master
oscillator. You don 't have to
peak the coil for the transmit
crystals, because they sti ll put
out in the 10.600 MHz range.
Peak each succeeding output
stage for maximum indicator
reading. If you have a volt
meter. connect it to the out
put of the transmit driver
stage, then peak the lower
stages for maximum reading.
Then peak the final with
some kind of power output
indicator. The funny thing
about the CB rigs we bought
is th at they all came wi th full
and com plete tu nc-up in
structions even though
CBers aren' t supposed to even
touc h them with a screw
driver.

Ante nnas: Most of the CB
rad ios are designed for 50
Ohm output and most of the
CB antennas sold are vertical-
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Iy polarized. Polari zati on
probab ly won 't make any dif
ference on the real long haul
ski p, bu t for working ground
wave with others in your
area, it makes more sense to
install a vertical antenna.
That 's what the mobiles are
using anyway, and a rooftop
groundplane for the home
QTH is only 8 feet tal l. After
seei ng what some of those
vo-vos on 11 meters are us
ing, I would say it won't take
an awful lot to be able to get
out.

The $29.95 transceiver is a
good club project. If you
can 't find one on the market,
hit the swap meets and check
the ads in the local papers ;
you may even be able to get a
better price by buyi ng one
fro m a disgruntled CBer who
gave up trying to punch
through the QRM . If you are
big on modifi cations, I'd like
to hear about them (or see
them in print in case I want
to try one of them). Here are
a few I have in mind: A small
VFQ that will fi t inside the

t ransceiver case and plug into
o ne o f the master oscillator
crystal sockets; a low cos t
linear amplifier capable of 15
to 20 Watts outpu t ; an alter
nate conversio n for six meters
or one for the low po wer OX
guys who want to work 15
CW; a slider for receiver
and/or transmitter offse t tun
ing; a BFO; a sideband adapt
er; or maybe a t ransceivlng
conver ter to ot her bands.

Loo k for me on 10 ph one.
I'll be listening on channel 4

28.80 MHz. If I hook up

with somebody, I'll QSY up
or d own to cont inue the con
tact. If 28.80 is busy, I'll
hang out on channel 3
(28.78). How about you ? If
we all use the same "chan
nels," it'll make it a lot easier
to work 10 ph one. If you
hear me on thou gh, don't give
me any of that " ... Breaker,
Breaker, this is your old good
buddy , got time for a 10-7
...?" baloney. I heard all of
that I could stand while I was
wai t ing fo r my crystals to
arr ive!!! -

Features:
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PRINTED CIRCUIT

BYTESIZE CIRCUIT BOARD
BLANKS, POSITIVE ACTING PHOTO
RESIST, CARBIDE DRILL BITS, SNAP
IN CIRCUIT BOARD SPACERS AND
CARD PULLERS, DRILL /MILLS,
PROTOTYPE BOARDS, W. H. BRADY
& DATAK DRAFTING ARTWORK,
MATTE FILM, PRECISION GRIDS,
BUBBLE ETCHERS. PC DESOLDER
ING TOOLS, POSITIVE ACTING
DIAZO FILM, PRECOATED CIRCUIT
BOARDS, SILVER PLAnNG POWDER,
W1RE WRAP TOOLS

SEND STAMP & ADDRESS FOR FL YER

TRUMBULL CO.
833 Balra Dr., EI Cerrito, CA 94530

NEW!
A $29.95

DVM Kit.

Than k1 to a product breakthrough , digita l
voltmeters are available at a bargai n price.
What IIU! vou wai ti ng for?

1 ) Ul ea new Mo t orola 3'10 d illt
D VM chip.
2 ) Autouro, autopolul ty wi t h
minus.
3) UP t o to.OM• ..,"'Uf1lC,..
4) O ye .....olta re p ro l.ec:ted. NO
JUNK PARTS. Jumbo LED os.
p lay .
~ ) T wo Yoltare ran r ... : ~1 99 . 9

mV, ~1.999 V. A'tenuaton fo.
hiahe. .....r" ay.u&ble. AC
volta, Ohma ranrel ayailable.

Add $1.S) lor PO. agR. CA ,""den" Idd
$ 1.80 ' • • . Buy t OlWO and _ $3.001

Gary McClellan and Co. Box 2085
1 001 W.lm~riaI H ",y .

Gl0 La H.bra CA 9 0631
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F requency Counter Model C·40IBSF

Tiny o ffe... en uotll".u Duality ._ 01 'he _
IftOdok .. oomc>eIi''-e p<iceo. 0". p<oduc' Ii... ;n.
_ Oigi..., F..,q..ncy Co..n.. . Oigilal Multi
Tat. , Audio eo...nt• • Oit'...1 aoc_. e nd F"nct;o"<>--•.,..

C01\GRATULATES

01\ TlIEIR 200l h
C01\SECUTIVE ISSUE.

u co ~
TItE LEAdER iN

• •
INEXPENSIVE
FREQUENCY
COUNTERS

SST T-I RANDOM WI RE
ANTENNA TUNER

AJIb¥ld _""ion {fW/O _'.,.1 ""ith ....1' '.-.dam
~nvrh of _"'. 200 wMf output PD_ e6PM1i1,ry 
will _rk ",ith ";rr,,I11'" ....1' , ,__. ,'*. for
pon»~ or h<J". 0__;0". G.- for _n,..nrs MId
hot" , _ - ,imply 'un • ....... in_ .out . window.
'" _ ,_ ....1_. Toroid inducteu for ,,..., r,u.
3X4-I!4X2·318. Buill ~" ,...." ~ indic.rO'.
$0-239 conn«for. Gu....._ for' .,r•• 10_ (riM.
IF NOT SATISFIED RETURN FOR A FULL
REFUND! COD O K B Y PHON E

TH E. OR IG I NA L RANDO.'.I
WIR E. ANTENNA TUN ER _ In

use by amateurs fo r 5 years.

COMPACT $29.95
EASY TO USE _ .._ ' T...~ < ..... .

Electronics, 12131376-5887
P.O. 8 0 l< 1. 1Awndal~C A 9 026 0

CANADIANS!

Box 81 28 Boise, Idaho 83705 (2D8) 3 75·430 5
09

Eliminate the Customs Hassles .
Save Money and get Canadian
Warranties on IMSAI and 5 -100
compatible products.

IMSAI8080 KIT s 838.00
ASS. $1163.00

(Can . Duty & Fed. Tax fncluded].

AUTHORIZED DEALER

Send $ 1.00 for complete IMSAI
Catalog.
We will develop complete applica
tion systems
Contact us for further information.

Rotundra
Cybernetics

FULLY GUARANTEED

MasterCharge - Bankamericard

digilron

Portable 500 MHz
Frequency Counter
== featuring====
1 Hz 10 over 500 MHz. Commercial
accuracy - Completely portable
(Jess than 2 pounds ) ha s
rechargeable Nicad batteries
Small . 2"x4"x6" - Recharge oper
a les fro m Bto 16 volts DC - limiting
circuitry - Less tha n 50 mV senst
tiv ity - Hi -accuracy interna tional
lOMHz crysta l - Easy to check cali
bration - Counts down to VlOHz

Box 1448 . Calgary. Alta. T2P 2H9
Phone (4 03) 283-8076

TWX 610-821·1883

"'3
M...lac:tu.-t So au....1Md by

MOR·GAIN
2200T South 4th s,..

L_worth, 1<_ 66048
19131 682 3 1. 2

E. D. Ma9nus'" Asso<;:ie.t.
57 15 No"h lincoln Av..
Chicago. Illinois 60659

EXCLUSIVE 55 FOOT.
15 THRU 10 METER DIPOLES

"IDTES
I. Model."'...ced ·· · · ..;M t>o __ ' n7_
2...... -. .e "''"_ ...tl>~_ IugI.
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• 71; ..... ' . model. _ ""'1OtY to _Ie III »SO
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- - uses a UART for versatility

All-Electronic

works. Vou will get an added
benefi t usin g the SELCAL
with a UART, as not only
does it enable you to have an
electronic st unt box, but it
also will help in cleanin g up
the received signal for be tte r
copy. I will go over the cir
cuit to explain how it oper
ates .

The UART is a G I AV 5
1013 th at converts the
incoming tele ty pe signal to a
parall el si gnal. That is, it
rece ives the serial signal and
puts the bits out o n five
separa te lines. The UART has
been wired to copy a 5 bit
code (Baudot). The second
half of the UART now con
verts it back to serial again so
that it can drive the TTV
machine loop. The five bi ts
are on pins 12, 11 , 10 , 9, and
8. Pin 12 is the first bit and 8
is th e fifth bi t. Note that
these five lines are wired to a
pair of 9 311 (74154) o ne of
sixteen de coder /demulti
plexers. Pins 20, 21, 22, and
23 of the 9311s are the
address lines of these chips.
Pins 18 and 19 are the enable
pins. Pins 1 through 17, with
the exception of pin 12, are
the output p ins. The out puts
are all ac tive low - that is,
when they are addressed,
thcy will go low; a ll o the r
t imes they will be high. Only
one output pin at a time can
go low, and th en only when
that chip is enabled by pull
ing both enable pins 18 and
19 low. In th is circuit, I do
not pay a ttention to what
case the machine is in, as it
can't really te ll. I will assume
that it is always in lower case
le tte rs. Check the truth table
in Table 1 and you will see
what lines address the output
pins. For exam ple , if pins 20,
21, 22, and 23 are all low,
and the two enable pins are
low, output pin number 1
will go low. If pin 23 is high,
and 22, 21, and 20 are [ow,
and both enables are low,
output pin 2 will go low. This
is a BCD code, with pin 23
being the least significa nt bit
and 20 the mos t significant
bit. Bit nu mber 5 from the
UART is connected to one of
the enab le pins (18) of num-

change anythi ng. What I am
try ing to get over is that it
can ge t expensive and really
co mplica ted with a fu lly
loaded stunt box . If you
don 't have a machine with a
stunt box, you can 't do it.
After playing around with
this idea, I decided to come
up with an elec t ronic stun t
box that could be used with
any mach ine and could also
be changed to any character
combination that I wanted.
Since hams like to have
names for these circuits, I will
call it the ES8·1, that is,
Electronic Stunt Box One.
This little circui t will do
eve rything that any mechani
cal st unt box can do and do it
better, faster, cheaper, and
easier.

Since by now almost all
RTIV people know what a
UART is, I will not go into
the merits of one and how it

one of these machi nes up
wi th all 42 code bars, it gets a
little crowded, to say the
least. It also can get to be
very expensive, as these little
things cost around 2 bucks
each. Now you have to get
switches for each one and
then ru n all t he wiring to the
switches. If you want to do
logic with the swi tc hes, you
will have to build up a heck
of a lo t of re lays to do your
lo gic work for you. Fo r
example, if you want a circuit
to operate when you have 7
characters in a row, you must
first have seven o f these bars
in your machine that have the
characters you want coded on
the ends - that is, you either
buy them for your catlslgn or
you buy the ones that have
all the fingers on them and
break off the ones you don't
wan t. Once you set it up, you
have had it; you cannot

•••

~, \t¥...

Fig. 1. ST-6 to SELCAL interface.

Anthony Sperduti WB2MPZ
4 740 Newlon Rd .
Hamburg N Y 14075

SElCAl

T here have been a few
articles on the merits of

the selective call (SELCAL)
circui t. All of th em have bee n
on the usc of the Model 28
stunt box. To those of you
who arc unfami liar with the
28 stunt box, I will go over it
a bit. It is a mechanical ar
rangement of fingers that are
spring-loaded and press
against the parallel code bars
on the 28 machine. The code
bars have slots in them, and
when the slots aTC properl y
lined up to a stunt box fin ger,
that finge r will sli p into the
slot and provide you wi th a
mechanical func tion of the
machine to perform an opera
tion such as line feed, carriage
return, or almost anything
you want it to do. It also will
operate a switch that you
must put on top of this
finge r. When the finger moves
for ward , it will operate this
switch. The machine has 42
slots for these fingers in the
stunt box, which is located
between the paper roll and
the printer. If you fully load
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Pin #
18 19 20 21

H H X X
H L X X
L H X X

L L L L
L L L L
L L L L
L L L L
L L L H
L L L H
L L L H
l l L H
L L H L
L L H L
L L H L
L L H L
L L H H
L L H H
L L H H
L L H H

22 23 1

x X H
X X H
X X H

L L L
L H H
H L H
H H H
L L H
L H H
H L H
H H H
L L H
L H H
H L H
H H H
L L H
L H H
H L H
H H H

2

H
H
H

H
L
H
H
H
H
H
H
H
H
H
H
H
H
H
H

3

H
H
H

H
H
L
H
H
H
H
H
H
H
H
H
H
H
H
H

4

H
H
H

H
H
H
L
H
H
H
H
H
H
H
H
H
H
H
H

5

H
H
H

H
H
H
H
L
H
H
H
H
H
H
H
H
H
H
H

•
H
H
H

H
H
H
H
H
L
H
H
H
H
H
H
H
H
H
H

7

H
H
H

H
H
H
H
H
H
L
H
H
H
H
H
H
H
H
H

•
H
H
H

H
H
H
H
H
H
H
L
H
H
H
H
H
H
H
H

•
H
H
H

H
H
H
H
H
H
H
H
L
H
H
H
H
H
H
H

10 11

H H
H H
H H

H H
H H
H H
H H
H H
H H
H H
H H
H H
L H
H L
H H
H H
H H
H H
H H

13 14 15 16 17

H H H H H
H H H H H
H H H H H

H H H H H
H H H H H
H H H H H
H H H H H
H H H H H
H H H H H
H H H H H
H H H H H
H H H H H
H H H H H
H H H H H
L H H H H
H L H H H
H H L H H
H H H L H
H H H H L

Table 1. Truth table, 9311/74154.H - High Voltage
L - Low Voltage
X - Don't Care

ber 1 9311 and then inverted
through the 7404 to pi n 18
of the other chi p. What this
does is address chip number 1
when the fifth bit fro m the
UART is low and address
chip number 2 when the fifth
bit is high. The DAV (data
available) output of the
UART is connected to the
other enable pin (19) of both
931h.

Now the data is put on the
parallel lines from the UA RT;
th is addresses the proper chip
for which charac ter you want
from it. Now the DAV line
from the UA RT goes low,
enabling the second enable
pin on the 93 11, telling it to
decode, as data is on the line
and it is addressed. This will
put a low level on one of the
output pms of that chip,
depending on which character
IS being received by the
UA RT.

The DA V li ne also ties to
the 7404 and the 7400, pi n
12. The 7404 inverts the
DAV signal and clocks the
parallel lines into the transmit
part of the UART and also
feeds back into the UART
RDAV (reset data available
line). This will cause the DAV
line to go high and inhibit the
931 h. Now the output that
went Iowan the proper 9311
will go high. You can see that
this gives us a fast pulse out
of the 93 11s that is just long

enough to tri gger the 7473
flip-fl op that is tied to that
line. Table 2 shows the
Baud ot code that is related to
the parallel lines on the out
put of the UART.

This SELCAL is designed
to work wi th the 5T-5 or
5T-6 terminal unit. In the
May Issue of the RTTY
Journal, Irv Hoff has a circuit
of how to modify the 5T-6 to
use the UA RT. All it consists
of is the removal of the 2200
Ohm resistor that IS con
nected to the base of the
driver t ransistor MJ E 340.
Fig. 1 is a copy of this circuit
modification. Connect the
output of the op amp slicer
to the input of the 5ELCAL
pin 4 and then the output of
the 5ELCAL pin 6 to the
base of the drive transistor.
The input to the 5ELCAL
keys the 2N706, gets inverted
by the 7404, and drives the
UART through pin 20. The
pulses always get through the
UART and come out pin 25.
This is again inverted by the
7404 and tied to one input of
the two input 7400 NAND
gate. The other input of this
NAN D gate is connected to
the 0 output of flip-flop
number 4 B. This output is
low so that no pulses will get
out of the 5ELCA L and the
magnets will be held in the
mark hold mode. Transistor
01 is 2N706 and it mon itors
the autostart relay In the
5T-6. Pin 15 of the SELCAL

is connected to the collector
of 0 5 in the 5T-6. When the
ST-6 relay is not picked up,
you wil l have a positive 12
volts coming in and this wi ll
turn on 0 1. The collector of
01 will go low and hold
fli p-flop number 4B reset.
This puts pin 9 of this flip
flop low and keeps the out
pu t and gate 7400 from
passi ng any data to the key
ing transistor of the 5T-6.

When the 5T-6 autostart
relay pic ks up, the collector
of 0 5 in th e ST-6 will go to
negative 12 volts. This tu rns
off transi stor 0 1 In the
SELCAL and the collector of
this transistor now goes posi
tive and takes off the reset
hold on the number 4B flip
flop. Data will still no t get
through the SELCAL as the
o output of the flip-flop is
still low unti l it is toggled.
You will note th at the col
lecto r of 0 1 was not only
holding the reset of fli p-flop
4B, but also the reset on
fl ip-fl op number 1A through
the two 7408 AND gates.
Flip-flops 1, 2, 3, and 4 are
all con nected in series so that
the fli p-flop ahead of it is
hold ing its reset low and
therefore its 0 output will be
low. When in this mode, no
pulses will be able to toggle
any of the flip-flops. When
transistor 01 collector goes
high, it removes the reset
from flip -fl op number 1A.
The DA V line from the

UART cannot pulse the 7490
counter as it cannot get
through the 7400 NAN D
gate, because fli p-flop 1A is
hold in g one of the gates low.
On the recepti on of the first
FIGS character, flip-flop 1A
gets toggled, the 0 output
goes high, and now will let
the DAV line toggle the
counter. The 0 output also
removes the reset from flip
flop 1B, enabling it to be
toggled if the next character
is an A. The Not Q output of
fli p-flop 1A is tied back to
th e K inpu t and preven ts it
from being toggled anymore
if you send another FIGS. It
also removes the reset on the
7490 counter so that the
pulses from the DAV line will
now increment the counter
each time the DAV line goes
high. Now follow the chain
down the flip-flops and you
will see that each character in
the string of FI G5 A, 5, I, A,
0, and U will toggle fli p-flops
l A, lB, 2A, 2B, 3A, 3B, 4A,
and fi nall y 48. Flip-flop 48
will turn on the LED, show
mg you the 5E LCA L is
active, and puts a positive on
the 7400 NAND gate, allow
ing the data to get out of the
5ELCAL, key the 5T-6 driver
transistor, and print on your
machine on the very next
character after the U.

Let's go back to the
counter. The 7490 counts the
characters that come in after
the F[GS is received. This is
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Fig. 2. E58-1. Ports list: I - UA RT; 2 - 93 11/ 74154; I - 7400; 1- 7404; I - 7408; 7 
74 73; 2 - 7490; I - 555; 2 - 2N706; 3 - IN914; I - LED.

so that you must make
AS IAOU in six characters or
the whole chain of flip-flops
gets reset via pins 8 and 9 of
the counter, through the
7400 NAN D gate and the two
7408 AND gates. You must
now start allover with the
FIGS to get the chain going
again. You must send these 7
characte rs in a row and in the
proper sequence in o rder fo r
the SELCAL to operate. If it
were not for the counter, the
chain would sit there and just
wait for the characters to
come through . Whe never it
did sense these seven in
sequence (eve n though you
had hundreds of characters in
between the valid ones), it
wou ld turn on . The NE555
timer is just set up for a clock
for the UA RT. It is adjusted
for 32 times the baud rate
that you want to receive and
then fl ip-fl op 5A divi des it by
two so th at it is a sy mmetri
cal clock pulsing the UART.

The UART wants to get
pulsed 16 times the baud rate
you are receiving. I run my
machine at 100 wpm or 75
baud. 75 t imes 16 is 1200,
and that is my clock fre
quency at the UART. The
simple littl e power up circuit
using diode 0 1, resistor R4,
and capacitor C3 insures that
every time I turn the power
on the SELCAL, it will reset
all the flip-flops. The way it
works is tha t when power is
fi rst turned o n, all the gates
and fl ip-flops wi ll co me up to
power before the gate on pin
5 of the 7408 AND gate. This
is due to the fact that the
capacitor t ied to th is pin is
short circuited unt il charged
and will hold th is pin low
long enough to reset the fl ip
flops . You can fool th is cir
cuit if you tu rn the powe r off
and then o n again before the
100 uF capacitor has a
chance to discharge. Once the
SELCAL is tu rned on, it will

not shut off until you turn
the power off, push the reset
button, or the ST-6 autostart
relay drops out. Anyone of
these will reset all the f1 ip
flop s and now you will have
to do the whole th ing all over
again.

A fri end of mine asked me
if I could come up with a
circuit li ke this that could be
easil y changed to any 7 char
acters you wanted, be si mple,
and above all , be reason able
in price. I looked up the price
of all the chips and came up
with a fantastic price for
ev eryth ing (I nclu ding the
UART, resistors, and capaci
tors) - less than $35.00. This
does not include the powe r
suppl y or the board to mou nt
the chips and the sockets for
them, I hope to lay out a PC
board and make it available
for so mewhere around $8.00,
depending o n my costs. The
power supply needs a good
regulate d 5 volts at 300 mA

and negative 12 volts at 10
mAo I am sure this will not
strain any powe r supply that
you are using fo r your ST-6.
Th is circui t can be expanded
to any amount of characters
that you would want by
simply adding flip-flops and
changing the counter to what
you would want to cou nt. A
turn-off of 4Ns is incor
porated by switching in the
other flip-flops and separate
counter so that when you get
fo ur Ns , you pulse the reset
and turn off the chain of
fl ip-fl ops. I am sure that this
circuit will save many roll s of
paper that get tossed out of
your machines when you are
in the au tostart mode and not
home and some CW station
happens to get your machine
going wi th line feeds. I moni
tor the Navy Marine Corps
MARS freq uencies and was
shocked one time when I
came home from work and
heard a RTTY station just
sending out test pulses; every
one of them to my machine
was a line feed. I must have
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TobIe 2. Truth tobIe, 5 bit TTY code. •• CNraet_ •• C1uraet•

5 « 3 2 1 5 « 3 2 1
rolled up 50 feet of paper off

-Tthe floor back o n to the L L L L L .. BLANK H L L L L

spool. My wife would not go L L L L H - E H L L L H ' Z
L L L H L - LF H L L H L · L

near the machine for a whil e, L L L H H - A H L L H H -w
as she thought the dumb L L H L L .. SPACE H L H L L - H

thi ng was going to blow up. L L H L H - s H L H L H . y

This circuit shoul d make L L H H L -, H L H H L . p
L L H H H - u H L H H H - 0

autostart stations feel a bit L H L L L • CR H H L L L - 0
more at ease knowing that L H L L H - 0 H H L L H -.
their machine is not going to L H L H L - R H H L H L - G
print unless it hears their call- L H L H H - J H H L H H .. F IG

sign or any other combina- L H H L L - N H H H L L - M
L H H L H - F H H H L H -x

tion of 7 characters that they L H H H L · C H H H H L ·v
want to choose. • L H H H H - K H H H H H • LTRS
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Corrections
I read the erncre " Have You Used II

Tria<: YeO" in the October '76, 73
MlIfJ!'liflt!.

You seem to hBve COllYlIyed t he
_ong notion 01 holding curren t.

Th is current isnor a gate current. It
flows from anode 1 to anode 2.

Once Ihe gatl! current has triggered
anode-anode current, one could cut its
gal l! current to zero (open circuit} an d
anode current would continue to
flow.

The on ly way to stop it is to
increoow the resiU¥lc:e in !Iel"ie5 with
the anode-iIIlOde supply . unt il the
currenl flowing drops below a certain
critical value. Thi$ is rM holding
current .

More usually, one removes t he
supply voltage by using an ae or a
pulsing de source.

M~I Mu rphy VK6ZCX
Wembley Downs

Western Aunralia

rill! noticed II few corrections
which should be made to my article
{"Build II Counter for Your Re
ceiver") in your October, 1976, issue.
In Fig. 2. t he output of the 8T98B
should be COMected to the fo llowing
input Ifld the 1k reseto- , but not to
ground. In F ig. 8. the emitter of the
first HEP15 should be connected to
the junction of the 2 1500 pF capaci·
tori, but not to its base. The connec
t ion dots ind icating +5 V connected
t o pin 14 of two of the 74905 should

be removed. Relat ive to the power
supply design shown in Fig. 9 , I fou nd
that removing about 7 feet of wire
Irom thol! te1X)ndary of the reccm
mended pow« transformer allowed
the regulators to run much cooler.
This seems to be an ideal way of
Obtaining low cost power transformers
for home computers.

Jack Regula WA3YGJ
Freeville NY

Please note the following ccrree
tions to " Mobi le Smokey Detector"
(Holiday. 1976):
1. In Fig. 2, the circuit diagram, the
resistor connected to pin 14 of the
C040 11 A integrated Ci rcui t is 100
Ohms. It is a reccupltnq Hlter.
2. The location of t he detect or crystel
and modulator diode are in conflict in
Figs. 2 and 3. The locations in F ig. 3
are correct.
3. The t ips of the diodes shown in Fig.
3 appear to t(l4Jc;h the inside wall of
the circular waveguidt, whic;h is cor
rect, but part of t he drawing was left
off, to indicat e that sleeves which
make good electrical conta ct shoo ld
be installed. These may be con
strccted tron brass pipe obta in&<! in
model shops. The pipe has an inside
diameter wtlich ti~tly ,.ides over the
diode tips..
4 . Please do not plan on gell ing on the
X band frequency or, for that matter,
on any frequency wit hout a license.
The implication t hat a license might

not be required _ the edi tors', not
W1SNN's.
5 . Parametria. 400075 Schottky
d iodes may be purchased from
Parernetncs, Inc., of Winchester,
Massachusetts, or Mic rowave Asso
ciates , of Burlington, Massachusetts.
Both of these manufacturers have a
minimum order requirement, and may
not be too sympethetic to wiling pairs
of diodes. K1NAV, 25 Westfield
Road, Natick, MA 0 170 1, has a sales
schedule for pairs of these diodes,
which may help. 1N23E diodes will
work well in bot h places, but care
must be used in biasing and wit h the
switching revers. Use them as a last
resort.

Stirling M. Olberg W1SNN
Waltham MA

The first two articles read after
scanning the January, 1977, issue
were : " Din O1eap Reg.Jlation," and
" Behavior Mod for the HM·l02."

In the first artlcle. the author d id
not fol low his own parameters for
criter-ill~ he loaded the supply to
1.2 A for 30 mA residual ripple. With
any kind of Beta on the two tran
sistors. t he regulation should be better
than thaL Also not mentioned is that
the emitter 01 Tl has residual ripple
(output ripple) which is in phaw with
the base ripple and so is degenerative,
furt her reducing ripple. The C to
reduce ripple in the regulator 'NOUld
be fa. more effective and smaller
!cheaper) if placed at the bese of 11 .
instead of as ill ustrated before the
isolating resistor. Of course, if current
limiting is also used, some isolat ion
lrom T l base would be advisable after

C. This convenience and security can
be easily SKured by a small value
resiltor in the negative return lead and
an NPN transistor with collector con
nected to Tl base. Also, it mi~t be
ment ioned, since we are going to the
jun k box, t hat zeeers and corwen
tional diodes, both germanium and
silicon. can be combined for preciS!!
values. The literature also provides the
inlormation so that the combination
....ill be less tem perature~ent.

As for t he fine anide on modifying
the HM·l02·1 . there is an error in t he
drawing. Some of the boys, quick
with the soldering iron, migh t proceed
at once. looking at the manual and the
drawing. The new lead (white) to R4
does not go to pin 5 of SN2, but
remllins at pin 4 . The red lead should
be shown from B to pin 5.

Frank C. Ruland
Oklahoma City O K

With regard to my art icle "Digi tal
Autopatch" (April, 1977) , I would
like to point out the lollowing:
1. "r cectucee" is a re9is~ed tradl!'
n'IlIrk of ATIIoT.
2. In the caption for Fig. 6, the
followi ng should be deleted: " R5. Q3
not used. Highest R · 3 1 ; h i~est C ·

20".
3. On the t hird page of the article,
column 1. tine 10. should read. "to 7.
The 7419310adsa '1' -,
4.ln Fig. 9(bl, " 17"" sho uld rllild
"Lt ". PleaS!! note that the confi gur.
tion for the 2N3904 transistor was
inadvertently omitted (a l lh(l4J~ the
pads are shown) .

E. E. Buffington W4VGZ
Bll rh ngtoo NC

Tracking
the Hamburglar

Ham Help
The t.evnoete Amateur Radio Club,

a newly formed youth oriented organ·
ization. seeks your assistance in
acquiring equipment. We need all
types of usable equ ipment (VHF
antennas. keyers. matchbo"es, etc.) to
get our members on the air. We are
lacking funds. so a nice low price tag
or a donation would be well appre
ciated. Help a young ham and send
your info to:

Dennis J. Gan k WA3SZD
President. LlMlndllfl ARC

321 St...,.,s S11IIet
f>t!il -Wphia PA 19111

Will be glad to help any County
Hunte r with Dukes County, Mass.
during 1977 on B0-4O·20. Just drop
me a note for asked.

Duncan KrellfTWr W1GAV
Box 637

Vineyard Haven MA 02568

I have an HW·16 ON transceiver
and would like to ope rate it on the
twenty meter CW band. I have heard
there is a modilication to change the
15 meter port ion to the 20 meter
portion. but em unable to find any
info on it. Can someone M1 p?

Alvin S. Koslofdcy WB2CUP
2 105 Rock away Pari<; ....ay

Brooklyn NY 11236

Wanted: a small lightwei!tlt QRP
t ransmitter lor 40 meter ON opera
tion. 12 V de or ac line okay. Write
giving lull panicolars. Needed by
J~e.

Jamn Kates WB8TCC
360 North Hubbard Han

Mic;higen State UniVllrsity
East lansing MI48824

I would like to get in t(l4Jch with
someone who knows his stuff on the
Centrll Electronics 100 V transminer.
I'd like to try lor repair advice by
mail, or I'n pl'lone. Alternatively. is
there a commercial repair (l4Jtfit who
could handle it within a reasonable
drive of North Jersey? T hank s much
for any help.

Joe G. Koosmar'l K2GFH
54 Brookside T....._

NortIl Caldwell NJ 07006

Could you show a circu it d iil9'am
of an BO/40 me ter receiver suitable for
CW communications? It should have
selectivity .

Benjamin Din, Jr. WB4VEZ
2870 SW 123 Ct.
Mi...i FL 33175

Try ~Novice 0& A " for the~~
rips. and J8rnJary, 73. P9- 160, for.
$imple rran$fflirrer. - Ed.

I would like to appea l to y(l4Jr
readers lor technica l advice on con
vert ing a Hammarlund FM 50a com
mercial transceiver to 2 melers. I am
especially wondering abou t the 1st
loca l oscillator in the receiver section.

Steva Royer
114 Sunset Pt.

Greenville FL 62246

RIPPED OFF : Motorola VHF·FM
Transceiver, " Modar Triton" Series,
Model # D23ABA1B20A, modified;
Serial # LM049T. Serial Numbers &
Model Numbers are engravlld on the
back and inside; also name "W. L.
can." amateur calisign ·'WA4ZSJ."
and drive"s license oomber " KV
C·400-B87·553-475-6.'· Unit is dis
t ingu ished by faded white case with
word "SALVAG" scratched into top
of cese. Inside contains custom modi ·
ficetlons , Value $450. Contact
Wi lliam l. Call WA4ZSJ, Box 2740
Univel1ity Station, Murray KV 42071.

TAKEN: Swan Model 400 tran1lceiver.
sin 100801, gr-ey ease, from my car on
the morning 01 FebrUilf)' 10,1977, at
my office, City of Indust ry, Cali·

Need help in design ing and find ing
parts IICs. etc.I lor a solid state
crystak:alibrated signal generator 3·30
MHz and FM 88-108 MHz and crys·
tal ·controlled 19 kHz, 4.5 and 10.7
MHz.

Ford I. Secrist WA3CWZ
355 N. Wash. St.

Easton MD 2 1601

fornia. Neither the 406 tuning head
nor power supply were taken; hence.
the th ief or """011l111r buys t he trans
ceivers might be looking for such
items. Ira Bechto ld . 17137 East Gale
Ave.• City of Industry CA. Refer any
inlo to Sheriff's Dept., DetllCtive
Bureau. (2131 J30.3322, file no .
57H)2681 -1424-696.

HIJACKED : Clegg FM·3 2 meter
transceiver, sIn 750117. Passenger
window WIlS smashed on my locked
car while at a restaurant in lowell .
Mass., on January 15, 1977. This un it
has engraved on upper rear the mark·
ings A977. Emile T . Timko W30HX,
5 West 17th Streel, Hazleton PA
1B201 .
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RESISTORS
0- 50.000,000..-
'J:JO ""'" n K""'"
.. 10 ""'" 21K ""'"
"'680 0"'" J3 K ""'"
1K ""'" 39K oIlm
1.2K_ 4J K""'"

2:10<""'" U K""'"
J..:IK_ 821<_
.. , K _ l 00K _
6-80:. _ • '!oOO< _

1(10; ""'" 22OK-..
_~m

' 1I8W onl,

" .n w.,.,••
All " .,.. ... P ,C.~ "". ...
_ 04"

.00 0<",", '0< -" _

READOUTS

FN070 ." ·C.C.
FND800 .8"C.C. 1.69
TI 6 digit array C.C.

3/1.00
MAN 8 :3 " CA Yellow

.89
LT 767 .7" C.C. 4 d igit

stick 3.25

ONLY $14.95

BRIDGE
RECTIFIERS

1 Amp SOV .85
6 Amp SOV 1.10

10 Amp SOV 1.25
25 Amp SOV 1.39

- 3%" x 3%" x 1%"

- Tu nes easi ly

• Full instructi ons included

• Easy to install

UNSCRAMBLER KIT
for all Scanners

REGULATORS

7805 7818
7806 7824
7808 7905
78 12 7912
7B15 7915

Your Choice $ .85

$ 2_15

0- 1-117"
W-' "....-.

12_00

0-1"
W"-118"
H~_ l n-

MK5005

Memorex computer boards
with IC's, diodes. t ransistor,

etc. 5 Boards containing
100 - 200 IC's
ONLY $4.25

PROJECT CASES

4 digit counter/la tch
decoder; 7 segment
output only. 24 pin
dip with specs.

S 8.00 EACH

RCA 200V 11 5W
NPN Transistor

ONLY $.95

su .o
0-2-117

W" -JI" 
" -'- 118-
....~_ .. _ ..on•• _ ,..

...... \lloo< . _ ... ... ,;,,;,t,_

s....u

VARIABLE POWER SUPPLY KIT NO.1
"Cont inously variable from 5V to 20V
"E"cellent regu lation up to 300 mil.
"4400 Mid of filtering
"Drilled fiberglass PC Board
"One hour auembly
"Kit includes all components
"Case included

8ANIIAMERICARD

ONLY $ 3.95

P. O. 80)( 64183
Dallas, Tex.s 75206

WATERG ATE SPECIA L

PLASMA DISPLAY KIT

Radio Hut

Kit Includes: 12 digi t display .4" Charac
ter Power supply for d isplay
above Complete specs for
hookup.

Line cord Not Included .

Telephone Relay automatically starts and
stops tape recorder. No batteries required.
Kit complete with d rilled P.C. Board.
Parts and Caw ON LY $9.95

Money back lI'llarantee. NO COO'S. Texas
residents add 5% sales tax , Add 5% of order
fo r postage and handling. Orders under $1 5.00
add 75 cents. Foreign orders add 10% for
postage.

For your convenience, cell your BankAmerieard
or Master Charge orders in on our Toll Free Watts
Line : 1-800-527·2304. Te>t8S residents ca ll col
lect : 1 ·214-271~23.

master chafge... .............
•

,~

,~

.~

,~

,~

,~

,~

,~

,~

,~

."

PC BOARDS

• do"" PCI '0< ~ NDfI\Xl 0< 801

6 dovo' PClI "" ~ NDfI\Xl 0< 1101

.. dovo' PClI "" Ol101

6 ...... PClI "" DL101
.. _, PClI'o< 'Nl>503 '" 510

6 ...... PClI'o< ... l>503 '" 5'0
.. ....... 0'C8 '0< Dll"

6 <1;",. PCI ' o< DU"

.. di lli ' PCB 10< Ol721 0' n a
6 <lt9i. pca ' 0< OU21", na
.. ..... PClI '0< ~"DJ$Il 0< 10

NOTE: A" PC eo.do _ multillkud

for MId.... MlditioNol ...u .

60 Hz Crystal Time Base Kit

RADIO HUT GUARANTEE

If you are not satisfied with any 01
our products NO MATTER WHAT
THE REASON we offer you. full
money back guarant" if the prod·
uet or products are returned within
14 days dter you receive them.

- Kit
enables a MOS clock circuit to cp
erate from a DC power source. Ideal
for car , camper, van, boat. etc.

60Hz output with an accu racy of
.005% {typ .1 Low power consump
tion 2.5 rna (typ .). Small size will
tit most any enclosure . Single MOS
IC o$cillator/d ivider ch ip 5-- 15 volts
DC operation.

ONL Y $4.95
2 for $9 .00

LINE
ARS

TR ANSISTORS
DIODES

• ... J EIIU JfI"O
...nool 1 ..:10
2Nl211 6 /1 ..0
2 "'2)69 6 /1 .0 0
2 "'2 9 0 ~ .. /1 .00

' 2 "'29 0 1 15/1.00
2 "'19 06 6/1 .00
2 NUOO 6/1.00
2 No U 3 SCA 3/1 .00

l No00 4 I~ /I"O

INo00 1 10/1.00
lNoU . (1 ..... 14)20/1.00
3 ..... U VH ~ Pr • • mp ..10
DUCI Po_ 0.,1

811.00
"HoU58 numbered

and P.C. Lead

l.M3UK .95
l.M31O I' Pin ) .n
~MnO 114 PlnJl.oo
l.MUOO ..10
~M7I O 2S
~Mlll 2S
l.Ml2J .. 0
l.M1U 25
N ESS5 ..:IS
NESS6 .95
NES65 ",5
NESU "'S
NES61 1.10
14 U .. ,
ACA UU .n
n U l 2S
1 u n 25 ~ --1

ORDER BY PHONE. Charge your

order to BankAmericard or
Master Charge .

Use our Toll Free Watts
1-800-527-2304

TTL
"00 " 7-41J ""'" " 1-41-4 ",~ ." 7-415 .se
"'" " " '" ",,- ." ,.., es,... " ,~ .'"
"'" "

,.., ..
,~ ." r... ",."" " "'" ."7..10 ." 7-491 "7-4 11 .ss 7-492 "7-413 .. 7-493 "''''' " ,,,. sc
7-4 21 " 7-495 "7-423 " ,." ..,." " 7-4100 se,,,.

" 74121 "7-417 ." 7-4113 50,.'" " 7-4115 U,." .., 7-41 -41 ",m " 7-41"5 .,
,m ,. 7-41 1U ",.,,,

" 7-4153 ..,U, eo 7-41S- ",u, eo 7-4181 ",- e e 7-4163 '''',- .ee 7-41M '.0;,U, .. 7-4114 S •,- .. 1-41 75 ,'",.., .M 7-4180 .M
1-451 " 74181 ,,,
,." " 1-4111 ,"'",.~ ." 1-411'2 ,,.,... " 7-4103 ..
7-472 " 1-4 1115 .,

ON LY $9.00
VARIABLE POWER SUPPL Y KIT NO.2

Same as above but with 1 am p output, also with CMe.
ONLY $ 12.00

BATTERY CLIPS
Standard 9 V battery clip with
4 ·1 /2" t inned leads. 25/$1.00

CLOCK KIT
Kit includes . LT70 1 cloc k module

• Power Supply
• Punched case
• 12 o r 24 hour operat ion

Compl ete except for line cord
LT701E 12 hour clock
LT701G 24 hour clock

ONLY $ 14.95

HARDWAR E

New, includes 2·56, 440, 6-32 and 8 ·32
screws and nuts, A very usable selectio n.

~ pound $1 .50
1 pound $2.60

L S CM OS SALE
74lS00 zs
74LS02 .zs CD4000 . t • CD4040 1.00
" LSO< " CD4001 . ' 6 C04041 .69
74lS08 .as C04002 .16 CD4042 .59
74lSIO .zs CD4007 .16 CD4043 .60
74LSIl .J>

CD4009 .45 CD4044 .59
74 LS20 "74 LS21 '3

CD4010 .4 5 CD4047 .59

74 LS22 "
CD4011 .16 CD4049 .35

74LS27 30 CD4012 .1. CD4050 .35
74 LSJ O ar CD4013 .29 CD405t .90
74LS32 .33 CD401 4 .75 C04053 .90
74LS37 '" CD4015 .75 CD4056 1.00
74LS38 " CD4016 .29 CD4058 .90
74LS74 ee CD4017 .so CD4060 1.00
74LS90 .89 CD4018 .so CD4066 .69
74LS IJ2 .90 CD40 19 .39 CD4069 .30
74LS IJ8 89 CD4021 .90 C04071 .16
74LS I39 89 CD4022 .90 CD4076 .99
74lS155 .9<1 CD4024 .70
74LS1 5 7 0.00 CD4025 .19
74LS162 1.39 CD4027 .39 CD4 116 .39
74 LS 163 1.39 C04028 .75 C045Q7 .40
14LSI15 r .cs C04029 .99 CD4512 .50
14LS I93 0.,. CD4030 .1. CD4516 .85
74LS258 0.,. CD4034 2.30 CD4518 .85
74 LS367 .70 CD4035 .99 CD4520 .85
74 LS368 .70

Rll 17 '
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"'1.1.11
II.IClm.I.CI

P.O. BOX 19442E
DALLAS, rx.752 19
(214 ) 823·3240

• POLICIES ' No COD'S.
• s.nd _k 0< Money Or_
• Add 5" lor Shipp;"lI

Te- . R acid 5% Sa.. T..
F Orden add 10'l.

12O'l' f .... Airmail!

• a.- un<!. $ 10. odd 6Oc: l'>M1<!.....
• ~li pn.".. ....den ..... Me & BAC
• <:. ' al"' I I11_ 0'-.

DON'T FORGET ! 10'll0 <I 'toeOu "t
0" ......c".""i... at_O 0 ' I SO.OO
."" 0_.

WE BACK YOU UP!
Sulle. ... 111 " ~,, . ny ki t w. " _
><>1<1 1o . 2~ 01 O,lgi".1 " " , e n p<1«
10 c"".' n.nllllt\9- (Wa" .". l' "Ok:I ' 0'
."'...0 ..... _ " ... Ing te<:nnIQun.1

MINI GRANDFATHER
CLOCK KIT

$39.95
(order MG-Ol l

Case NOT included
$49.95

(order MG·Ol /A)
Completel y assembled I

(Case NOT included)

w. oU", .. t>-u' il ,,1 solid ha.d ....ood
c..H in ..illM, at> or w alnut w il t> f'On l
ruby Iol . ... O ftlllned _ cu i __ il, e 
.oily ' 0' tIM min i ,undfatl>e' dod< kIt .

Unl ini<hed c.... - $ 14.95
Finiot-;! Caw _ $ 18.50

PI,,_ l.PI'Cily typ& 0 1 wood des.recl .
c...is"'i~u~led .

This Quality t ime pi ece
will catch th e eye o f every·
body who walks into yo ur
house ! It will be th e most
unique item on your
mant le o r bookshel f .

$39.95

• ComuM'ely Eleclfo"ic
• 10C/1l, Sol id S,.,,,
• All CMOS 'C Co..." uetion
• 2 Qwoli' y PI"... PC 808....

6 .5. 4 .5"
• N_ . rltVioed "aoy '0 l ollow i 1IVCl io...
• u rl/& %" LEO r"adout i' " AM/ PM

& colon indica 'o,"
• Si mu l8' ed LEO o",i ,,~i n~ pend"l" m ",i th

ovnc,on iz... tick-'ock sound .
• C"ime. the hour lie : 3 t ;meo lor 3

o 'c loc k
• Adj" II.ble . olume tone 8"d "'"8i"

on the chime.
• LOW COST
• Complete ....i'h all parll i"c1"d;ng "en.·

fo rme, & Spe8ker

AUTOMATIC
TIM E.oUT C IR CU n

For .......;t " 'M US.()1 0'
...y Oil... appIoeIlion . P,o
..... 8 11 MCOnd entry delay
8t>d l"en .......~iZft you. a l8, m
I .... _rox . 10 mi n"t"" ; re·
erml ,uel l . Will 1O",ce up 10
20llrna 10 d.i .... 8 re'8Y. All
oornPOMnl1 & PC board.

$3.95

UlTBASOIIC SlIOI8-BlCIIVlB lIT
A specta! buy on a high q ua lity ultrasonic tran $oducer
allows us to offer this kit at a super price. Gives you the
basics to tw ild INT RUS ION A LAR MS, MOTION DET EC·
TO RS, REMOTE CONT RO LS, ECHO RANG ING , etc .
All components wi th dr illed & pla ted PC Board . Will cover
up to 400 SQ. ft. ReQuiles 12·15 VDC til 80 ma (no t sup
p lied). Order model US·01.

T"ou_ 0 1 ,_ 8re bei...
" sed in~ 01 _liQ'io .
G,.... 8 LOU D t_ Io<>e
sc,...... 0 1 10 _111 (1XoIoed)
power . Req"i_ 6 ·1SVOC.
IIOOrn8 & 4 0 ' 8 o hm ","keto
t..,k. no , oup!>liedl S2.50
inch" ... all corn......."" &

PC Bo8'd

$19.95

THE PS·12!A IS THE BEST POWER SUPPLY KIT ON TH E MA RKET FOR "49 .95. PERIOD!

•
•
•

$49.95
P,ice d .... "01 include caM , me'e<l. 0 ' jack>.
• Add S3.10 10. UPS ...;l>Pi... .

•

•

LOOK WHA T YOU GET;
11 pound h..vy d Uly ".nolorrn.,

• T...o 6 " 60 .... 11 hU lIinko
• A ll ,,,,,illo<l. caP'. e lC.

Lar!/O' compul., g'ade lille r cap
IC ' evuI4010 r. 00"'" tr8noiSlatS and 1SA bridge ' 1IC IiI~, .

• a ueli ly Pl81ed 8nd drill"" PC boa'd

•

CHECK TH ESE SPECS:
• 310 1 6 voi"8nd 1 S '030 .0IU(2'8n~..1
• Adiullabl. lo ld bac k Curr. nt limi 1ing trom 4 to 15 amps,

10 ,mp. continuo us, 15 8mPl ...i'h 18n coolin~.

R,gu l"ion !Mller t h8n 150mv f' o m 0 to lull load
R ipple leu 1" 8n 200mv iil l O ""'"

• S"on ci'cuit 1'<0tl<:lio<>

4%"

5"

WHAT DID YOU DO WITH YOUR $9.95 LED CLOCK?

Put it in • quality custom mel.1 sh«low front
~.

• Blac k ba ked enamel w rinkle finish
• Pre ·punched Iront slo t
• Ruby fil te,
• L brac ke ts & hardware fo r mount ing YOtlr clock

$4.75

FI RED UP!
Ou, CO l K'I ...ill give your .,. , t..1 • • tr,
..,..k 11 -. 10 bu,n luel "'..... elficier>ll y.
A W't'ciIII bu y 'IIOW1 uS to ..II , ,, . complete
k" 8" low. ''''''' Price. 59.95
1""ludas SPllCial t oro id 1r8ndor...... , « il"'"
l!I pl8tl'd PC board. .11 eornQOIl...." . and com·
ple" i...t n.>C'l io.... !H..llin k "'" _ NOT
provided .l

$9.95

SMI LlN ' JACK YOU NEVER HAD IT SO GOODl
Separate 24 hour reat time clock and up to 24 hours
elapsed t ime displayed independently on the same set of
silt .4 " LED readouts. Clock has ptesettable alarm with
10 minute snooze. Timer has res et . hold and count func
t ions. Full noise and overvotteee protection. Because of
the many options and mo unting vari ations the kit is sold
tess the case and switc hes .

Four independently adjustable osc illators are seq uent ially
m ixed and disabl ed by a counter circui t pulsing at a rate that you
set. The sound co mbinations ar e end less and the effect is
amazing, Sounds straight from the Tw ilight Zone . Complete
electronics wi th plated PC board . Req uires 6 to 15 volts OC
~ 8OOma. 10 w atts (pu lsed) @ B ohms and 12 vo lts . Order :
DA.()l $8.50 MK·03 $26.95

9 to 14VDC
Will fit inside

stand ard . in;rah
ins trument caM.

B8
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SILVER
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Through a luckv pu,cll.,e ""10 h""e 00 '
tair>ed a small qua nt il y 01 115 VAC tra".·
formers thaI pu t ou l 15 Volt> al25 "",ps,
i"",,,ted OU lpul We w pply li"e cord . 20
amp l'an"OI'me. . .....lIch. diode and
instruclion 10' uf'lder $20,00 Vou add
you' own <:aWl. and .-er be stuck * 'Ih
• dud batterv .1" au..l ity ;S Iim lled .
"" 01''''''' ..... tv'
Sh. WI 16lbl
3 IOf $55 00.

C.B. LITE

HEAVY DUTY
BATTERY CHARGER KIT

For Automotive Batteries

\

DRINK MIXER
KIT

B&F ENTERPRISES
119 FOSTER STREET

PEABODY. MA.
01960

16 171 531-5774 /532·2323

A rNI oId ·lasllioned type like the kind
at lhe local drug stOl'e back i" the 19 5O·s.
e.cept Ihat th......" brand n..... part.
Throult' a lucky pu'ch.......... h""" ob
tainad ""m" rteW p.." o f a d.ink mi x.. ,
II i. co mplele but l or Ihe l OP cove" but
yOU can make you' own 0' o pe,ate with ·
ou l it , Evidentlv t he m'''u h'';ture, ""ld
this line out 10 another .00 Ihe Iopt; IJOI
losr. Now vou can buIld up. $20.00 mi x ·
er lor urder $5,00. K;.» 10'lfe ·em. Of....
one lod~' Kit ondu<les motOl' . mi .lIf .
tcrewS. star>d. line cord. sw itch . and 16 oz
m' .1If cup- . . . . . . ,Sh. Wt , 5 Lbs.
7M3700SJ . . _ .$4.86

A LSO: Spare MIX"" Cup lor aboofe•
Sh . WI. 80"-. . 7M37tlOS4 SO 80 ..

PHONE ORDERS WELCOME !
Ba"k Americard. Mas ler Ctlarge and

Amet'ica" Exp'ess Acc"'Pted ,
Phone: (6 11)531 ·5774 1532·2323
5 10 ,00 Minimu m 0" CII"ge O,defl

SOLAR
CELLS

20,000 OHMI
VO LT · MILLIAMMETER

po~,•• ,~,t..l: ! ~, " \'
' ... .. ' 1' ;'· , ,,

""

. , , 'y. I .. , .
• •. I

• •"".

MULTIMETER,

Silicone cell witi'> .. output 01 0.5 vollO.
30".. , These should be lIOOd l or _
who willh to experlmenl w,ttl ...... ""'"' ,
9V but don't w..,1 to invest ttle ir hIe
_irog. Try 'em and lind 0 ..1 whal it'.
all abou t. At thew P"CI/S VOU cao't lose!
Sh, WI.20l. 7M170025 .'1,00
7 fo ' 5 5 ,00 7M170025 ss.oco

Prect$ion englnee<ed ""ahlV multimeter
designed fOl' accor.cy in !he field or on
the tecl"'ici..•• bench , Easv ·to·,ead
he""V b",,:;k "umber. ca'eluliV ';tale<! lor
quick e. ac l . eadi"g P'ecision 250uA
O·A, .onval mO\lemen l. cr y,ta l clear hilt'
impac l plastic Iron l ta ke. rough treal
ment and gives l ull sca le "ew Popula,
.....i"9i"9"I~'" " ylon ra" ge ...lectOl' .....,Ich
,11o..... INISV se leclion o f '''''9''''''' Oland.
up 10 continuous use. Oim"".ions, of V, "
hilt'. 3" w ide. 1"'" dMtI. Other OUI
st andi", leatu ' es ir>etude B I'>earV du lV
bakelite case. Complete with tesl leads.
battery. case and i"'truetoon ..........
Specilieoli....: Sh. Wt. 1 lb
DCVOLTS O-5-25200·500-1OOOV

120.000 ohms pe< voltl
AC VO LTS 0 ·5-25 100-500-1000 V

10 .000 ohm. pe< volll
CU RR ENT 0 -SOuA . 0 ·5 ·SO·5OOmA
O HMS 06K ·600K ·6Meg
DECIBELS -20 db to + 62 db. 5 ra"9es
7VL70026 Special!•• $22.95

5600""

SA .OO ea
$700N
SB.OO~

3 $ 10.000
2
2
2

SPECIAL

.·~ ·~ I

6G60139

CONF ERENCE
CALLER KIT

• Ferro ·Reso"a"l type ,

6

POSTAGE : Ple_ iId<l su lllcienl l und.
lor postage and inwranc" Shipping
w"i'1> l for me,chaOOise i. lisled at Ihe
e"d 01 each product desc ript ion, A ll
sll,ppi" g i, fro m Peabod y, M" . 01960

M... . Res ide"ts Add 5% Sa les Tax.

Fo r " AS IS" itetll" All ..,,,,, li n... .
no ".t umt pl_.

We h""" made an excellenl pu.chase 01 an
exc.... 1".e"lorv 01 a loca l ma"ufact u,e, ·.
"",ak"r svstem•. Alt hOlt gh we are r,," al·
lowed 1o mlffllio" the m fr . name. the
spec'. should make it felf ·IfIIidef"lI. The
-.oler " a 12" f' "" a. (acoo" ic w.,
pension) unll. with 2" ice cod and a
No.2 .....,.1. The modr ;Sa 5" seal·
ed back SPIfiIl<er and • 3~" f'-e dome
tweeter 101' besl !r«l.-.ev d '""",,,on ,
0_", between -.01"" and mid ;ar>ge
is bv .., R ·L·C network . wtllie hi" 1<10'
quencv " by ... R-e ne!WOfk Bafaroo::e
control••e included lor bolh mid-far>ge
and tweeler PI"". for a wi lllbel er.clo·
su'e are p,ovided, The level eom,ol. pro·
.ide " eque" cy re'llOnr.e 10 wi l ,oom a
cou.il ic•. wilh . ea l.im t ha t will delight
""en the mosl crilica l liste",,- R""IXln.., :
25 to 20K+ Hl . Power: 65 ",-"ltS RMS,
lmpeo:j.-.::e : 8 ohm. ,
ShWI 12Lbl.. LSCS 555,00e.-:h
2101' $95.00 . LSCS . Si U tl;l lfYi,
Special 73 R_ Pra .. _ .$ 77.001 •

T RANSFORMERS

Il\ ~ .

SEND FOR OUR FREE CATALOG!
0.. rllCel¥f! OU' aUiog in

.. order and insu,. you....1
o f a piKe on 0tI< m..l,f"Og 1"1

""'- -' -~
U"ique kl l of P¥ts .11ows you 10 con·

nec1 up 10 5 Ii..... th.OUl1' SWilchi"ll and
a speci.. , ra" .former . U"it WIll ,,110...- vo "
10 e"gage lIS many a. 5 pe-rSOl'l' . 00
Il0 ma iler wh"'e IheV are ... in the t.1Ime
cO"ve'Slll io" iu.t bv d ialin9 a "umber and
flipp ing a . witch, It 's thaI 'imple. Illat
Quick . The "ConfereflCll c.lI"," can be
;lllilChed to "v multIple hne le+"'Phone.
Th"'e ;s 00 ardditlO.... , outside power 'e ·
qu i'ed and no inl",fllfeACe with """,,ill
phone W<Yic:e , c.se not supplied .

Kit IncIu<:Ies a spec" tr.",I0""",.
SWItches. Cllble. ""'od state Pilrt. and
you supplv the case Complele wilh
....lfuctlOftS and daa.
Sh WI 8 Lb!;. 7C700U 18 .88

LOUDSPEAKER
COMPONENT

DC to 33MC , $375.00
DC 10 33MC. $.4 95.00
DC 10 11MC, 5275.00
DC 10 33MC, $595.00
DC 10 15MC , 5250,00
Compact 5COP". DC 10
lOMC , $ 195.00
H,-speed scope DC 10
:lOMC 5195.00

All scopeo l1h ,pped via lruck . f".ght col ·
Iect 10 yOU To .eceiYe, complete lift of
t~_'_I. wnd 101' 00' I.eeale!og.

TEK P LUG· INS
Type C/A DCt024MCOuillT, $ 150.00
Type 53/54C DC 10 24MC OuT, 51 35.00
TypeH DC 10 15MC . . $50.00
Type 80 Vefllf;aI Plug' I" fOf COUpl,"II

580 _ i.... . 520 .00
Tv pe 60 (2A601 OCto lMC . $30 .00
Type 53/54B Wide BaOO Hi·Ga'" . $35,00
Type 53/54K Fa.t Ai..,Plog ,i" .$40.00
Type 53C DC to 24MC ncr•. . 5 125,00
Type L F..I Aise . 565,00

All oquipmenl """"10 subj«l 10 ",;g,- ".110

TEK Md . 517A

We a'e con",,,Uy mak i" g huge pu'ch ......
o f used 1...1 eqUlpm""t,;md _ don'l buy
u,,'.... we b<.Iy "ghl . wh ich mq". you
the cu.tomer ' ec ie\le Ihe lowesl possible
proces H... ·J . list of TEK osc illoscopes
presenltv '" Jloc k . All are u Jed. but we
check tne t , ace etc . 10 be ....10 1","1 they
.10 in lIOOd WQfki"ll OI'der

All plu9"ins ""Id _~e1y
,. ••• i."hales ocopes with 00" IrKe cap.
abIihlv . Those wlthOUI .. ... do tI<>I 'e ·
qu i'e plug·.",.
TEKMd !)41A '
TE K Md !)45A '
TEKMd , 535'
TEK Md 555 '
TEK Md 53tA •
TE K Md 3150

TEK SCOPES

A gr..., piKe 10 S1¥1 fOl' bu ,ld l" g a
micr'oprocessoo- These U"'~ ""'""' p¥1
of a comle. compulet' oysIem TI>e I",m·
I.... CQf1t1'''' , k,..,.-d: CR T; d 'ive ci. ,
cu its: ASCII output ; and , comple'1e
128 P-oe teeh" ic:iIl ......... "'-Ith aperat·
1"9 and r_It i....t'uctions. whld'l m.....
it e_v 10 mod lly the lermi.... IOf vou'
applica llon. ICllaracler gene<.to, wa.
pan 01 a ...pa'ale co""ol sec l,o" which
i. 001 supplied. The tet'mi"al call be
osed whlffl modl f 'ed u. i"g clla'acte' gen'
e.aIO' l SI chip•. su ch a, 11110 2513. 2516
01' 0111", SUch IC·.I .

The key board i. a 50 key alpha ·numer
ic laOO Ollle~ ) block keyl>o¥d . with
ASC11outPUI , Oi'lllav <:ap« lly ,, 768
{12 I,roes of 641. 384. 256. 128 and ""
on. ~1"9 on ch¥act'" "'10 desl'ed
Tne ch.Kler ."10 ........ be i1d","ed I,om
iOPPfO. .....lelV Ivpewrite< ..,. up 10 x."

Tile v_rng screen 01 lhe CRT ulihz...
a hig> con tr . t. low p"..istence. """"aid
gr..... phooophor . EiICh ch¥acler II com·
p<Hed from. 5 • 7 dOl pall"'''. 'egi'ler·
i" g dlNl"v .... lIha<plv agai"st B dark
back!7ouOO Conlrol. p"",ided 'f'H;-lude,
onloll ; bright"....; locus ; aOO cllarac ler
height ,

G'eal as a microp'ocessor i" pu l 80 ou l ·
put d ....ice . ThB di'lli av stallon. are used.
'emoved I. om airline '""",,,Blion sys·
I hotel 'eservalion .v"...... stock
exch elc _ Sh Wt 35 lin.
6N B6OJ36 . $I g ,g
Sp..cial i3 rPO d"r priCf". . '39.5 0
:! for 7.';.00 17.';JIQI2

i

174



GET YOUR

NEW
RADIO AMATEUR

CALLBOOKS

Respected worldwide as
the only complete author ity
for radio amateur
QSL and QTH information.

• International Radio Amateur Prefl xas!
• Radio Amateur Prefixas by Countries!
• A,A.A.L. Phonetic Alphabel!
• Great Circle Bearlnga and Chartsl
• International "a" and "r Signals!
• World Standard Time Charts!
• International Postal Intormation!
• World Prelix Map!
• F.C,C. Examination Points!
• Where to Buy!
• Telegraphera' Abbreviationsl
• ox Operating Code!
• A.A.A.L. Countries list!
• At Your Service _ Amateur Radio Dealers'
• OSL Mal'l8gers Around the World!
• World Wide OSL Bureaus'
• Census of Radio Amateurs oltne WOrld l
• Teleg raph Codes!
• AMSAT - Oscar Users Directory!
• Slow scan Television Olre<;toryl
• Re<;iprOCllI LIcenses!
• Hawaii Included'
• Many Other Featuresl

'!"- .
"\~ / f!

t.

%1;
" 1,,,/

~LU. SHIPPING

$13.95

The U.S. Callbaok has over
300,000 W & K listings. it lists
calls, license c lasses, names
and addresses plus the many
valuable back-up charts and
references you come to expect
from the Callbaok.

PLUS SHIPPING

$14.95

Specialize in OX? Then you're
looking for the Foreign Callbook
with over 250,000 ca lls. names and
addresses of radio amateurs out
side the USA plus many valuable,
additional features o f Interest to
the OX'r.

,\. .
1 \..~~ ;' I

.' i i, ,
i i ..~

ILl i, ,
'i

~ , , '. .
~l - ' i

,- -.'." '

. ,p._ " .~ -------------------------------------------------------------------------- .

See your favorite electronics
dealer or write direct for free
catalog to the publ isher.

ORDER FORM
1,.,.. P,i« E><" S"ippinll To .., P';..

U.S . CALLBOOK $t4.95 $1.25 $ 16.20

FOREIGN CALLBOOK $t3.95 $1.25 $ 15.20

lIl inoi5 residents only odd 5% sales tex _

M"t<r n "l< No. 'n l .rban k :: _

Addr.... _

Nom< ToIOI _

Cily _

TOIO'
SI.I" l ip Enclo..d _

RAD IO AMATEUR II6 kca 00 IN'

~ I Dept. B 925 Sl)erwood Drive
..". lIke Bluft. m.60044

8 .nk hpir.lion 0 ••" _

Rl
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. CUSHCR AH
A 147..E I,. , 146-148 MHZ . . . . $ 1\UH5
A 147· 11 11EL, 1 46-1 48 MHZ . . :2l1.915
A 14 7-20T ZOE L, 144-14 7 MHZ 54.96
A 147·22 22E I,. . 146 -148 M H Z .. 8 4 ."
"220-" l 1EL 220-226 MHZ •. 27.516
A449-', 11EL 4451 MHZ . . . . • • 27.1I6
A FM--40 F OUR J POLE , ....
1"l1 ...••.••••.•••••••••.• a ll.llS
A R -e R INGO !lO.5<I MH Z ••••• 32.85
AR -220R I"'IG0220-225MHZ . 2 1.9 1i
AR ... !lO I'II"'OO.u.o~ f,IIHZ . 2 1.lHi
ARX·2 FIINGO R ANG E R 1 3 5-1 70
M H Z •••••••••••••.•••••.. 32.516
A RX·220 RINGO R....,.OE R 220-'2211
MH Z •••••••••.•• ..•••••.. 32.115
AFl;,o: ... !lO I'l INGO R ANG ER 4 3 5 "'50
M HZ .•...••.•.......•.•.• 32.96
ARX -2K KIT . CONV E RTS RINGO
T O FUNGO RANGe R 135-170
M HZ .••..••.••••..••••.•. 13.9 5
OX·I20 20El Ox AR RA Y 144
M H Z ••••••••••••••••• . ••• 4 2 .1I5
OX· 16N , ., B A LUN 0 )( ·12 0 •• 12.11 6
OX-VP 8 V E RT PO L BRAC K ET
OX-120 ••••• .• .. . . .. .. .. . . . 9.9~
A 14·5K 5 T A C K I ,..a K IT F OR TWO
11.141..4 •••••••••••• .• ..••• Hi.9~

A 14·VPK V E A T POLE FDA TWO
14 1·4 ••••••••••••.. ...•••• 23.911
A21 ·SK STACKI NG K IT FDA TwO
11. 220-11 ••••.•.•.••..••... 11l.ll5
A nG-VPK V EA T PO L E KIT F O A
TwO 220·11 23.115
""41·5K ST"'CIl;ING Il; IT FOA TwO
147·11 1Il.11l
"" 47-VPK V E A T POL E KIT F O A
TWO 147·1 1 ••... .. ........ 29.91l
A UHK ST"'CIl; KIT F O R TWO
......9-11 ••••....... ....... 15.115
A 44$-VPK V EA T POLE KIT F O A
TWO 11."9 ·11 •...... ....... 23.115
A14.10T 10ELOSCAA 14 1l
,...... Z ••••••••••• .• .. .. .. .. 34.91l
A144 ·20T 20E L OSCA A 145
,...H Z .. .• . • • • • • • • • • • • • • • • • &4 .9 1l
A432· 20T 20E L OSC A A 430-436
,...HZ ••• •••• ••••• • • •• •• • •• 49 .911
A14T..,... B T W IS T '-"O UNT BO O,...
A Nti B A ACK ET .• . • •••••••• 1 5.9 5
11. 50· 11 5 E L B E AM 8 METE A •• 4 9 .9 5
A TB->U 4 EL T AI·B A N O 10 . 15 .
20 •••••••••••••••••••••• 239.95
A FB ·l BALUN ATB ->U FEAA ITE
1 ·1 • ••••••••••••• .•.•••••• 14.9 5
C A ·l AINGO CB A "lTEN"l A .• 29..5
""S-2 3 BANtI HI. L OW. U H F SC ...N ·
N E A ""O"lITO A A "lTEN "lA ••• 24.50
L A C ·2 LIG HTNING A AA ESTOI'I
SO·239 EA CH E "l O ••••••••••• 4 .1lO

.HVoGAIN
,.AV OlWB V ERTIC AL 10·T"'~U·

" 0 .•••••••••••••••••••••• 11.00
18 A VTIW8 V E ATICAL 10 _TH RU '
10 91.00
'.RMQ ROOF M OUNT KIT 14AVO.
llAVT 2".1115
l lH T H Y ·TOW E R VERT ICA L 10
T HR U 80 2 1511.915
TH3JA 3EL 10115120 BEAM 7f>O W
PEP ••••••••••••• • . • .••• • ' ••.50

T H3M K 3 3 EL 10115nO BEAM :l K W
PEP •.• . •. •. . . . . .•. . .. . .. 199. 110
T H6 D X X 8EL 10 115n O 8EAM. 2KW
PEP . . . • • . . .. . . . . . . •• . . • • 239.95
203BA 3EL 20 METER • . • • • • 149 .911
402811. 2E L 4 0 METEA •..••• 199.15
1~BA 3 E L 15 M E T E R .. . . • • • 79 .11 5
64B 4 EL 8 ,...ETER B E AM •... 4 11.00
244 H Y OUAD .:lEL QUAD 1011S1
20 ••••••• .•...•.•••••.•• :119.115
DBl 0/1 IlA 2E L 10 /1 11 BEAM . 149.95
2BOQ T RAP DOU8 L E T A NTEN"'A
40 /80 ••• ••••••.•••••••.••• 4 9 ..5
5DBO TA...P OOU8LET A"' TE N N '"
10 T HI'I U 80 •••...•.••••••• 79.115
:no M O B ILE 2 M TR 6 DB GAl'"
I' IB E I'IGL"'SS 3/8 X 24 ST UO • 39.91l
2 71 BASE ST A TlO"l M OU "'T l "'G
8AACIl;ET 270 • • •••••••••••. 4 .9 1l
8 "' ·88 F E R R ITE BALU'" la-THA U
80 11l.ll 5
LA · 1 L I GHT"'IN G ARAESTOR .
H EAV Y D UTY PL-:l59 CONNEC ·
T OR S 34 .9 11
C l c E "' T E R I N SU L A T O A FDA
D O U8LET •.. . . . .. .. . . . . . ... 5.95
El END I NS U L A T O R FOR cc ve
LET PA IR •. . . .• . . • .. .• . •••• 3 .91l
269 2 MTA R U8 8 E R D UCK IE AN .
T E NNA 1lI16 X 32 8ASE ••.... 7.00
274 2 MTA R U 8 8 E R OUCKIE AN ·
T EHNA . "'C BASE .••.•.•.... 9.00
2n 2 ""TA RUBB E A DUCK IE AN -
T E N "'A PL·:l59 BASE 7.00

l lII06LEY
C L-33 CLASSIC 3 EL 10 115 120
BEA M ....••••••.•••••••. 224 .00
T"''''3 JR 3 E L 10115120
B E AM ••. .....•. .. .. .•••• 14S.oo
T A-33 EL 10 1111120 2KW PEP
B EA M .•.••••••• .•••••••• 19 8 .00
TAAOKR CONV E RSION KIT . ADD
40MTRTOTA_33 ••••••••• 81.1lO
0 1·2 VEAT IC A L GR O UND PLANE 2
MTR 1 KW • ..... ... .. .... • • 30.00
SW L·7 S HO A TWA V E TAAP
DiPOLE • • •••. .• .••. . .... .. 41 .:111

I M I NI -PROOUCTS
HO-l HY8RID OUAD IEAM ANTEN ·
N il. BA NOS 8. 10 . Hi &. 20 MTRS .
ELEMENT LE"'OTH 11 FT.. BOO,...
4~ F T . T U A N I NG RAD IUS 8 "2"
l20QW PE P. FIB RATIO 12 T O 17
DB. I D EAL BEAM FOA SM A L L
AAEA. WT . 15 LBS .... . . • • • 119.1lO
C..4 V E ATlCA L A NTENNA 8 , 10, 111.
20 M T R . l 200W PEP 5:1.50

I U I'ISIN
M M · L M ·lllO :lM T A. 1118 L O ADED
144-174 MHZ MAG.... ET I C IotOU.... T
... .... TE ........ A W llll A G -58 1U
COA l( •• .•.•...•• .• . .••... 3 1.50
GC· L M ·1l10 Z MTR 5/8 L O A DE D
144 ·174 MHZ G UTTE R CLAM P
MOU.... T A .... TEN .... A W ITH
RG·U /U •••••••• .•• .••••.. 3 1 .50
AMB- lIlOK 2 M T R 15/8 LOADED
144 ·147 MHZ TR U .... K G UTT E R
MOU....T A .... T EN .... A WITH
RG ·I58/ U . . •• •• • • • ••• • ••••• 33.00

I OENTRON
SK YC LAW ve RTICA L . 40/801
150 ••••• •• •• •• •••• •• • • ••• 79.15 0

S Il; Y ,...ASTE R V E RT ICA L. 10 THAU
40 • • ••• •• • ••• ••• • •• ••••• • 84 .50
8 C1-4VA RE SONATOR 80 M FOR
S K Y M AST E A 29.50
EX-l V E RTIC A L FU LL 4 0 MTR 1/4
WA VE 33 FT. I D EAL VE R TICA L
F OR PH A SiN G •. ..•.•••.•.. 1l9 .f>O

I N EWT ROfoI ICS
. BT V V ERTICAL 10~
IoITRS 9 9.9 5
RIoI·15 R ESO"lATOR ADD 11l
IoIT RS •••••••••.•.....•.•• 15.f>O
RM·7IlSSUPE A R ESO .......TOR
1 KW •••••••••....••.••... 30.00
CG·l" 2 IoITR COL1NE... A 11.2 DI
GAl .... 3/8 " l( 24 '" 8ASE •••••• 25.1lO
CGT' l " 2 1oI1 R CO L1 ....EAA $.2 0 1
GAIN T A U N K L IP 1oI0U"lT •• . 4 1.30
ocx OISCON E A NTEN"l... 40·700
",. H Z •••••••••••..•.•••..• 13 .00
G6-1" A R E PE ATE R A"Rove D 6
D B G AIN COLIN EAA 2 M TA •• 81.150

I SW...N
TB2A 2 E I.. B Ell.,... 1011 5120 •• 129.915
TB3H A 3 E I.. B Ell. ,... 101111/20 • 189 .915
TB4HA 3 EL BEAM 10/1151'20 • 249.915
742 TRI -B AND 201. 0n5 M E TER
MO B IL E , E L ECTRON ICA L LY
'r u we o A UTO",. AT IC B ANO ·
SWITC... I N G 500W P EP •.•••• 79.95
SWA -1A POWERISWR METER O·lIl;W
3 .15--1150 M H Z SO·239 IN LlttE •• 25.95
$ WA-3 ,...EASURE sw A 1 :1 TO 3 :
SWA "'T 500 OHMS 1.7 TO 150 101HZ .
SO-239 IN LIN E . • • • • . • • • • • • • 12.15
FS · l IoIEASUAES AAOIATEO
powe R , TELESCOPIC ANTENNA
1.15--200 !,1H Z 10.115
W!,I · 2000 INLl ttE WATT!,IETER I
SWA TH R E E SCALES TO 2000w
POWEAISW R 3 .5·30 M HZ •••• 59.95
WIoI·3000 A TRUE P EP SS B I .... L INE
PEA K A'-"S W A T T""ETE A/SWR T O 2
KW IN R",.S O R PE A K BY
SW ITCHING •• . . ... . . •• • • • • 79.95
WM-tl200 INL INE V H F 110 -1110 ,...H Z
WATTMETERISWR TWO SCA L ES
T O 200 W", TTS .•• .......... 59.95

I COR ROTORS
HAM II AOTOR WITH
CO TAOL • • ••.• .••.• ...• 13 9 .f>O
CO AOTOR W IT H
CO TAOL 11 9 .50
A R·2 2 AOTO A WITH
CONT RO L ••••••••••••••.. • 9 .f>O
8 CONDUCTO R ROTO A CAB LE PER
F OOT 17

I COL UMIlA Wl RE
150 F T AOLL RG--Il8lU L O W LOSS
F O A Iot SUPE RF L EX CO"'X WITH
P L-2l1e EACH E.... O ••••••••••• 7.150
100 FT AOLL RG-581U S A!,IE AS
ABOVE .•••••.•••••••••••• 13.00
!IO FT A O L L RG -.ll1U LOW LOSS
FOAt", SUPE R F LEl( COAX W ITH
PL·209 EA CH END •••••..... 1• .00
100 FT ~OLL A G -8/ U SA,...E AS
A BO VE ••. _ • . .•••• ........ 2•.00
100 FT A "lTENttA WI RE NO. 17
8 A " E COPPE A W E L D STRAN OED
1 1215 • • ••• • • • • . ••• • •••• .• .. . 3.90

176

S1ep
E1ect::ro:n..ics

Co-
P.O . BOX 100, HWY. 441 , DEPT.73E ,OTTO, NORTH CARD U NA 28763

WE PA Y SH IPPI NG via UPS or best
wayan all adver tised items to 50
sta tes and APO/FPO on mai lable
items. Export orders shippi ng ext ra.
We accept Master O1arge, NC resi
den ts add 4% sales tax . Phone Bill
Step (704) 524-7519.



0 3

OP AM'S
Ji ll 00

XII lO·~
~ ..
1llf TO !
... , 01'
.... ... ·01'
... , ' 0 ·$
,., ' 0 ~

DISCAETE
LED',

........eo~EO

~

...." .0\
,.. ,UWUOInoo

MOLE X

' 11oI S

uso

PC HUM
POTS

Z!jo; "" 00• III & 11 <XI

$4.95
6/'28.

e:

T ~L~PHO"E FO"..... T
UVIO ",D

I ·Ch ",.
, Ef·21360

CO......ON CATHODE
COLO"' '' ' OEC 'T P~ E"

' ''O:l!ll ~EO 4" ~"DP I •
'''0 so:l "'EO e- RHO' "J!i
OL i'!O "'EO e- LHOP U.
..... e60 GRn .. 1" ,,01' fl.
. ..... _ liED $ .. ..Of' " '"

COMMON ANODE
01.'" liED I " U<Of' ...
U" 11 "'EO )' 1Ol0f' ")5
....... n liED ) . • "01' If Z!i
...... , YE lU7.... J" 11 ..01' .. IS
• ...... GIIU" J" "'''01' If se
........ liED ) . "'toO" "!Ill
• .... :IIl liED ) . l HOI' "!Ill
. .... W"'EO e- ..OP n.
• .... C . ED , .. OOOP u.

PFlESC AL E
I'C 9OOC " 5.95
95H90 99!5

VOLT AG E
Fl EGULATORS

l "' 3Ot.. TO S • 'illS
. ... _.10·' 1.)5
IW:I& U' 1$
7112 TA, 1)5
Jill rc-a 1 50
71'$ 100J 1.)5
Jll$ T". I 2!i
111. 1$ lo-S I!i
_ TO·' 1)5
m 00' 1$
7ZI 10·$ 1$

~O.

1701 (_ .
S:!OJ E"_ ..

SWIT CHES
'OC'l~ SI'()T ....
...'..' lIOf SPOT S If
~(G " OH >I'OT I"I'\Is... ...nooo .. 0 ) ."

"''''' SPOl 'XI
TOGG'E OI'Dl '.!>C

IC SOC KETS
PI..S ' 2' 2!i ' 00

• • 2!i l:n '.lO
,. 2!i :n lO
II 28 2!i 2.l
" 11 211 211
:z,t !>C '5 «I
)II eo !65O
«I 7!i l'\l ell

XTAL
J!_ "'ttz. 11'"

. 119" 21138_... PC_.. .
JUMBO DIGIT $9_95n.

CONVERSION KIT
Corwe<t ...... doc" LEO clod ' 0
~'ge 5" d'soIoo... ·~ i' indudes 6 ·
LED·I. Mull.ple> PC BlMrd & ea.~

hOOI<·up ",10
Kil • JO·1CC f or common C.lhode
Kil • JD·1CA 1o, common Af\Od<;

JUMBO DIGIT CLOCK

71)0' x D'SPL" V

C..OltE 0 ' O'G'UL O< SPLAVS

SC HOTTKY TTL
" $00 I J!,.so' 00
' 4SOl 56,.soos IWl
) ' SO!! 56
' 4S'0 «I,.m ~

,.5.22 0lI
" SCI 0lI
1OS!iO 0lI
70S$1 SlI.- ..- .
74S7O •
USl$ '1$
"'"S7I ''lIl
.~ .
,"" ' 01 •
10SHZ •
lOSl1) 1 «I
","S'" •
'"S'D 1$
,"SI )o1 1!i
1051:' 11$
7451•• ~

74S' § I " .
lOSIS) I .•

70S'S!; ".
"S'~ 1..
74S' §7 " ...
lOS 1!il1 ).~

705174 2.~

74S'7!i 2.50
70S'" ) 9'5
10"' 8:1 1.1$
' 4S2!il ) .1!i
DIOIT AL

CLOCK IC·.
.....S)1) I , .
..... S). . U &
...... !>J1'S ... . , .
(T .1OJ' ,.

( T·1OO2 ".
..... 5)111 ) ~

LED DRIVEAS
1007 ••- .-, .
"." .

2/'45,

NYLON WillE TIES
,-'llE·""'''P 100.-...
C"lIE .......P 100.-" l'S

PLUG
Til ANSFOII '" EAS

IZV..Cco' !Ill ...... J ~

'2v..C.. SOO...... J~

W"C ., , ~ V" I] so

SET OF' FND· U I
WITH MULT I" LlX
P'CBOAIID" "

r_ $II", ~clt

•
fIl0·~" L •

, _I.fD
IU~,:".

, I ,lot
_ "Do~,

II; U, 10/11.10
lOG/lJI.OO

'23"••

SEE THE WOlllI.SClo<:1I11.11
CIM, '''.191•• SI...o

. 6 8 '0 4~d.g 'l$

. 12 Ot 24 " r. lo m.

. 3..I .w,lche.

. P1 ug l r" n , IOtm..

. g Pl'1, lncl

P1. ..gl . , ••

Pte-<:u l & d rilled f~=:;~~K,U850-4CP

S'z. : S··H .4 .... -W.3..0

VARIABLE REGULATED
1 AMP

POWER SUPPLY KIT
• y ..RI" IIL E fIlO'" 10 . 4Y
• ' HORl C-IRCUIT "1100'
• 1ZJ IC IIEGLlI...' OIl
• )101]0!6 P"SS '1I.... !J'STOl't
• CURRE..1 L,"'l'''G U , ..... .
,UT IS CO"' ''''ElE ... a.UOO"G
ORaLEO & SOl-OEII ""..no
"tEllGl."SS PC IOAIID '''0
" Ll , .. 1I1, lLeu 1"'.... S-
fOIl" ERl ''' "''14' .. "
TRA"SfOfl"ER ~.~ Cl .. ...
......,. :lOO U,,_
1 ....." ., SY 01'$-01 11.10

WE 'AY All SHIPPING IN CO NTINENTALUU _ OTHEIIS ADO ' % [1 0 % FOA AIAMAILI
SEE OUA BOOTHS AT THE ATLANTA HAMfESTIVAL • JUNE 1'.11, 1'77

KITlf Al RM1
$9 .95

If Al R·1WT
WIRED&
TESTED

$19.95

OPTOELECTRONICS, INC.

CABINETS
G'Ul lor Cloch o r",n , LED
Oig.,,,,1 ptOje-c1 Clnr.Red
Ch",ssi._. as h z,11 0
"'C'UII conlr",.! 01d.g,!.1

d,.DI.y.

Blick, Whjt, or
Clear Cover

$6.50 N

ABINET I
3"H,6 %'"W,5l\"O

CABINET II
2l\"H,5'"W,4"O

• ONLY ' IC' . , • llTAL TIME IlASE
A IT\lI, -SI"'" 01 11M AItM counlef U,ln9 qu,llI,
COmpollllll. Ih roug houl .
KIT INCLUDES : DETAilED INSTFlUCTION S . :HAL.
TOP QUALITY F I8 ERGLASS DOUBLE SI DED PC
8 0ARD. !C'S WITH SOCKETS AND ALL PARTS LESS
POWER SUPPLY AND CABINET.
~MHZCOUNTERII.IT ' f C·SO " I .I S
S VOLT REGULATED 1 AMP
POWER SU P PLY II.IT ' PS.o:r SI.15
:JSOM HZ PRESCALERlI.tT 'PSL4 SO n .ls
eSO MHZ PR ESCALERlI.tT ' PSL-eSO ' 21.I S
CABIN ET [& MTG HARDWARE ] ' CAll III '11 ,tS
[CAIlINET WILL HOUS E IFC.SO. IPS.o:r. AND A
P RESC ALER]

DELIVERIES TO START IN MAY. 1177

AUTO BURGLAR
ALARM KIT

REDOA GAEY PLElllG LAS FOA DIGITAL IlEZElS

3"~6··.1 18M 951 fl. •....

KIT INCLUDES
. INSTRUCTIO NS
. OUALITYCOMPONENTS
. 50 0' 60 Hz OPERATION
. 12 O' 24 HR O PERATION .
• UDII_f..I).JY_ ......._I ,_~" "
' '''~'4Cil:d o...ll<I_1 - , ., '
' )1........_ ~ •.•.

l&="':" - 1m 11s0-4 wllllurnl.II I com~•• ' I clod. compo...,,11 .. 11. 11d.
t "'__ TII. OII I, addl tion. lll. m . t'Mlulrld .... ' ·12 VAC I..nllo......, . • c ln:"ll
). _ . - bo.", .nc! • c.blnll . II dnlrld ,·
PRINTED CIRCUIT BOARD fOR KIT ' 850-4, SCREEN PRINTED
DRILLED AND SOLDER PLATED FIBERGLASS .........•.. , ..... , $2.95
MINI-SR ITE REO LED'S IFOR COLON IN CLOCK DISPLA Yl PkO.of5-, 1.oo
MOLDED PLUGTRANSf ORMER 115/10VAC (WI TH CORDI ' 2.50

..01( ' ~n,_. Cloc_ ..... "" _ ......... P<; -.. Of _d ..... "" OU' to _v

...... '0'-""" fO ......-_ .-...."-.. """'. ..., -...., ,",,v,..o PO. •0-'·_.-, -. -.._..-.. 'n •• ' _ _ • ._ . _0 _ ......... , ..-, -.._..._ ... _ . _ ...,.. -tgo...... -..-.."_ .. ""_0 ..-.., _ _,_ "".._... ......-
"" -..0 •• , ...,... __ •
__ coooP<. ,,'M -"U _ .

...a._ "" __ ••• -
••....et_ _ " ........."

NEW lSI TECHNOLOGY

FREOUENCY COUNTER KIT
8 LARGE .4" RED LED DIGITS

fD A THE aUILDE A THAY WA,ns THE BEST . FU.TUItING 1201112. HOUItTIME _ 2 9 _:Ml-31 DAY CALENDAR ALARM SNOOZE AND AUX TIM

w. alternate tome 18MeOn<bI.nd dlne (2 MCOndsI Of may be wired lor nm. Of dille displey only,~ ~ ~ •
WIth other function. on derNnd. Has buih·ir\ osdtaItor for battery t»clI-uP. A loud 24 hour 'lIInT1 .. " . •
WIll'! I rel)Nt.bIe 10 minute snooze .1IIrm, .term Nt & t~ Nt ind,c.lors. lnclu<let 110
VAC/6OHz 00W$f DICk w ith cord 'nd lop QualItY comPC)l'lents through-otlt" I Moe

OOS~l" V

C
UlT BOAROS 10' I<I T ·7001B WITHI .$'OIGITS U 9.96 ,_""

PRINTED CtA .r l llly ....,\h KIT · 7'001C WITH" • ,I" DIGITS & . ,
CT·l 001 Kill 'PtdB:~d s .r.d"1I1 2 ,.J"OIGITSFO ASECO NDS ", .. M2.915
ISI'"'~Y'~ a 'solde, Pilled, ''', KIT · 7001XWITH ' · .e- DIGITS 1045.9!i
F,berg U "tl'> component ,you ·
scrM"ed ,,,.. Cit ' 795 KITS ARE COMPLETE (LIESS CAIINETJ W ITH PC BOAROS. POWER SUPPLY, rc & SOCKET 16 TRANSISTORS, 9 SWITCHES
SPeC,tv,,,,1OO1 B. or ' . AND ALL RE OUIRED PARTS, ALL7001 KITS f IT CABINET I AND ACCEPT IO PTlO NAU QUARTi CRYSTAL TIME BASE KIT ' T8 .1



No more soldering diodes every time you
w~t to try a new repeater !
Just plug the Svntbacoder into the back of your
radio, select cbannel 22. and the Synthacoder
takes command of yo ur radio - Giving you
fingertip control of ALL frequenc ies.

• Front Panel Thumbwheel Control
of All Channels!

• Fully Automatic Invalid Code Control !
• Small Size: 35''' )( 1W' x 6"
• factory Wired and Tested
• Easy To Install

SPEGAL
only $87.95

postpaid
CA Residents add 6% sates ta x

z;p _

YES, I would like tO~Cha~ a Sy='coder-:my I~S~
Enclosed please find my $87.95 (Price includes postage and I
handling). California residents add 6% sales tax. I
$ enclosed. 0 Cash 0 Check 0 Money Order
Please charge my _,c· o Master Charge 0 BankAmericard 1
Credit card #.¥.::==::=t:::====:-----~------ IInterbank #
Expiration date I
Signature _

I
I

El2 J

P.O. BOX 2233
1247 COMMERCI AL AVENUE

OXNARD CA 93030
{80S) 486.Q817

O I'LL BITEJ Please send more info .
o I'M HOOKED! Please RUSH my Svntnacoder.

(Engineeril1-; Specialties
I
I
I
I
I
I\ , 5"''' __
'---------------------------



The SUPER COMPACT
$13.95 Complete

6 DIGIT LED MOBILE
Clock Kit & Elapsed Timer

. S'le 4" 11 ", , 4 ·
• Rugged H,gh Impact AS5
•R~ front Sw.tcnes

4" 011'1' 11 01 l ' HI . -~ .~
Qlllrtl Cry$I,1 ConlfoUed .

12 Voll DC 01 AC operal ion ~::::~J~~ y
$27,95 Com plete ~

tess 9V baneryl• Proll'(bon Ifom norse
& HIgh Impulws

• Display B I,n~ l nl C,pabilrtv
• Balltlv e.ckUp C,pabll~ V

120124 HI
4' LEO

Inc lud~ All Parts. PC Board
POlOtr Suppl~ & C' '>l'

Colors BIK k Sliver . Of Gold
Sill' 475" I IS ' • 14"
Matenal Eetruded Alum

OPTIO N _ lemJH>ralu.e Ind flont Panel - $lOO
opno ~ - AC Ad,ptor 5B O

National MAlOOIA Digital Alarm Clock Modul.
includinl Power Supply

$9.95 ,om, I.I•

ft,luIU:
• H.s & M,n 5. ,lcll

10 MNl & SK on Command
• 11 Hr . 24 HI Ala rm
• 10 "' ,n SnOOlf
• AM/PMIndicators
• Sleep Outpul

IncludeS:
PC BN rd. CI«' Chip. SWllches
fa Irchild r Display Modult .
I lStGlS. ff$lslon. up,lcIIGlS.

Compltle Inslructlons

THE BIG ONE
.S·· LED Alarm Clock Kit

$17.95 ea .

• PC Board Drilled & Silk Screened (Includes Xt,l rene Base CirCUitry)
• 5375 Nat. Clock ChiP& F,trChtld DISplays
• Includes EVERY part requited tOf clock and all eptens except Cabmet

and Crystal Time Base components. II deSIred. see below .
• Brightness COfII IOI . 24 Hr. Alarm \III / snooze
• Freeze teat. on every mode . 0·60 Min. Elapsed I jmer
• F.ekl Tested over 1 Yr. • 12 Hr., 60 Hz opel.
lIost Important - Complete Instructions. scnemancs PlCtor~ ls. layouts
- everythmg for trouble free assembly
OPTION - XTAl TIme Base Components - $2.95 wilen purchased \III / clock

BIG-BRIGHT · .5" LED ALARM CLOCK
6 DIGIT AC or DCor ELAPSED TIM ER KIT

$19.95 Com,I...

Clock Kit Accessories • Brightness Conl Cop.
• Alarm & Snooze Ijmers

Woo6en CU t · . , Inullr Incl, f ill"
Dlmen~lOn · 6 ~/16- WI 2 9/ 16- H I 3 1/ 16" 0 (I,, " Materlall

Ptuillu$ Cu. (Ch.. 81. , Wh,l•. 811M. , Smot.') lnc l, F,ne.
Dlmen~ 'lln~ · s ]]/1 6- w. 2 1/ 4'" H . s 3/8 " 0 I" Mate"all

I~c"~;du,t Fdl.u . R.d. Smok•. 811M. AmllIr ,nd Gru~

$4.00 .ach

$3.00 l ach

S 6tl tlch

Bl inky/FlasherlTiming Kit
$2 .50 each 5 for $10.00

I II includU:
PC Board, ~~5 TImer. all com ponentsand aconnecter!Ol a9'1' Banery

The LS LINE of TTL
Low P01JtI. HIIIl Speed Scllonky. F"lory Prime

. AC/DC · ALARM Clock KIt - 12124 Hr.

17 50 Qua""t.t, 16 50 Q~n1'I '" 01
. oI lS . "up

60 Hz. Crystal Time Base
For: Cars. Boats Campers. Field Use

$4.95 co."",
lIT INCLUDES: PC Board Drilled & Silk screened
Crv~ta l , "lOS 17 Stage O I ~ld er IC. all n ece~~ar v components, lnst Sheets & Specs

FEATURES:
• 60 HI output • Low Power Ora,n • Accuracy
• Small Sill' • Dnect mte rtace " 'Ih all MOS CJoe . Chips

• Your chcrce ot Display Colors - Red. Green . Blue . Ambt r
• DIsplays Hrs & M,n · SWl lch 10 Mrn & SfCS on Command
• AMIP M Indlcallon • Iero Tested 101 6 months
The . ,1 wtli «rcruoe a ~ 3 1 6 NallOnal CIoc ~ ChIp. 4 f lou resctnl DIsplay lubes.
all eleclronl( components. sw.tcnes. controls & complete mSlluCIIOnS. soecs.
tIc 101 cloc k and all opllOllal fUlurtS Olher parts reco.reo or " llewtd art
u Iollows
• PC BNld, nnueo & SIlk sc-eeeeo101 Clock & all cptens $3 00
• Xlormtl {lor AC Opel) - $ 100 App j5CR oulputl llrn t r kll - $1 00
• Spea ~ er ,1,1,1111 KII - $1 00 CounlDown IIUfn·o'fj l,lIIt r klt - $1 00

$5.40

'",,.
4 tor 99C

'"'"$1 49
$149
$1 49
11 00

6 Digit LED Stop-Watch Kit
Spirt Tim. $29.95 complete Taylor Tim.

, SPECIALS

lIT t ~ClUDES

• h tesl tec hnolol!y Inll'lsol Mas ( hoO. 7205
• 31168 I,l lil C'ft.1 • V,".ble tr""ml'l Cap
• 2 m,ni sIode & MOM PB S.tlchn
• 3 p-!1"!6 dl''''! Double 011"[£0 DI$plav~
PC BOlR tor,~

liafld held cast I3tSllfled lor above $3 9!l

HOBB-Y-TRONIX, INC.
Bo. 51!. Edison. N.J . 08817

FE ATURES
• SImple conSlhlCtoon neecl ,n i onl Vll\t p"t~ I'stell belo.
• Slftall enough lor "'lid ,,~ u..e • Prl eed~ only 3 U cell ba"lll'llf'!i

8080A Mlcroproct ssor $19,95 ea
21L02·} Low Power SDONS RAM $1.95 ea.
,6" Display Common Anode or Cathode . . . . . . . . . , $1.95 ea,
,5" Fairchild Display Com. Anode or Cathode . . . . . . . . . . . . . 79' ea.

(Same as FTK OOO } & FTK 0002)
,8~ 3\? Digit Display Module ISame as F1K 00101 .

LM)41)! Serres Rm · 5, 6. II. 15 & 24 V l oo~ I
LM3091\ . ~ Volt Reg ulator
l M741 001 Amp 14 P,n O,p Pkl
2N3055 NI't<l TianSlslor 10·3 P~I
2N'904 PNP lcomplemenl 10 IN30~51
25 Amp · 100 Vo/I full Wave Bfldge
10 Pk 220 POwer Tab X,slors NPN & PNP AnI
15 Pk . LED's Assor1ed sees . nd Colof~

B,-Polar L£D Rell/Green

Ordtn must incl. Ck " " 0 cOO's - Add 51.00 h.ndlin. IOf ereers under SIS.OO
Outsld, ConI. USA Idd 5' PO$tal' . 10'\ All ",il . NJ _rf$id. Idd S, Tal

7'1.5155 - 110
7'1.5151 - 110
7'1.5160 - 150
7'1.5162 - I 50
741..5163 - I,SO
7'1.5115 - I.SO
14L52SB - 125
1'1.5361 -90
14LSJ6B -90

1'l527 - 33
7.&1.S30 - 33
7.&1.S32 - .35
7.&1.S37 - .J5
7.&1.S38 - 35
74157.t - .50
1.&1.590 - 90
1.&1.5 1J2 - 90
7415138 - 90
14151J9 - 90

141SOO - 29
141S02 - 29
74lS04 - .J2
741508 - 29
741510 - 29
74151 1 - .33
741S20 - JJ
74152 1 - 33
74lS22 - .33

Hl1 179



•••••••• I CI k DO••:.. il~: OC ISP a:y.a.ctualB III • $1lI .'J5 EACH. )/$12 .50 DO N' T CONFUSE THI S: ""]. : 2 WITH THE .5 " TYPE S OFFE REO 8 Y OTHERS. THESE
DI GITS ARE 81 1;1 AM /PM I ND ICATOR, COLON, AN D

••••••• • 3'1 DIGIT S WRA P PE D IN A CLE AR RE D P LASTI C

• FND359 .4" DIGIT: ENCL OSURE . COMMON CATHODE. L1MITEO QTY .

:50 CENTS EACH· •••••••••••••••••••••••••••••••••,
• - : : BRIGIfT .5" DIGIT ,-, aduaI 10/$8.50
: U yE) • 10/s4 common: ' FllD503 COM CATHODE ". Dr 95e
•~~ : 100/S35 cathode. ~ FllDSIO COM AllDDE _ SIZe each
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
•

- --- -.".. .". ":0'-;-;-:-;-; '-' :• • - ----:... i Ii.
e:'.'. :~
e (

iIIL ' .
•••••••••

p'"
n -l60PI".

.. - - - - - - - - - -- -- - -- - --------

B1U GODBOUT ElECTRONICS
BOX 2355. OAKLAND AIRPORT. CA 94614

TERMS : Add SOC to or de r s under $10 ; add postage where
house nu.bu . indicated . BankAmeri card- /Kastercharge- orde rs call

s i.U ar t o 2N 30.S.S;"."'''''''''''''.(.4.'.S)~562-06]6. 24 hours . Cal r ea add tax . No CO~D.'•. ",'l!!

VECTOR'S
"SLlT-N-WRAP"
$24.50

-+ 2 Ib , po , uge

This
tool Is

....null wr.p
pIng dev i ce, whIch

suppl ies Insulated wI re
d I r e c t l y to wr .pplng pos ts

without pre-$lripping o r pre
cutt I ng_ More t h.n one level

o f wrlp is rlre Iy requl red.
Speed your br e",d!>ol r d ing t I...

tre-endou,ly with th l , t ool , .nd
don' t bother $lock i ng .. II t hU pr e - $l rlpped
. nd pre - cut wIre you would no,...,lIy requ ire .

s~
- --- - i aE - _ ! -~"'-...."'" I

teflon hookup wire I. 12U8A surM1y.,,: ZI~~~ 111j~
CB HAM $3 5 (Ol:lll . 74\.S00 $0 . 36 741.SB9 1.31

HI Fl U I8 111TY. TOP QUIlLIn STMJlDED lilliE WITH . , ••• • only . ,','C'soO ,' 00 .' ,' 6, ' 4LS 1SS :'.,' .~
IMSULATlON THAT 00£5Jl ' T KELT U" OEII MOlUlAl HEAT. • • '" 74LS1S7
SORRY, NO CHOICE Of COtOIl• •••. •• • •2SO ft 1$2.'5 . + POS TAGE. How yOll can connect ell and ~ a," • 74 LS04 0 .42 74LS160 1.8~

• t ranscelven .. . av to lip., players . . . po rt a b le • 74!.SOIl 0 .38 74LS16 1 1.lll
• lVS. . . ee your AC house cu r rent ; also ....ku . • ' 4LSID 0. 36 74l.S1 62 1. 1l!
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EBCDIC. They -,. be ..- fa- ...... __ "" tho ._ '*l .... con be _otood. eonnol ond <Ioto 10-. bro.olI'" .......
fa- .- d,....ly "" 'fOUl' .,..._. Ib ,.._I -,."""fO... lor 80 "" 200 ,'-oc'. """'9". Dl",lay _I ;Co,lie",..
c,- , e'-oc•• _._~. toood bock c;,cuit, 011-. _cit on ,..eon; k ood"'''\I. d"plleooi"\l •• • '
The>o __.... !II A gi_ foe •...,. c""""\1 1><,"\1> ............. d about So: on "'" doll All ;.. or. compl••o
and ,n good cond, .ion. They "".. "'" boon /une.,ono>Il, .-.d but "".. bo<on i-.'ed lor d__ II .... >old ...
... ,. b..... Thot..... noI,,,,,,,1 _v,co "-' f......... uni .. ond port> or. o_;I~I.. Ii"","", of ,,, ....
be ,"lI "gh. """' in b",,_ ond ''lduo'ry .
P,;c 00 1. Icampl ' _ et ood), F.O . 8 . ..... .."".hovoo In Roc!>o>'.', N.V ....... ,hippod by lt vek , I' . 'lih.
coH.ct ""I y. Unt, '9h. I. _ oxtmat . ly 70 Ib,. Como. ,n 7 ... 9 tt ock ••" t"", . · Mod.1 43)\ h", 'omo 'o dato
c"",mvnieat lan chonno l . All "nth. I '''P. '
KT _4301_7 . • • •. • • • • 7 "Qck do'o ,. e do, ••• •• •• ~2.9 .00

KT-<l31l_7 7 ttoex ' ,h 'omo'o ~m.oo

KT_4301_9 9 lt od< doto ••C<l<der lJ29.00
00en:I1.... <on<! _,nt "" monuol.r..,ld _0,.1. ""lyIS20

COVERS

Pheo pot bog 01 1000
S1I . 84 /' WW3Ol K_ 1l
S12.80 I'WWJOIk_21
11~.80 "WW3OIK-~1
117.60 , 'WWJOU-61

M22 n Ollth H I:IO a venue
<>1£ nO",I£ . "'I:IIZon", l\5JCl

pt>on£ to<» _ 931''''',"

t.m -rek. inc.

~_w

.".".'".".n

1_24 1_24 2S-99
.<16 . 10 .os
.48 .10 ,09
. 56 . 10 .09
. 79 . I~ .13

St. 23 . 25 .22---

IJM f." _'''8 di-'. ''''''f<><>, ;unope<>. ele .
Gold plo' " ""," lor 100\9 __'.

PLUGS
2S- ~9

."

.~

.".n
51. ()S

e pon
14 pi"
16 pin
24 pin
.a pin

PRlq C~RTS SI NGLE ~NO

No QI PI.. ~,. .Y.: l!: ". ". ".... •••••• 131 1. 62 1.12 1.83 i:OS 2:16... ...... .." 1.76 1.87 '.W 2.21 ,...,.. 2,49 2.69 '.M '.00 3,48 ,.~

DOUBLE END
14P •••••• 2.76 2.87 ' .W ' .00 a.ao 3 . 51

'" a.et 3 . 13 3.24 ,." a.se 3.81
24P •• • • • • '." 4.15 4.U 5. 14 ,." , .n

DIP PlUGS .. NO CQV[IK

( onln>C. Coneellotlon Spec'ol U full ~" NEW'!
5 N7~90...•... l9c 2 N373<1••.••~ 2N3m 51.15
l MJ20 Ii_12.•. SI.2'1 2NSll6I •.••• 1S( 2N «OI • •111'
INS231A.... 2Se l N3Sn.. . ..~ 2NUOJ . •1I11
I NS2268 . . . .• H c G .E.NSC5 .~ 2N1SS7. • SI. 3'1
N,r ",;nl_d;p . ,l / Sl SOl,'. 3.. ",p Epo. y B"dgo 790

PRE STR IPPffi WIR E WRJl. P WI U
High." quo l" y 30 WQ. ~y",,' ,,,,,,Iot od .;1,0, ploted ,,1' 0 I",
"r"",, ;"9 . S" ' pped , " on bot!> ond,. Ind'cQ'ed 10"llth, "'0
length, Qf i",,,IQ'ood potf''''' ' I'<Ieltood 100 _ "",dy plo"i c
,,01 '" IIXIO pO' 1"'1y bQQ . e-o ....... po-'c... ' I ' . .. ",,1\<>1>1 0
,n ~ Iod . 1Iood. Vollo... ond c...... S' o" [ a' a' dr,j,od

~)."\\
filGIi CUUENT STUO DIODE5
D2131 2O:lY. 21A....• .....•••.•••••••• ........ ..•. 1.85
02115 4l)(N, n _ 11.00
02138 oa:N. 2SA••• .• •••••.••. .••• .•••.•• • .••••••• SI .SS

3289 'lOOV. 1(lOA. .. . . ... .... .... ' .••••...... lS.ti

L_'h Phco pot '<b<o of 100
1° 11.4 fVN/JOVC _ll
2 0 11.60 (WWJO\IC-21
~ - 11.IU(WWJO\IC..41
6- 12.20 (W'W'3OV<-6j

Do<>I... 'nquiry 1....,....

mU10F WilE SAME AS AtOVE lJO ga . IC'fNAt)
'OOft toU ,n poly bog••• lo3. <t5 10 Roll,. ""xod .• • •S2~.00

WIHw.... P r.c , 5OC I(!T5. 3 LEVEL GOLD
l ~pl n 38c _ , 10for !J .60 16pl n ~2~_, 10f", 13.90

DIP PLUG IN TE RCO N N ECT>
ldeol lor ... I''''''' boon! t" boe>rd , ,_ole . " a che. , in 'ft'
eoquipmen•• lomp _ I. , el c. Mode fton, ~Id plOl"j
connec'''''. color co<Ied , i~ cob l_, .....1<1oס<i plug> .
V...., 11• • ;1>1. _ ~Ie.

To <><d.., _ . .. -' ...-.. Ir_ ..... o><c... i.'ic _ find
",icc in .'-t. For i-....a., Soot 4P.18 ., ""!II. _ 14 ~n

inl..~. " incJ- in !engtlo. "'ice;' 51.n. 0-24P-06
.. doubl. -....; 24 pin, 6 i"".... in 1_... . "'ice I. ~ .5S .

a.-ily poci"ll ;. o_ilobl••
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S.D. SALES CO. P.O. BOX 28810-0 DALLAS, TEXAS 75228

JUMBO LED CAR CLOCK THE HOTTEST SELLING KIT WE EVER PRODUCED!
You requested it! Our first D.C. operated clock kit. Professionally
engineered from scratch. Not a makeshift kluge as sold by others.

$16.95 Features:
A. Bowmer Jumbo - .5 inch LED array. C\..OCtf...

.~I~ KIT B. MOSTEK - 50250 - Supe, Clock Chip. :'(ISfl\OOCI>.!~NO:'(
C. On board precision crystal time base. 000S~O~€.~SG'

~ D. 12 or 24 Hr. Real Time Format. S~1 CUS\' '/'1I~O~ .
AI.rm Option _ $1.50 E. Perfect for cars , boats. vans, etc. tf... a

AC X FM R _ $ 1.50 F. p.e. Board and all parts lieu easel included.

1702A 2 K EPROM UP YOUR COMPUTERI
THIS MONTH'S SPECIALS We tell It like It Is. W. eo u ld 1'1 ..... wId 21L02-11K lOW POWER 500 NS

AMO - B080A $14.95 tl'lese were fact ory new, but ner. 11 the
STA T IC RAM TIm. is of the _netl lstraight scocp. W. bought iI IO.l d of

Z-80 CPU 49.95 new computer 8..r In.t cont. lned And se Is power. Not onl~ . re our
82 S1 29 1 K PROM 2.50 a Qu.ntlty of 1 7 2 A's In soc;ke t s. we RAM's fule r tn.n .. SOeecl ng bullet

c;f,refully removed tn. puts
l

verlfl . d but they . re now very low " ower.
thei r Qu..llty, .nd .r. ott. r nil Ihem We ..,e "I..sed to otter prim. n_

60 HZ CRYSTAL TIME BASE on one hec::k of .. dul. F irst co me 2 1L02- 1 low power .. nd su p.r fut
flnt served. S. tl sf. ctlo n lIu..,.. nlee(J{ RAM 's. Allows you t o STRETCH

S,O. SALES EXCLUSIVE! u .v , Er.se.bl._ 56.95 ••. 41$25 your power su pply futher .nd . t the

$5.95 ea.
2/5'°.00

same time keep t he w.lt Ilgnt ott.
S for $12.95

KIT FEATURES, S.D. SALES EXCLUSIVE
A. 60HZ output with eee:urllCY com parlble to a d ig!- $12.95 MOS 6 DIGIT UP-DOWN COUNTER $12.95

tal watch. 40 PIN DIP. Everythlnll yOU ever w.nt.d In . co unt er chlp_
B. DirKtly in te rillCes with a ll MOS clock chips_ Faatures, DlrKt LED :lment drive, sIn gle power supply (12

C. ..... low consumption 11 .5 MA typ. ) v ee TYPE.) , six aec. es UP/down pre-load.ble cou n . r,po-' SIIp. r. t . pre-Io.a.bl. co m p..,e register wl t n com p.r. out·
O. Uses lOlled MOS 17 stege divider IC. put, BCD .nd $liven ~menl outputs. Int e rn.l K.n oKIll.-
E, Elimin.tes for• ...., 'h. problem o' AC line glitches_ tor, CMOS comp.Uble , le.d lng aere bl.nk l~ . I MH Z. cou nt
F. PeriKt for <:ers, bo.ts, c.mpers. or . "'en for pon-

Input frequency. Very limited Qu.ntl ty !WlT DATA SHEET

ebl. clocks e t hem field days. 740 o-19c 7411 29< 745 1 19< 7490-65c 74 153-75c
G. Sm.ll .ize; ~n .. um 'n .xisting enc:IO$ures. 74LSOo-49c 7413-50c 7453-19c 74LS90-95c 74 15 4·1 .0 0
Kit includes Cryst.l. Driver IC. PC board , plus . 11 necessary 7402-19c 7416-69c 7473-39c 7492-75c 74 157-75C

74LS02-49c 742o-19c 7474-35c 7493--69c 74 161-95c
pert. end .~. At last count - over 20,000 sold ! 7404-19c 743D-19c 74LS 74-59c 7495- 75c 74 164· 1.10

74L04-29c 7432-34c 7475--69c 7496-89c 74 165-1 .10

»
74S04-44c 7437-39c 7476-35c 74 12 1·38c 74 174-95c

1000 MFD Slid. Switch 74LS04-49c 7438-39c 74 8D-49c 74 12 3-6 5c 74 181·2 .50
Filter c..ps Assortm.nt 7406-29c 744D-19c 7483-95c 74132-1.70 74 19 1·1.25

7408-19c 7447-85c 7485-95c 74S 1 38-1.95 74192-1.2 5Rlt.d 35 WV DC o cr ti ts ' se lle r. 74 1D-19c 744 8-85c 7486-45c 74141 -75c 74 193- 1.00

-
Uprl\lht styl e Inc lud es mlnl-

RESISTOR
TTL INTEG RAT ED C IRC UITS 74 195--69cwith PC IU d l. I ture • n. Itan•

Malt POpul .., dard sizes; sin · ASSORTMENT Disc c..p",a lul for hob by· , I. . nd mu lti· ~W 5% • >0% AssortmentIsts. Co mp.re a t po sillon un its. PC lea d s. A \load P.C. LEAD PC leads. A'up t o S 1. 19 ea. A" new, fi rst rntx 0' values. DIODES HEAVY DUTY leut 10 dltt"enttrorn fr anchlSi name tlrand. T ry 200/$2. I N414 8/1N 914 Full Wave BridJ1 ve tues. IncludlSt YPI ellcl ronlc o ne packa \le and 10 0t S2 ·00 25 AMP 50 IV .00 1, .0 1, .05,parts SIOrls. S.D. you' ll reorder
SPlcla l 4/Sl. more! S pec ia l I J IN4 02·1A. 51.25 plus other SlIn'II. 100 PIV 4 0/ Sl . dard van..es, :::lD

12/51 .00 601S 1.00 !.-_

$9.95 KIT SIX DIGIT ALARM CLOCK KIT
We made a fantastic kit even better. Redesi~ned to take advantabe of the

P.c. Bo-rd - 3 .00 latest advances in I.C. clock technology. eatures: Litronix ual Y2"
AC XFMR - 1.50 displays, Mostek 50250 super clock chip, single t.C. se9ment driver, SCR

Do not confu•• with Non·Alerm digit drivers. Great ly simplified const ruct ion. More reliable and easier to
kits sold by our competitionl bu ild. Kit includes all necessary parts (except case). P.C.B, or XFMR

Eliminat. 11'1. h.... - optiona l. NEW! WITH JUMBO LEO READOUTS!
."'oid the 53141

COMPUTER POWER SUPPLY
Motorole SCR

$15.95
A 'ole", fo rtunate purchase . O ne of t he best industrial q ua lity REG·

2N-4443. • A MP 4 00 PIV. U LAT EO lupplies ...... have fUn . High performance. smail .i za .
e .c . Luas 31$1- Input is 120 VAC 60 HZ. Has t he following regulal ed outputs:

- 5V DC0800MA; -15VDC • 1 .25 AMP; -25VDC 0 180 MA.
FAIRCHILD · TBA 641 Sold al • fract ion of o riginal COst. 00 yourself a favor . t\d o rder

-4W. AUd iO power Amp. Just 0 NOW. We expect e qu ick se Uout.
outl In spacl;l l h.a t sink
DIP. On. super audio IC. NEXT MONTH :

$1.50 wtth d. ta S. D. will h.",. music for your urs. W.tch our ads.

FND-359 · LIld RNdoul
For y our Irnsai or A1bir 8080 Comput... :.4 'N. Common CalhoCI.

H llIh e Uecllncy. H .. F N o- Z-SO CPU Kit - 5 14 9 . 4K Low Power Ram Kit - $89.95
70 PIN OUT. 59<

OUR CATALOG
Spaci.l Th.nks to:

"''' y our 8IInkemerleel'd M Dannis. Frlld. Abe. Bill. SlIm ,
b chocklld full of rare peru Terms: Money back lIu.r.nl... MOIst.r CheJ9t order In on our Hal. Tom, A1.x. John, Ely,
blirgllins, dul•• RAM or CPU No COO. T.us residents edd cont inental Unitlld Slates .t\d Lerry
kits, plus mud! more. Yours 5" sales lex. Add 5 " of order toll fr.. WOIIts :

FREEl 'M _.... het\d"nll· 0.. 1-800-527-3460 S.D. SALES CO. 0d.B under $10. .... 75<.
PRICES SHOWN SUBJECT Forllign orders : US fu"", Texn Residents Call CoIIKt : P. O. BOX 28810 •

TO CHANGE WITHOUT only! 214/271·0022 Dallas, Texas 75228NOTICE.

OROERS OVER $15.00 - CHOOSE $1.00 FREE MERCHA NDISE
52



ALDELCO COMPUTER CENTER NOW OPEN

NATIONAL 8080A SPECIA L $ 19.95

We quote on any device at any quantity. Add 5% f or
shipp ing. Minimum order $6.00. Out of USA send
cer tified check or money order, include shipping costs.

Slide Pots Tapered 1 K or 15 K • $ .50
Egg Insulillors 45

2N3772 2.25
2N3773 4.95
2N3859 29
2N3903 1 0
2N3905 25
2N3924 1.80
2N3926 6.30
2N4041 1.80
2N4249 25
2N4401 25
2N4402 25
2N4403 25
2N4409 19
2N4427 1 35
2N4429 7.65
2N4888 50
2N5016 17.60
2N5090 7.50
2N5 129 40
2N51 79 90
2N5641 5.40
2N5642 10.25
2N5643 14.35
2N591 3 1.70

8038 $3,25
MPSAI4 90
2N3055 99
MPf l02 fET 55
2N39040< 2N3906 25
2N54960r2N6108 .10
MJE340 12N5655) 1.10
40613 RCA FET 1.55
141 or 10914 Pin DiP 25
555 Timel 15
556 Dual 555 1.15
200 Volt 25 Amp Br idge l.SO
IN914·IN4148 15 for .99
INJ4..1N60·1N64 10101 .99
I: A3028 Oil. Amp .. . . . . . . . • • . • 1.50
4060 CMOS 2.00
lM309K Voll Reg 1.10
MJ3055 2.20
5313 Clock Chip 3_95
5314Clock Chip 4,SO
5316 Clock Chip 4.95
2N6103 as
lM309 or 741 Min DIP Op Amp 45
lM141CET050pAmp 45
14 or 16 Pin IC Sockets 30

ZENERS

RF DEVICES

1N146 to lN159 400 M u . 2 5
1N4128 to I N4164 .. I Witt •.......... 2 8
lN5333tolN5318 .. 5W1tl 2.10
lN2910tolN3005 .. 10Wln 2.40
IN3J05tolN3340 .. SOWItl 4.15

2N3315 3W 400 MHz $5.50
2N3866 1W 400 MHz 1.15
2N5589 3W 115 MHz 4.15
2N5590 lOW 115 MHz 1.80
2N559 1 25W 175 MHz 10.95
2SC511 3.95
2SI:1226 1.25
2N6080 4W 115 MHz 5.40
2N608115W 175 MHz 8.45
2N6082 25W 175 MHz 10.95
2N60833OW 115 MHz 12.30
2N60844OW 115 MHz 16.30
2SC1306 4.30
25Cl 307 5.25
2N2816 special 10.95

.001 Pacer Cap. 192Pl0292 200 WVOC ..18
12.8 kHz Clvs,,1 in TO 5 CIn 4.95

Kits, Books, Boards, Magazines.Special 2102Ll 8 for
S17.50. 8080A CPU Chip S29.95. We stock DK Battery
Operated Wire Tool 534.95, OK Hand Wire Wrapped
Tool $5.95. 7400 IC, CMDS, Timers PLL', IC Sockets.
All kinds of transistors, rectifiers and diodes. Plus other
electronic parts.

HOURS: MONDAY TO SATURDAY, 9 :30-5:00
OPEN WEDNESDAY UNTIL 9 PM 15161 378-4555.

SpI!C131 50 Foot Spool ff'JO wire wrap
$ 1.98. White, blue. red or yell ow

TTL SPECIALS
74Hl0 Dual 4 Input Buffer $ .20
7490 Decade Counter .49
745175 Quad Fbp.Plcp with clea r 99
74283 4 Bit Binary Adder .... • . ... ... . . . . . . . _ 99

2Y," ro und speaker, 8 Ohms . . . . ... . . . .. . .. . .. • ... ..... . . . 1.00
a " round speaker, 100 Ohms 1.10
Speco miniature replacement speakers from 1" to 3%". SASE tor list.
Brand New GE Stereo Tape Amplifier Board with all components 4
Watts 12 Vae supply limited . . •.. .• • .. .•. ...•• ...••...•.. 3.50
Mono Amplif ier Board 1 control . . . . •. .. •..... •. .••• ..• •.. 2.25
6 foot black or brown zip cord and plug .. • •.......••...••.. ..35
RG17450· coil 4.50
2%" round speaker, 8 Ohms •. .. ..... . . . . . . . . . . . . . _... . . •. . .75
VHF Fl!frite Beads .. . ....... ...•...... .•• .. .• • . • . . 15 for too
Ham & CBSl ide Mounts with lock & coax connectors 8.95
2 Amp Bridge Rect ifier, 200 Volt • . . ..• _... _.. .•.. . . . . . .. __.50
2 Amp Bridge Rectifier, 600 Volt .. •... ... . . . . .•. . . . . . . . . • 1.25
3 Amp Bridge Rectifier, 200 Volt .. . • •.. . •.. .. ••. • . . .. . •. . . .85
Gou ld AA 500 rnA Nic:ads .. ..... .••.........• . .•••.. • . . . 1.69
2 Amp 1000 volt rectifier ............... .... .. . .• .•. 10 for 1.00
LM 72314 pin Voltage Reg 49

2N918 95
2N2218 45
2N2219A 40
2N2222A 30
2N2369 ro
2N2483 34
2N2484 45
2N2905 35
2N2907 25
2N2926G 24
2N2926Y 24
2N3053 50
2N3390 .75
2N3439 1.59
2N3440 60
2N3512 1.1 5
2N3553 1.40
2N356S 22
2N3584 30
2N363BA 31
2N3646 27
2N3113 1.35
2N3725A 1,80
2N377 1 2.50

Build the W7BBX Programma ble Kever (Ham Rad io
Apri l 1976) We can supply the fou r PC boa rds and a
Comprehensive Construction Manual all for onIV
$29.95

Write for our cata log featur ing other Ki ts including
the hard to get Kever switching transistor 2N4888 as
well as other Kever parts and boards.

Clubs contact UI fo r quantity d iscounts on any of our kits .

We hive W"tWr~ Sot ktls and Wife W,.p Wire - 50 fttt SI_98.

STOPWATCH KIT Opelilel on a 9
VoIl t>.IIMy. 1nr; I..:!n Crynal.
Swildlft. 7205 MOS Chip & LED
DisplaYI .nd BOIrd •.•• . .• $29.95
STO PWATCH HAND CASE lor
abo 3.95
CLO CK CA BI N ETS B8lUlilul
wood limu"lld walnul gra in $3.95
1'I•• igl&l1 In BIUI . Wh'le. Bl ack or
Smokld $ 2 .95

SIX DIGIT AUTO OR BOAT
DIGITAL CLOC K KIT Hal a
.utiful C....rolUI l G..y moulded
high len"Il'I..lure plen,c ca. Mth

cnro",. rim. Di",.,.,l ionl a.. H'"
high"." wicH" .l''' dRp.

LoIrQII 0.. LED, d.sp'-Y houri.
minutn ...., IeOOndl. Works on 12
Volt AC or OC a' _II .. ao.lIomalic
switching 10 a 9 Voh blttMy for
~ tail ...... Benery lnot SUP
pliedl I,ll in ce• . Provision for
bl.,ki.. di~"y LEOs lor out 01
ea- or boI't ..... AdiUSl.t>ll Oynaol
Time e... indudld. .. _11 ..

Mobile Mounti.. Brech t .
KIT ONLY $29.95
Thrae or more kill 27.95
Wired and Ten ed 39.95
Power Peck for ull On AC 2.95
NOW NEW IMPROVEO O IG I·
TAL ALARM C LOCK KIT Houfl
. Minutes' Seconcts ",splayed on
Ii . BIG 0.5 F"'rchild 1 Se9"'enl

D isplay LEOS 12-hour fo<mat
24-hou r alarm willl .nooze le..
lure. plus elasped Ii",. indo c,uo r
and Ire1l2e leafu<e. Eigt>l peqes 01

Pic to rial l a n d ,nllrue llOl'll . NEW
o n·b o a rd p o_' t . ..do<mer
..,d cirCuitry lor OPh Onai l,me
beee •.••••••••••• ••.• $19.99
60 Cycle lime eese kit 1o. de UII
.n aulomobile 0 ' lo r baUe ry
oPerlllion .• _ $04 _95
12 O R 2. HOU R CLOCK KIT.
eon- "';lh Big 0.5 Seven Segment
LEOs. IJIeI Nalional 5314 Clock
O1ip. Fill our Welnut GrlIin Dr
pte"iglal c..,..tl. ONLY $1 B.9S

A2
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THE HAM-KEY
NOW 5 MODELS

• _;II mbie c: lrc::ui t f or squeeze keyini.
• S,II campl,tins d ots & dashes
• Dot memory.
• a.tlery oper"ed with provision fo.

edernel power.
• Buill·;n s,d,·tone monito r.
• SpUd, Volume. tone & ....ei,ht controls.
• Grid·block Of d ir'o; l keying.
• Un wilh ,xteme' p;ldd le such a. 1"11( ·1 .

. ~...a: .....
,.; -'""'P'"
-

MODEL HK·l

$29.95

NEW
MODEL HK·5

ELECTRONIC KEYER
$69.95

MODEL HK·3

$16.95

• Ou. 1 lev. ' squeeze padd le .
• Un with HK·5 Or .ny . lecl roni(: key.,.
• H••Vr. b8se with non·slip rubber t••t .
• Padel •• r........ibl. for wid. or etc... f inser spacina.

MODEL HK·2
$19.95

• S.m. 85 HK·l, leu base for tho..
who wish to incorpora te in th.I, own Key, r.

• Del" •• st ra iehl k.y.
• Huvy bllu. no n,.d to . tt .eh to desk.
• V.I....t smOOlh .Clion.

MODEL HK·4
$44.95

• Combina tio n HK·l & HK·3 on
sam. baSil.

Available from your local dealer or order direct.

HAM RADIO CENTER, INC.
8340·42 OLIVE 8lVO.• P. O. BOX 28271 • ST. lOUIS, MO. 63132 H2
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lN914
lN4004
l N4005
l N4007
l N4148
l N753A
lN758A
1N759A
1N4733
1N5243
1N5244B
1N52458

D10DES/ZENERS

l00v lOrnA
4lXN lA
eoo- lA

1DOOv lA
75v l OrnA

6.2v l
UN ,
12v l

5. tv l

13v l
14v l

15v l

.05

.08

.08

.15

.03

.25

.25

.25

.25

.25

.25

.25

SOCKETS/BRIDGES
8-pin pcb .25 ww .45

14·pin pcb .25 ww .40
16-pin pcb .25 ww .40
18-pin pcb .25 ww .75
22·pin pcb .45 ww 1.25
24-pin peb .35 ww 1.25
28-pin pcb .35 ww 1.45
40-pin pcb .50 ww 1.95

Molex pins .01 To-3 Sockets .25
2 Amp Bridge l QO.prv 1.20
25 Amp Bridge 2Oo-prv 1.95

TRANSISTORS. LEOS. etc.
2N2222 NPN .15
2N2907 PNP .15
2N3740 PNP lA 60v .25
2N3906 PNP .10
2N3054 NPN .35
2N3055 NPN 15A GOv .50
T1P125 PNP Darlington .35
LED Green, Red, Clear .15
D. L.747 7 seg 518" high cern-anode 1.95
XAN72 7 se" com-anode 1.50
FND 359 Red 7 seg com-cathode 1.25
HP276 com-cathode 1.25

CMOS TTL
4000
4001
4002
4004
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
40 16
4017
40 18
401 9
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066
4069
4071
4082

.15

.20

.20
3.95
1.20
.35

1.20
.30
.45
.20
.20
.40

1.10
.95
.35

1.10
1.10
.70
.85

1.35
.95
.25
.75
.35

1.95
.50
.95
.35

1.95
2.45
1.25
1.35
.69
.95

1.25
.95

1.50
.80
.60

1.35
.40
.35
.45

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

.15

.15

.20

.20

.1 5

.25

.35

.55

.25

.1 5

.10

.25

.30

.45
1.1 0
.25
.40
.1 5
.30
.45
.1 5
.30
.35
.35
.25

1.15
.55
.85
.45
.80
.95
.95
.95
.25
.25
.20
.25
.40
.45
.45

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496

74100
74107
74121
74122
74123
74125
74126
74132
74141
74150
74151
74153
74154
74156
74157
74161
74163
74164
74165
74166
74175

.25

.35

.35

.30

.55

.75

.95

.95

.30
1.35
.55
.95
.95
.40

1.25
.60
.80

1.85
.35
.35
.55
.55
.45
.35

1.35
1.00
1.00
.75
.95
.75

1.15
.65
.85
.95
.60

1.50
1.35
.80

74176 1.25
74 180 .85
74181 2.75
74 182 .95
74190 1.75
741 91 .35
74192 1.65
74193 .85
74194 1.25
74195 .95
74196 1.25
74197 1.25
74198 2.35
74221 1.00
74367 .85

75108A .35
75110 .35
75491 .50
75492 .50

74Hoo .25
74HOl .25
74H04 .25
74H05 .25
74H08 .35
74Hl0 .35
74H11 .25
74H15 .30
74H20 .30
74H21 .25
74H22 .40
74H30 .25
74H40 .25
74H50 .25
74H51 .25
74H52 .15
74H53J .25
74H55 .25

74H72 .55
74H101 .75
74H103 .75
74H1 06 .95

74 100 .35
74102 .35
74103 .30
74104 .35
74L10 .35
7412O .35
74lJO .45
74L47 1.95
74151 .45
74L55 .65
74L72 .45
74173 .40
74174 .45
74L75 .55
74193 .55
74L123 .55

74500 .55
74502 .55
74S03 .40
74504 .35
74505 .35
74508 .35
74510 .35
74511 .35
74520 .35
74S40 .25
74$50 .25
74551 .45
74564 .25
74574 .40
745112 .90
745114 1.30

74$133 .45
745140 .75
745151 .35
74$153 .35
74$157 .80
74$ 158 .35
74$ 194 1.05
745257(8123) .25

74lSOO .45
74LSOl .45
74lS02 .45
74lS04 .45
74lS05 .55
74LS08 .45
74L509 .45
741510 .45
741511 .45
741520 .40
74l$21 .25
74L$22 .25
74LS32 .40
74lS37 .40
74lS40 .55
74lS42 1.75
74lS51 .65
74l$74 .75
74L$86 .75
74LS90 1.30
74 LS93 1,00
74 L5107 .95
74LS123 1.00
74 lS151 .75
74 l$153 1.20
74l$157 .85
7415164 1.90
74lS367 .85
74lS368 .70

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd. San Diego, CA 92111 (714) 278-4394

All orders shipped prepaid No minimum
Open accou nts invited COD orders accepted

Discounts available at OEM Quant it ies
California Residents add 6% Sales Tax

24 Hour Phone (714) 278-4394 MastlrCharge I BankAmlricard

9000 SERIES
9301 .85
9309 .35
9322 .85
95H03 .55
9601 .75
9602 .50

MEMORY CLOCKS
745188 (8273) 3.00
1702A 7.95
MM5314 3.00
MM5316 3.50
2102-1 1.75
2102 l ·1 1.95
TMS6011 NC 6.95
8080AD 15.00
8T13 1.50
8T23 1.50
8T24 2.00
21078-4 4.95

8266 .35
8836 .95
Men .95
8038 3.95
LM201 .75
LM301 .25
LM308 IM inil .75
LM309H .65
lM309K(340K·5).85
lM310 1.15
lM311 D(Minl} .75
lM318 (Mini! .65

lINEARS.
l M320K5
LM320K12
LM320T12
LM320T15
LM339
7805 134OT·51
LM340T·12
LM340T·1 5
lM340T·18

REGULATORS. etc.
1.65 LM340T·24 .95
1.65 LM340K·12 2.15
1.25 LM340K·15 1.25
1.65 LM 340K·18 1.25
.95 LM340K·24 .95
.95 LM373 2.95

1.00 LM380 .95
1.00 LM 709f8,14 PIN) .25
1.00 LM711 .45
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Social Events
from~ 16 1

on h;~waV M-2e. RelreW1ments at
the site, am ple parking, campsites
available at a nominal fee. Reg. $2 at
the door. Drawings and door prize.
Many free family passes for tou rs in
the famo us Tahquamenon area. Many
other pr izes. Talk-in on 25-85, 28-88
52 & 94 simplex. Correspondence
WaGaR.

AKRON OH
JUNE 12

The Goodyear Amateur Radio Club
o f Akron, Ohio will hold its 10th
Annua' Hamleu and Family Pimic on
June 12, 1917 at Wingfoot lake Park
be1_ the hoUfS of lOam and 6
pm. The park is located southeast of
Akron on County Road 87 near
Route 43. Ample pafking, rain shel·

lers, piCl'lic fiICilities, kids' play areas
and refreVwneril stands. The Ilea
markel /swap shop space is free with
the admission ticket. Gear displays,
prizes. etc. Sorry - no overnight
parking or swimming. Mobi le chec k-in
on 04/64. Family donat ion $2 ad
vance, $2.50 at gate. For mo re info
contact Don Rogers WA8SXJ , 16 1 S.
Hawkins Ave .. Ak ron. Oh io 4431 3.
Pko ne : (216) 864-3665.

SANTA MARI A CA
J UNE 19

The Satellite Amateur Radio Club
is sponsor ing its jflnual Santa Maria
Am,lIeur Radio Picnic and Swapfest
Sunday, June 19, 1977 beginniog at
noon. at the Newlove-Union Oil Picnic
Grounds on Orcutt Hill (walch lor lhe
sign marking the turn ·o ff one mile
south of Clark Ave. on U.S. 1011.

Swap tables available at S3 each.
Santa Mari, Slyle Sarbecue to be
served al 2 :30 pm Talk-in on 146 .52
and 7280 kHz. Many prizes. Tickets
$5.00 adulU. $2.50 children. For
advance orders. send checks to Santa
Maria Swapfest, Pos t Office SO"
1031 . Nipomo. California 93444. For
fu rther info contact Satellite Amateur
Radio Club. PO Box 161 5, Vanden·
berg Air Force Sase, CA 93437.

PORTAGE IN
JUNE 19

The Lake County Amateur Rad io
Club's 3r d ann ual hamfest is J une
19th at the Isaac Walton League in
Portage. Ind ill"la. Hake 1-94 to Ind.
249 exit, then north on Ind. 249 %
mile. l Tickets: $1 .50 advll"lce, $2.00
at gate. Write : Herbert S. Brier W9AO
(W9EGa), 409 5. 14th St. , Chestenon
IN 46304.

JACKSONVILLE IL
JUNE 26

There will be ill hamfest held in
J ac ksonville, Illinois June 26. 1977.

Same place as last yeilf. Talk-in
146.40/ 14 7.00 WR9ACS, For further
information contae! la tter April lstl
Box 2 71. Jacksonville, IL 62651.

CUMMINGTON MA
JU LY 9 ·10

The Northern Berkshire Amateur
Radio Club Hamfest will be held Ju ly
9th and 10th at the Cummington
Fairgrounds. Cum mingto n MA. Free
ove rni!#lt camping, tech tal ks, demos.,
and deal ers. Flea market $ 1. Admis
sio n $3 with XYL $5, advanced $2
and $4. For in formatio n write Hildy
Sheerin WATZNE, 79 Greylock Ter.,
Pittsfield MA 0120 1.

OAK CREEK WI
JULY 9

The South Milwaukee Amateur
Radio Club Swapfest ' 77 will be held
Saturday, July 9. 1977 at Shepard
Par k (A merican Legion PO$! =- 4341.
9327 South Shepard Avenue. Oak
Creek, Wisconsin . Activities be9in at 7
am and will run until about 5 pm.

Are YOU
a computer

hobbyist -. '. -: ::,--

'- .- .-,- .-.-, .- .~.~ .
'- .
" .- .--.- .- .-.-.----.
•

•

yet?

D YES! SI.'I my ""~ y. ... /( ;l obIIu d ruboc,iprio " fo, $ /5 "'; Ih !f'. "••r pub/im MJ
ISW••

73 Sn7

b p. date _

csn

lip

Intert>enl< •

State

TR Y A SUBSCRIPTION
The cowr price is $2 hh" '. $24 a

yearl, bul Ih. Subscri pt ion ral e i1
on Iy $ 1S for the yaa• . . . a sav;no of
$9.00. You ....1'1 pay lor il with you.
cred it card ~BenkAmeri card. Master
Charge. Amer ican ElIPreu l 0. you
can even be billed d ireCl ly. Send in
lhe bela.. COupon ... e copy of it

0 . call the TOLL FREE
BOO-258--S473 Idu" nll office hounl
and or da' by phone.

Your l ubet:ription ".,11 s_t with
the ... " t poubIished iss-ue• ., allow
.boul " " _ks lor any appa-ent
action. If you ....ould Io ke 10 be /iliad
in ..,111 the beck IU they are S3
aKh and at last CO l lIO"" _ re U~I

aveilable.

ptn.botIouGll 1lh0J4S8

Toll Free Subscription Nu mber (BOO) 258·5473

$ 15.00encloMd. o Cash D O-. D Money Ordlr

Bill: 0 Masler a... 0 Banlr.~ic¥d [) Am«ic:an bpo",

c."::::::::::::=-:::~:'::;,:;:-;;;;:::=....".o Bill .... direct.
· SUblaiPt,on .....1I sUrt..nth ""_1 publ,>hed i....e. Allow oi" wefts lor proo;ess;ng.

I

I
I

I

DO YOU WANT TO LEARN COM·
PUTERS?

Some ~l'nes . mphasize OEM
systems ... some I re .....-in... more
for c:omPUter scient ists ... Kilobllud
is ..... i-n.., for and b y il1 readen ...
the hobbyists. You'l lind II r"lt
art icles in lhere by wel l kno-, hob-
byist1 sud>. Don La_er Don
AI.... ndeir ••• Peta Sta rk Dennis
B.OWfl . .. Hli Walker ... Art Oli lds
.. . She,la Clark , .. I nd motny more.
Tha emphasis is lun.

CONTROV ERS IAL?
You betl Kilobaud calls a spade .

1PlIde. ..ith no pulled punches.

KILOBAUD IS BRAND NEW
The l irst issue was January 1917

. .. and tha magazine is the fastest
growing and best ac:oepted ..-gazi....
in l he hobby c:omputer f ield al.-r:fy .
You doubt that? Just stop in at any
hobby oomputer 1I.0 re and ask any'
one YOU"" . Kilobaud i1 outl.Uing all
Olher ",..zil'lel combined ... .......idl
llIY10 .:Imethtng consideling the cover
ptic:e of $2 . It 's fu ll 01 good a rticles
and hes a sense 01 humo•. Th... ere
mo.. articles in Kilobaud than you
can ..d in a day . • . rY'Ost reeden
oom "..nl thai Kilobllud just hils to
be read I.om Q)Y1!' to cove' and this
lak" sewral days. II 'S peckad.

MAKE MONEY
Perhaps you've bllln Ihinking 01

t he compu ler hobby as a way to get
inlO a srre ll bus.iness. . Why not1 This
is going to be an enormous l ield in a
COuPle of yee.. and you oen bet that
t ho.. on lhe ground floor M il haw
the best t:henoe at lhe gold . ing .
Kilobeud ..ill help you 1_ 1'1 how to

lIat into man ufaet ... ing to
beco...... a dlllier a manufac: t..... 's
repo-a.ntat ive a .'vice b..-.au
... a _iler. N er before hel lhare
been an opportunity like Ih i1 ... .:I
don'l muff it .. . !Jab hold and Il art
getting you. feet WIlt. It11 no l onl y
pay 011 WIlli in t he long run . yo u11
haw a ball avery minute of the way.

If you are !ik. the resl of us
you'w been raading about microcom.
puters .. . you 're u cited about Ihem
. ,. bUI Ihere i1 110 much to undar 
stand and it all 168m. 110 compl ic:eled
lhat there is no way to undamand it.

Hogwash.
A brand new ......zine is being

pl.blished for computer hobby ists .
for people ..ho are ~,nnef1 .
neophytes ... novietS .•• people

..he haw no i'" wvhet a vtCIored
interrUPt is, but jUS1 tl>tl same wam
to '-1'1 about QOmputeo ..-d ha""
.~.

A home computer syllem can
cost you a bundla il you don't know
.....1 you a" doing. Kilobaud oould
save you a lot of money ... olhen
haw learned lhe hard way . Kilobaud
is a .:I.t of giant club newsletler for
oom pute r hobby irtl , .. a plaoe to
tall each ot lle r ebcur the p.oblems
they 've had , .. and t he 1I01 ut ions. lt 's
a magazine filled wilh great art icles
.. . all wrinan 110 you'll be able to
underSland the m (lor a c han ge!.

You wanl 10 know about hard·
wara ? Read aboUI lhe new MITS
Z.ao CPU .. K~obaud, limply ex·
plained by lhe chap ..ho de-1igned t he
",in;uit . Or ho.. abovt the bftt-wlling
TOL Z-8l O'U ... lhe designer has
..... '11 .... about it in Kilobaud too.
You '.. ....ondering abous "......" "'.....
Sftte systam to ? You <:a n go
t:rIzy on this one bUS before
flipping out, r.ad lhe Hal Walker
a rtide in Kiloba ud and l ind ou l what
the p,oblams are . , . and Iha ,0Iu
l ions.
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. . .tell us you love u s
Ano ref! us your c rftJi t

C¥d number $0 _ can en~,

iJ suwriprKm lor you. A
subscription Jirvt'f you II
bundle o f mono!'Y . . . iusl
figure i t out. A tS2acop v
you're spending $24 a year,
y"t II subscription costs a
lousy $15. N ine dollars may
not be e tot today, but that 's
no feilSDn to iust throw it

''''1' bec8~ you don 't
~t t o bother to pick up
thtt phon<!'.

Three years o f 13 . . . i f
you figured out what th8 t
costs you'd ~nd in a sub·
scrip tion insti1fltly, Not

IYving eJlcu"'to~ that flO out
tNt far (allowing for ~
u$Ud1inflation, incfeilSleS in
pOltage, rising paper pric",
and II new CJlf f or Wayne • • .
a cop y of 13 will probabfy be
$5 three years f rom now ). no
OM lit 13 has d<l'finirely been
IIb1e to CJlfcuJate the eJ(~t

cost o f thrN more ~iIIS 011

thtt new:sstand. One thing is
for sure, it 's go ing to be a lot
more than the curren t th~
year $36 subscription rate,
which is an obvious r ip ·off.
C8f1 in your three year sub
scrip tion and nvke IJ$ rut!
the day _ CJIme up wirh

that low n umber.
It's toll "8 '

800-258-5473

®

~
, i

~

220 MHz e.:mii
440 MHz e.:mi

The Master in 2 Meter FM

Positive performance at a
practical pri ce makes our
HR -2B tops on 2 meters.

Individ ual trimmer capacitors
give bull 's-eve accuracy for

working repeaters or point-to
point. The .35,l.1V sensitivity and
Hilla power switch insure your

hearing and being heard .. . clearly
and rel iably . . . the Regency way.

the first name in sol id s tale

THE FM LEADER

HR-2B

FEATURING THE _

.. _AND THE

~-------------..,

e f---- ------I
2METER il.aIII
6METER~ , -'I

e- - - - - - - - - - -------

12 Channels
15 Watts
$22900 Amateur Net

and someone
is ulUitlly around during
offietl hours to take your
or'*', aedit urd numbtN
(Mn~r ChIIrf}/!, BankAmtif'i·
C¥d or Arrwra n Expres:sJ .
Whi'" you 'll!' CJlJling whlJt
would i t hur t t o get Kilobaud
too? A nd maybe a few books
for the barhroom.

If the line is busy tear out
th<!' CMd bound in the back of
~ magarine •. . iust inside
rh<!' back CO\o'Ifr •••

While you lITe tearing out
canJs i t is h igh time for you
to mark up rhe reader's
service Cilr d and send rhat in

too. A good response con·
vince! lIdvertisers to run more
ad$ • • . you f}/!t more pages
of mM}IJZine. It's, good
in..stment.7707 Record s Street

Indianapolis, Ind iana 46226

UHF-The Ultimate in FM

440 is fresh .. . it's new .. .
and with our HR 440 you can

use UHF without using-up your
budget. So, pioneer some new

ground I Put a compact HR 440
under your dash or at your desk.

It's the best way to usher yourself
into UHF.

HR-440

~~Q:I,ELECTRONICS.INC.

12 Channels
10 Watts
$34900 Ama teu r Net

.,
@ 1I176
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---~ --- - -. _.. -----

-e~'1.Communications Corp.
208 Centervi lle Road. Lancaster, Pa. 17603

In Pa. call 717- 299-722 1 collect.

- -

··.EJ~ o · _• • • •

FM·76 220 MH z

12CHANNELS 10 WATTS

ONLY $165.00

::.• .!frl
MARK·3 146 MHz

12 CHA NNELS 15 WATTS

ONLY $169.50

Call BOB RAUCH at Clegg today for
full details on these and other Clegg
products and accessories.

--~: ~:- - "::", ~- -- . - ~ ~ - - -~ - -- -- -

elfll-" IECONOMY LINE I
N othing can match the

value and performance of these

two VHF FM Transceivers!

• Seven Elements
• Three Bands (10·15~20)

• Single Feed Line
• Flexible Tuning
• Close To Mono-Bander Specs

With Optimum Spacing For:
High Forward Gain
High F:B & F:S Ratios

BROOKFIELD MANUFACTURING CO.
RFD 5, Pocono Road
Brookfield, CT 06804
(203) 775-3665 813

•,,
A

$395 Delivered U.S.A.
E~cept Alaska & HawaII

The Incomparable Brookfield

703

IN
•

IT PAYS
TO AdVERTisE

HOW TO MAKE BETTER QSL CARDS

Now why wou ld anyone want to make his own QSL cards ? They are available
for a pittance through the ads in 73 • .. good looking cards too . .. and there are
maybe a hunli"ed small QSL printers making a living from the ham biz ... so why?

Unless yo u have pride in your station, it is of no matter. But if you want to have
a card which will get comments ... which will be the center of attract ion on any
hamshack wall . . . which will stand out at hamfests •. • then you have no cho ice
but to make your own.

This boo k tells all - how to come up with an o riginal design, how to get the
type set, where to get the supplies yo u need to make fa ntastic cards, and how to
make them. Are you going to continue to use you r o ld QSL card or are you going
to take a little extra t ime and effo rt and have o ne which people will talk about
when they get it? An outsta nding card brings better result s, too.

Your choice. The book is only $4.95 and you'll save that or more when you
make your cards.

Use the order card in the back of th is issue.. .. or write
Allow 3-4 weeks fOT delivery.

•magazine
Peterbo rough NH 03458
DEPT. a SL BOOK

73/5/77
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The New Programmable Clock Kit
from Digital Concepts. $29.95

IT PAYS
TO AdvERTisE

•
IN
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Amateur Headquarters for the Northeast

~®IJIlliID~lID\©:&~~:~Yy
185-191 West Mam Street .. P O B ox BB
Amsterdam, N ,Y. 12010 Tel (518) 842·8350
Just 5 minutes from N .Y. Thruway - Exit 27

ZipState

o Check 0 Money order
o BankAmericard 0 American Express

73/5/77

Signature _
Card # Interbank # _

Expiration date _N"". _
Address _

City

Send me Reputer Atlas!es) • $ 1.95

Please find $ enclosed . 0 Cash
Bill: 0 Master Charqe

With over 1245 changes since the 1976 Atlas, and over
3000 repeaters listed, you need this Atlas to keep track of
repeaters as you travel. Repeaters are listed both by
location and b), frequency. To help you find repeaters
quickly when drivin g there are state maps showing the
locations of the repeaters by output frequency.

The 1977 Atlas also has a chapter on how to lise
repeaters .

INCREDIULE BARGAIN AT 1.95 POSTPAID

197' REPEATER ATLAS
01 the WORLD

MAGAZINE,

PETERBOROUGH, NH
03458

----- ----- ----- ----- ----- ----- ----- ----
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e TH E NEW RTTY HAND BOOK This is a b rand new 1977 edition
book . • . the o nly up-to -date RTTY book availab le . The state of the art
has bee n changing redica lly and th is has made all previo us RTTY books
obsolete. Th is book has the latest circui ts ... great for the newcomer
and the expert alike something (a wh ole lot , act ua lly) for everyo ne .
Irs ALL TH ER E Only $5.95.

eHOW TO MAKE BETTER nst,s Be proud of your aSL cards .. .
have a card ....,hich gets front space on every hamshack weu ... ...., ins
priles at hamfert s. The o nly ....,ay to have a truly o utstand ing ca rd is to
ma ke it yourself . .. which is easy when you have this new book. $4 .95
postpaid .

-"',,---
e VOL. I COMPONENT TE STERS JU$l o ut is Volume 1o f the 73 Fest
Equ ipment Libra ry . .• how t o build transisto r testers leigt\t o f 'em} ,
diode t esters 131. IC testers 131, vo ltm et en and T VT Ms (9), o hmmet ers
(8 d ifferent kinds!, inductance (31, capacity 191 , a measurement,
crystal chec ki ng 161, temperature 121. aural meters for the b lind 131 and
all sorts o f miscellaneous data on meters . . . using them, making them
more versat ile, making standards, th ings like that . lnvalueb le book.
ridiculously low priced . Te st Equipment Lib ra ry, Vo l. I, Component
Testers. $4.95
eVOL. II AUDIO FREQUENCY TE STERS HOW'S YO UR SPEEC H
POWER? YOUR S HIFT? YOUR SY NC? You can find o ut easily with a
litt le time and a ju nk box full of parts. It 's all r ight there in t he new
Volume II of t he 73 test Equipment Library .. . Aud io F requen cy
T est ers ... jam packed full of a ll kinds of audio frequency rest
equipment . So if you're into SSB, Rny, SST V, et e ., this book is a
must for you .. . 90 00 book for hi ·fi addicts a nd experime nte rs to o!
Test Equipment Library , Vol. II, Audio Freq uency Testers. $4 .95
eVOL. III RADIO FREQUENCY TE STERS Rad io frequen cy waves
are t he common denom ina tor of Amateur Radio so here is I book for
all hams. No matter what you r specif ic euecest , such items as SWR,
antenna impedance, line im pedance, rf o ut put and f ield st rength should
interest you. This book not o nly gives deta iled instruct ions o n testing
these it ems but ind udes sect io ns on signal generators, crystal calibra-
t ors, gr id d ip oscilla to rs, no ise gel'llrators, dummy loads and much
more . It 's a must fo r all up-to-date sha cks. Test Equipment Library,
Vol. III , Radio Frequency Test ers. $4.95

---

o Cleek 0 Money OI"der
o Master Cll1ge 0 American Express

Dept: N.B . Peterborough NH 03458

$ _enclosed. O Cuh
Bill my : 0 BankAmericard

I~~~------------------------'
o Vol. I Component Testers @ $4 .95 I

I 0 Vol. II Audio Frequency Testers @ $4 .95 I
o Vol. III Radio Frequency Testers @ S4.95

I 0 RTTY Handbook @ S5.95 I
o How To Make Better QSLs @S4 .95

I Card # Interbank #'-- EltPi rati.on date ------ I
I _. ~'Nture------ - - _ __ I

Addno _

I Oty &ate Zip___ _ I
L ~ 73/Sm l

_______ .~ magazone :......J
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Use the order card o r itemile yo ur order on a se para te pie ce of paper and m ail to 7 3
Magaline , Pet..-borough NH 03458. Be sure to include ch eck or detailed credit ca rd information .

Note : Pr ices subject to change w ithout notice on books not published b y 7 3 Magaline.



· ~\l\Sl HOBBY
~11l'l compUTERS

This book takes it from where " Hobby
Computers Are Here" leaves off, with chapters
on Large Scale Integration, how to choose a
microprocessor chip , an introduction to pro
gramming, low cost 110 for a computer. com
puter arithmetic, checking memory boards, a
Baudot monitor/editor system, an audible logic
probe for finding those tough problems, a ham 's
computer, a computer QSO machine . . . and
much, much more! Everything of interest is
there in one volume, ready to be enjoyed by
you. Don 't miss this tremendous value! Only
$4.95 postpaid.

un.: ~2'~

HOBBY
COmpUTERS

HOBBY COMPUTERS ARE HERE has cont inued
to be the best selling of the books directed to the
computerists. Your library is not complete without a
copy . . . only $4.95 brings you a fantastic book for the
beginner. It will help the beqinner get into the world of
microcomputers - it is a complicated world and
beginners need all of the really fundamental help they
can get. Some chapters .. . What 's a Computer?, Histo ry
of Numbering Systems, Is Digital New?, How Computers
Figure , What's That in Binary? Computer Languages,
How Gates Work, TTL - Best Logic Yet, Ins and Outs
of TTL, Flip-Flops Exposed, Memory Chips, New
Cassette System Standard, Build this TVT, Using Surplus
Keyboards, Morse to RTTY Converter, ASCII to Baudot
via a PROM, ASCIIIBaudot via PROMs, A Second Way.
PLUS reprints of some of the 73 editorials 00 computers
- gathered in one place to tie the whole works together
for yo u. Don 't miss out any longer on the fun of hobby
computing and the fantastic applications of the se tn
credible devices! $4.95

" It's the first book I 've ever read about co mputers that I
can understand ..."

Signature _

---------------------,
I
I
I
I
I
I
I

7315~..J

Please send me : The New Hobby Com puters @ $4.95
_Hobby Computers Are Here! @$4.95

Total order $ _

$_ ---'enclosed . 0 Cash 0 Check 0 Money order
Bill: 0 Master Charge 0 BankAmericard 0 American Express

Card # Interbank # _
Expiration date _
Name _

Address _

City -== _

r
I
I
I
I
I
I
I State Zip----

'- ----1S:.agazi:: Dept. He Pet'::orough NH 0345:' _
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The back issues of 73 are a gold mine of interesting
articles .. . jus t take a look at what 's been covere d . .. every
possible interest. This is the most impor tant li brary you can
have for hamming.

The supply of these back issues
when these are gone, that wi ll
proc rastinat ing.

Single issues
Ten back issues (your choice) . . .. . $12 postpaid in US.
Twenty-fi ve back issues (your choice) $20 postpaid in US.
Twe nty-five back issues (our choice) $10 post paid in US.
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Since there's litt le to get stale in back issues of 73 (our
magazine is not padded . .. like o thers . . . with ream s of
activity reports), yo u 'll have a fantastic time reading them.
Most of the art icl es are st ill exciting to read . . . and old
edit orial s are even more fun for most of the d ire predictions
by Green have now come to pass. In centive li censing was every
bit the debacle he predicted .. . and more. You 'll really get a
kick o ut of the back issues.
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issues containing hundreds of articles &projects
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• NOVICE ST UOY G U IDE - Here is a com ptetetv new study gu ide and refe rence book for the ecteouet ham . This is no t a quest ion/answer
memorization course. Electronic and radio fundamentals are presentee and e ill p!a ined in an easy-Io-unders land fashion. preparing t he
beginner fo r the Novice exem. Include,; the lates t FCC amateur regulations, as well as application forms. Easily the best path into Ihe
eillciting world o f ha m radia l $4.95.
• GENERAL CLASS STUDY GUIDE - A com p le te theo ry course fo r Ihe prospect ive General or T edtnician. Th is reference explains
trense to r, am plif ie r, and general radio theo ry , w hile preparing the Novice lor t he " big" l ickel. Afte r gett ing your t icket, you' ll use Ihis
guide aga in and again as an electronic reference source. Not a q uest io n/a nswer guide that becomes dated when the FCC updates the amateur
exams. $ 5.95.
• ADVANCED CLASS STUDY GUI DE - Ready t o upg rade you r license? To p revent re ta king the FCC theory exam, you need the 73
Advanced tnecrv guide. sse, antenna t heory. t ransmitters , and electronic measu ring techn iques are covered in deta il in th is eesv-rc -touow
St udy guide. Special modes and techniques , such as RTTY. are al so t rea ted. An engineering degree is nor oecesserv to master Advanced
Iheory - try th is book before visi ti ng tne eKaminer's off ice! $3 .9 5.
• EXTRA CLASS LICENSE STUDY GU IDE - Before going fo r your 1 K 2 call, it pays to be a master o f the Extra cla" electronic theory.
This study guide is the logica l extension of t he 73 Iheory cou rse. All the theory necessarv to pass the exam is presented. Antennas,
t ran smission lines, sw r are discussed, as well as noise, prop aga t ion . and special lzed commun icat ion techniques. Th is book is no t a c lassroom
lecture or memorization guide, bu t rather a logical presentation of t he material th at mUSI be unaeaeooa before attempt ing the Extra exam.
Save yourself a return tri p t o the FCC and try the 73 met hod fi rS! 1 5 5.95.

you for the rest o f your life ! Can you alford 10 take your Nov ice exam with out f irst l isten ing t o yo ur tapes? •

'0

•

••

•

•novice
theory

tapes
Startling learning Breakthrough

You 'll be est c und ed et how really simple the t heory is when you hear it expla ined on t hese tapes . Th ree
tapes of theory and one of queSlio ns and answers from t he latest Novice eKams give you t he edge you need t o
b reeze through your e xam .

73 is ir uere steo in helping get more amateurs, so we'r e g iving you the concrete set of o ur tapes for t he
lncredibtv low pr ice o f ONLY S 15.9 5.

Sc ient ists have proven tha t you learn faste r by li$leni ng t han by read ing because you can play a cassette
tape over and over in yo ur spare lime - even w hile you're dr iving l You get m ore and more info each time
yo u hear it .

You can 't progress witho ut solid fundam entals. Th ese fo ur hour -lon g tapes give you all the ba sics you 'll
need t o pass t he Novice exam eas ily. You' U have an under$landing of tbe basics wh ich wi ll be inva lua ble to

NEW CODE SYSTEM - Four Speeds Available
6 WPM Th is il the pract ice anywhere, and yo u' ll be mo.. 20 WPM Code is whet gem

t epe f or the Nov ice and T.. c h- Ihan p repared f or rn e ealV 'IOU when YOU go fo r t he
5 WPM Tt,i , ;, the begin- nician licenses. II is made up F CC eKern , E"lra Class license , It i. 100

n iog taoe f o< people who d o o f on.. solid h o ur o f code. len t 8mb.na ls ing 10 pan ,,: Ou t iu st
nOt kn ow th. c o de 011 a ll. It al the o t " c ial F CC standa. d '3 WPM Code grou~ beeeuse YOU didn't P ' eJ>i" .
takes Ihem through the 26 ( no 0 1her ta pe we· ..... Nard _gII ' n,_t . brisk 13 per so VOU yo ursel f wilh Ih' I I.p• .
letlers. 10 n u mb..., and nee u M10 ,heM sl.n~,ck, so many w ill be a' ..u e when YOU SIt T hough th " II only o n " word
__rv punctue l ion. comple t e people f lunk Ih. c o de ....... -.n down in h ont o f the A H IV feste r. Ihe code groups are 100
with pr.uice _.....ry sttIQ o f t he they " • • Suddenl y _ under eyed go" . rnmenl in Spei: tor d itf,cu lt that y o u ' lI a lm ost h Ili
way usi ng t he ne....ell blitz pressure _ fa ced ...., Ih charec- and he 11• •11 sending you plain allMP copying ,h. F CC null
l each ,ng t ech nique s. II is t• •s sem 81 13 ....pm . nd l.ngu age .1 o nly 13 per . You by com pa. ,so n Use...eport
al mon m iraculo us' In one spaced for 5 wp m ). Th is tape need Ihis extra m.rgin 10 over · Iha' 'hey can ' , bel ieve ho....
hou r m any p.ople - including is nOI memori l.b le. unlike the com e t he p.nic wh ich is u ni e"sy 20 per . eall y i. w ith this
kids o f ten - er• • bl. 10 zany 5 ....pm lape. since the ve<181 in Ihe tesl situa tions. l antastic one ho ur teoe. No
mMt. t he cod• . Th...se of code g.oups a t• • nti•• ly . e n· Wh . n you've SP.nl yo u. o ne who can copy 1hese tap"
I.... nina giv" co midence to do<n ch. ...c te•• s.nl in g' QupS monev .nd time IQ t.k. lhe cen POss'bly f. il th. FCC t••I .
begin....... who m ighl Oth .,.· o f fI"•. P<actic. Ihis on. d u. I"t yo u' ll Ih.nk h••v.ns YOU Remov••11 I... of th. code
.... i.. drop OUI . ,ng lunch . whil. in the cer. had this beck- break, ng lape. I Of ....er ....ith Ihese U'P " .

ONLY 4 for $ 15 .9 5' 73 ,,;n th. publishing busln• •. no r tap". so th• • are p riced much lower than .nvon. else could self them. H . ....
you .ver seen one hour c II, se tt e. for under $61 For 111 clau m ail add 2511' per t ape ord.red,

FOUR T APES for $15.95
$4.95 EACH

....-. ._-........ ..._............~_;;:_;;.f=:::::"'''':':::::=J
How can 73 make such beautiful cards, printed o n lhe best

C08ted stock, available for about half the regu lar COlt?
The wo rld and sate llite <Ire prinled in blue, your neme,

address and ca ll are in black. The eso informat ion is a standard
form on the back. DOM ESTIC ORDERS O NLY

ALLOW e-a WEEKS FOR DELIVERY .

ONLY $7.50
for 250,
$12.50 for 500,
$20.00 for iooor

QSLsl
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-0 -0 - -0-
RAD/O AMATEURS

TALK T0.I'!.E..!~~LD !!

BUMPER STICKE RS;
RADIO AMAT EU RS TA LK TO THE WORLD II
A UTHORIZED VEHI CLE
SUPPORT YOUR LOCAL POL ICE

SOI_ch; . nv 3 for $1.00
BINDERS - Red Binders w ith gold lettering keep your 1976 &
19 77 731 sere from being 10 $1 o r damaged. Each b inder holds
12 issues. $6 .00 ea .. 2 fo r $1 1.00.

BACK ISSUE BUNDLE ! 73 M.g.lln. Cia.',,., IHU. Sconta,n ' ng
hundreds of artie'. & pro j.c:ts Gr. at for nostal,.. butts 20
eapi.. 1.11 d,ff ••nt) for $8.00.

Use t he order card o. itemi ze your o rde r on a sep.r. le piec:e of paper and mail t o :
13 Rad 'o BookshoP • Peterb oro ugh NH 034 s.a Be sure 10 InclUde check or d et ailed c red il ca rd information .

Note , Pric" subject t o c h. nge wit hout notice on books not pUblished by 13 Ma9llline .
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- REPEATER ATLAS Hu nd reds of new list ings .. . by bot h location
and frequency . . . dual list ing, invaluable for you r car . .. find t hose
repealer, as you travel. This is the ONLY complete list o t repeaters
being published. Almost 3(X)() repeaters list ed in th is issue _.. repeaters
from all over the ent ire world. Only $1.95.

- VHF ANTENNA HANDBOOK The NEW V HF Antenna Handbook
de tails the theory , design and construct ion of hundreds of different
VHF and UHF antennas .. . A practical book written for the averase
amateur who takes joy in b u ildi ng. not full of complex fo rmulas fo r t he
design engineer. Packed wit h fabulous antenna projects you can build .
$4.95.

- WEATHER SAT ELLIT E HANDBOOK Simp le equipment and
methods for getting good pictures from the weather satellite. Antennas,
receiYllrs, monitors, facsimile you can build, tracking , au tomatic control
(you don't eve n have to be homel. Or. Taggart WB80QT $4.9 5.

_ COAX HANDBOO K The world's o nly handboo k devoted exclusively
to coax , leedlines and connectors. Special price o nly $1.50.

~.. . :

O~;i
- . ,

_ V OL. I COMPONE NT TESTERS ... ho w to bu ild trans istor testers
fBI, diode testers 131, IC testers 131, vol tmeters and VTVM s 191,
oh mmete rs lB d iffe re nt kinds), inductance 13 1, capacity 191. Q
measurement, cry stal checking (6). tempera tu re 12) , au ral meters for
the bl ind (31 and all so rts of miscellaneous data on meters ... using
t hem, making them more versati le, making standards. Invaluable book,
$4 .95.
_ VOL. II AUDIO FREQUENCY TESTERS ... ja m packed fu ll of all
kind s o f audio freque ncy test equipment. If you're into SSB. RTTY,
SSTV, etc ., t his book is a must fOf" you ... a good book tor hi-fi addicts
and I Kperimenters to ol $4.9 5 .

_ VOL. III RADIO FREQUENCY T EST ERS Radio frequency vvaves,
the common denominator of Amateur Rad io . Such items as SWR,
antenna impedance, line impeda nce , rf o u tp ut and f ield strengt h;
detailed instructions o n testing t hese Items includes sections on signal
generators, cr ystal calibrators, grid dip osci llators. noise generators,
dummy loads and much more. $4 .95.

- THE NEW RTTY HANDBOO K is a brand new 1977 edItion and t he
only up -to-date RTTY book ava ilable. The state of the art ha s tJe.en
changi ng radically a nd has made aU previous RTTY books obsolete. It
has the latest c ircu its, great for t he newcomer and the expert alike . . .
Only $ 5.9 5 .
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-73 VE RT ICA L, BEAM AND TR tAN GLE ANTENNAS b y Edward M.
Noll W3 FQJ Describes 7 3 d ifferen t anten nas for amate urs . Each desiqn
is the result of the au thor's own experiments : each has actually been
bu ilt and au -tested. Includes appendiCl!$ coveri ng the construc t ion o f
noise b ridges a nd a ntenna line tuners, as _II as methods for measuring
resonant frequency, YlIlocity teeter, and stand ing-vvave ra t ios. 160
pages. $5.50.

-IC OP-AMP COOKBOOK by Walt er G. J ung . COVtlrs not only t he
basic theory o f the IC op amp in great detail, but also includes over 250
practical circui t aocucauor u. ftber euv illust ra ted. 592 pages. 514 x 814,
softbou nd $12.95.

- 73 DIPOL E AND LONG -WIRE A NTE NNAS by Edward M. Noll
W3FQJ Th is is the fIrst collection of virtually ewry type o f wire
antenna used by amateurs. Includes d imensions, configurat ions, and
deta iled const ruct io n data for 73 d ifferent antenna types. Appendices
describe the construc tion of noise bridges, line tuners , and data on
measuring resonant freq uency, veloci ty factor , and SW'. 160 pages.
$5.50.

_ RF AND DIGITAL TE ST EQUIPMENT YOU CAN BUILD Rf burst ,
function, square vvave generators, variable length pulse generators 
100 kHz marker, i· f and rf sweep generators, audio esc. a tlrf signal
injector, 146 MHz synthesizer, d igital readouts for cou nters, several
counters, presceter, m icrovvaYllmeter, etc. 252 pages. $5.95.

_ SSTV HANDBOO K This excellent boo k tells all abou t it , tram its
history and basics to the present state of the art techniques. Conta ins
chapters on circui ts, mon itors, cameras, co lo r SSTV , test equi pment
an d much more . Hard bound $7 , softboun d $ 5 .

UN the order card or itemize your O' d e, on e separat e p iece of PlOPe, and meil t o :
73 Radio BookshOP _ Pete, bo, ou gh N H 03458 Be su re to inclUde c he<;k o r det",led credit eerd info rmat ion.

Note : Prices sublect to c henge without notice on boo ks not published by 73 M"gAzine.



_ RTL COOKBOOK by Dona ld Leocesre-. Explains the how and why of
RTL (Resistor·T ra nsi st o r Logic ) and g ives design informat ion t ha t can be put
t o pract ica l use . G ives a mult itude of digital appl icat ions ranging from the
basic switch to the sophisticated counter. 240 pages; 5 % x 8 %; so ftbound.
55.50.

-TTL CO O KBOOK by Donald Lancaster . Explains what TTL is . how it
works. and how to use it . D iscusws pra c t ical applicat ions, such as B digital
counter and display syltem, ewnu counter, electronic nopwatch, digita l
vol t m et er, and a digital tachometer . 336 pages; 5% x a %; softbound . $8.95.

- T VT COOKBOOK bv Donald Lancaster. Describes the use of a standard
television receiver as a microprocessor CRT terminal. Explains and desc ribes
character generation, c ursor cont ro l and in t erf ace in formation in ty p ica l,
eaev-to-unoersrand Lanca st e r st yle . This boo k is a required text for both the
microcomputer ent husiast and the amat eur RTT Y operat or who desires II
Quiet alternative to noisy teletype machines. $9.95.

_HOW TO MAKE BETTER OSLs Be proud of your aSL cards • .•
have a ClIf"d w hich gets fro nt space o n every hamshack wall .. . win
p rizes a t hamfesu . The o nly way t o have a truly outstanding card is to
make it yourself ... which is easy when you ha ve this new book . $4 .9 5.

• PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 sim ple
teet instruments you can make - covers VOMs, VTVMs, sermccodcctor
te5ting u nits, d ip meters, wattmeten, Bnd just about anything etse you
might need ar ound Ihe test ten and ham shack. $4.9 5.

• FASCINATING WORLD OF RADIO COMMUNICATION l ntere5t ing
stories in the history of radio pioneering and discovery. Also include5
the tuncemeruets of broadcast band OXing. A must for every radio
amateur. $3.95.

• 1001 PRACTICAL ELECTRONIC CIRCUITS Tab 's new 1001
circuits is available for only $9.95 ppd. The next time you want II
c ircuit for just about anything, eat your heart out that you didn't send
lor this book the first time you read about it. You'd better o rder the
book r ight away, before they ru n out. $9.95.

-
•
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- BASIC by Bob Alb recht, etc. Self· teac hi ng gu ide to the com pu ter language you
will need to kn ow tor use with your m icrocomputer . 324 paqes. Th is is o ne 0 1 t he
easiest ways to learn co mpu te r programming. $4.95.

_ WHAT TO 00 AFTER YO U HIT RETURN PCC's firs t book of comp uter
game5 ... 48 different co mputer games you can play in BASI C ... programs.
descript ions, muchly illustrated, Lunar Landing, Ham m urabi, King , Civil 2, Gubic
5, Taxman , St ar T re k , Crash, Market, etc. $6.95.

_1 0 1 GAME S IN BASIC Okay , so once you get your computer up and running in
BASIC, then what? Then you need some programs in BASIC, Ihat's what. This
book has 101 game5 for you, from vt'fY simple to real buggers. You get t he games,
a description of the games, the listing to put in your computer and a sample run
to show you how they work. Fun. Anyone game will be worth more t han t he
price o f the book toe the tun you and your family will have with it . $7 .50.

Use the order card or item ile your o rder on a separate p ieca of papa. and ma il t o '
73 Radio Bookshop _ Peterborough NH 03458 Ba sure to inelude ehec;k or detai led e redi t eard in fo. mation.

NOIll : PriCes subject to ehange without notice on books nOt pUblished by 73 Magazine.



-SCELBI'S GALAXY GAME FOR THE
" 800B"r'B08O" Here's a new tw ill in com
put'" games b y Scelbi Computer Comulting
a nd Robert Findley . The game , " ::iala xy:'
p its t he operator of a spaceship lIgainst alie n
crett, as well as varia bles such 8S speed, time
and ammun ition. No two games are the same 1
This game is described in Galaxy Game for
th. 8008/8080 , publ ished by Scelbi Com
puter Consuh ing, tnc. $ 14 .9 5.
-SCELBI'S GALAXY GAME FOR THE
"6800" Here 's a new t wist in computer games
by Scelbi Computer Consuhing end Robert
F in d le y / Ray mond Edwards. The ga me,
" Galaxy ," p in t he operator of a spacesh ip
aga inst alien craft, as well as such 'Alr iables as
speed, t ime, a nd a mmun ition. No t'OllO ga mes
a re the same I This ga me is d escribed in
GlIIllxy G8f1I6 for the 6800, published by
Scelbi Comput er Consul t ing , Inc. $14.95.
-6800 SOFTWARE GOURMET GUIOE &
COOKBOOK If you have been spending too
much t ime developing routines for your 6800
microproceuor, try the new book by Scelbi
Comput ing and Robert Findley_T h is manual.
6800 Soft_r. GOUrmttt Gui de lITId Cook
book , descr ibes SOrting, searching, and many
ot her rout ines for t he 8080 user . $9.9 5.

--

CMOS
COOKBOOK---
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• BRAND NEW DICTIONARY Th is new microcomputer dictionary fills the
urgent need for all computer people. engineers, scientists, indust rialist . ,
communications people - . s professionals, amateu.... '_ener. , or students - to
become quicklV acquainted with tne terminology and nomencllnure of 8 new
revolution in computer control capabilities in areas that perwde most of man',
daily activities.

Owr 5000 defirlitions and explanations of terms and concepts 1704 peges)
rel ating to micropro<:8$$Ors. miCl"ocomputers and mic:r"O<XIntrollllrs. There are a110
separate appendices o n: prognlmmable caleuhrtors; IT'lBth and statistics defin itions;
flowchart symbols and techniques; bil"lllfy numb. f'(Items a nd switching theory;
symbol cllan, and tables; summaries of BASIC, FORTRAN and APL In addit ion
there is a comprehensi.... e1ed:ronicsJcomputer lIbbreviat ions and acronyms
section. $15.95.
-COMPUTER PROGRAMMING HANDBOOK by Peter Star k. A completlguide
to computer programming and data processing. Includes many worked o ut
examples and history of computers. $8.95.
_MY COMPUTER LIKES ME • •. WHEN I SPEAK BASIC An introduct ion to
BASIC • . • simple enough for your kids. If you _nt to teach BASIC to enyone
quickly. this book let is the _ y t o go. $1.00.

-SCELBI'S FIRST BOOK OF COMPUTER
GAMES Need a game for your eooe or B080
microprOQusor7 Try Scefbi .. Finr Book of
Compurttr G_ s for tM 800818080 which
describes three popular games, " Space Cap
ture ," "Hexp awn," and ··Hangman ." con
plete flowcharts, logic description, program
listing, and instructions are provided. A mult
for the game fr8llkl $14.95.
_THE STORY OF COMPUTERS by Donald
O. SPencer is to romputer books what Dicit.
and Jane is to novels •. . extremely e lementary,
giws the non~mputeriS1 a fa ir idea of what
tM hobbyist is tal king about when he SPNks
computer lingo. Attempts to expla in what
computers are and can do t o a spouse, child
or eny ~Iectronics-minded friend . $4.95.
-MICROCOMPUTER PRIMER by Mitchell
Waite and Micl'lael Pardee, pub. by Howard W.
Sams Company. If you ere afra id to get
inwlwd with microcomputers for fear o f not
undemanding them, worry no long erl The
M icrocomputer Pn'mer describes basic
c omput e r the or y , e xplains numbering
systems, and introd uces the ,.der to the
world of programming . Th is book does not
elaborate o n specif ic systems or chips. but
describes t he 'OIIOrid o f miaocomputing in
" r. ' 'OIIOrld" terminology. There is probably
no better lMly o f getting involved with the
exciting new hobby of microromputing.
$7.95.
_ INTRODUCTION TO MICROPROCES·
SORS b y O1erles Rockwel l o f MICROLOG,
He re is an ideal reference for the individual
des ir ing to understand the hardware 8$pK1 s
of microprocesor systems. Th is book dIS
cribes the hardware dele ils of computer
devices in terms the beginner can understand ,
inst _ d of treating the micro chip as a ' "black
box:' Adelre55ing schemes, registers. control,
and memory are ell explained, and general
information about hardware syst ems is pro
vided . Specific systems are not described and
programming is o nly briefly d iscussed. Intro
duction To Microproctlsson is e hard_r.
introduct ion . _. and e good one. $ 17.50 US
and Cenad<ll , $20 el.Y\lle re.
_THE NEW HOBBY OOMPUTERSl Th is
book ta kes it from where " Hob by Computers
Are Here" leaves o ff, with chapters o n Large
Scale Integration, how to choose a micropro 
cessor chip, an introduction to programming,
low cost 1/0 for a computer, computer
arithmetic, checking memory boards, a
Baudot monitor /editor syst em, an audible
logic probe for f indi ng those tough problems,
a ham's romputer, a computer aso machine
• • • and much, much morel Everything o f
inte rest is t here in o ne volume, ready to be
enjoyed by yo u. $4.95.

-
MICROCOMPUTER~ER

L1KfS"E-

_B080 SOFTWARE GOURMET GUIDE
AND COOKBOOK If vcu have been spe nd in g
t oo much time dewloping simple routine s for
your 8080, try th is new book by SCelb i
Computing and Robert F indley . This manual.
8080 Sofr_ra Gael/mar Guide IHld Cook
book , descr ibes sorting, searching , end m any
o t her routines for tM 8080 use r. $9.95 ,
_CMOS COOKBOOK bY Don Lancaster.
pub . bY Ho wa rd W. Sams Compa ny . Another
winner t rom Don Lancaster, author of t he
famo us RTL a nd ... ~L Cookbooks. The CMOS
Cookbook deta i' _he applicat ion of CMOS.
t he low power lo gic family suitable for most
llpplicat io ns present ly dom inat ed by TTL.
The book fo llows the style of t he original
Coo kboo ks. Eight chapters rover all faClts o f
CMOS N)gic, and the 'OIIOrk is prefaced by 100
peges detailing the characterist ics of most
CMOS circuits. The CMOS Cook book is re
qui red reading for every ser ious dig ital experi
menter. $9 .95.
_HOBBY COMPUTERS ARE HERE If yo u
(o r a friend) want t o come up t o speed o n
how comp uters work . . . hardware a nd soft 
ware .. . t his is a n excelle nt boo k. It starts
with t he fundamentals end expla ins tM cir
cuits, t he besies of programming, along w it h a
couple TVT constr uct ion projects, ASCII
Baudot, etc. Th is book has tM highest recom
mendat ions as a t eaching aid for newcomers.
$4.95.

_ KILOBAUD The Small Computer Magali" e Software & Ha rdware e xposed t o the core. Written for
the no n .f'h O computer hobbyist w ho wa n ts to know w hat ' s new. $2 .00 each at the newsstan d , $ 15.00
fo r 1 year subscr ipt io n. Back iss ues $3 .00 per copy.

Use the order card o r itemi ze you r order on a .eparate piece of paper end mail to :
73 Rad iO Boo kshop _ Peterborough NH 034 58 Be . u re t o inc lude check o r deta iled c red it card info rmat io n.

Note: Prices . ...b ject to cheniB witho ut notice on book. not p ubli.hed by 73 Magezi"" .
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o Payment enclosed
(l extra BONUS issue)

o Bill me later

name _

o Addreu mange only
o Extend IJUbseription
o Enter new subscription
0 1 year $15 .00

Write to:

Let Wi know 8 weeks in advance 10 that you won't mill
a lingle issue of 73 Magazine.
Attach old label where indicated and print new addrea
in space provided. Abo include your mailing label
whenever you write con~ming your subs cription. It
helps us serve you promptly .

I
I a~re" I
I c ity sta te zip I
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HELP DE·BUG THE WATS LINE

f or immediate handling.

A • Next hilJher frequency may also be usefu l
B • Difficult circuit thi l period
F • hir
G .. Good
P • Poor
SF· Sol. 11 _

1977 MAY 1977
SUN MON TU' W'D THU ,., SAT

1 2 3 4 5 6 7, , G G G G G

8 9 10 11 12 13 1:l,
G G ' IS' PIS' PIS' PIS'

15 16 17 18 19 20 21, G G G , G G

22 23 24 25 26 27 28
G , G G G G G

29 30 31 e I! • :J- - -G , P

WATS
LINE- C/O

o

ID:lm®m~Dm@
'--"" PETERBO ROUGH, NEW HAMPSHIRE 03458

IF YOU'VE CALLED 800-251-6771 (second number
in our ad listings) with an order for merchandise or
subscr ipt ions to 73 Magaz ine and more than six (6)
wee ks have passed by with you still await ing delivery
or reason for shipment delay notification - please
send a copy of your cancelled check or credit card
bill and itemized list of your order to

200



YEARS AHEAD WITH YAESU!\lfiJ
'(J YOUR DREAM STATION COME TRUE!

YAESU FT-301 D, FT-301, FT-301 SD, or FT-301 S Transceivers and
Accessories - 40 or 200 watts P.E.P. - L.E.D. Digital or Dial Readout

• FP-301 0 AC Supply/Speaker/Digital Clock/Automatic CW 1.0. • FT-301 0 Transceiver, Digital Readout/All
Solid State/Broadbanded, No Tuning or Loading/160 thru 10 Meters/All Modes, USB, LSB, FSK, CWo & AMI
200 Watts PEP Input . FV-301 VFO, Split Frequency or Crystal Control/ l KHz Readout . YO-30l Monitor
Scope/All Mode Monitoring/Range 1.8 to 54 MHz/Two-Tone 1800-1900 Hz Generator.

AND, MORE YAESU PRODUCTS YOU CAN COUNT ON!

YC-500 SERIES COUNTERS

1\ J1\ --'ll-_------
YC-500E Accuracy 0.02 PPM, YC-500S, 1 PPM,
YC-500J, 10 PPM/6 Display Digits/Readout Range
10 Hz to 500 MHz/ AC Operation Stepped from 100 to
234 VAC , DC, 12 to 14.5 VDC. Professional
Instruments at Amateur Prices!

YC-601 DIGITAL DISPLAY FOR 101 & 401 SERIES

YC-60 1 Displays Transmit and Receive Frequencies
on Bright Green Digital Display Tubes/ Covers 1.8 to
30 MHz with WWV·JJY Position /Plugs into 101 or
40 1 Series/Cable Supplied.

SEE YOUR AUTHORIZED YAESU DEALER NOW AND GET
OUR NEW 1977 FULL LINE AMATEUR RADIO CATALOG

Yaesu Electronics Corp., 15954 Downey Ave.,
Paramount, CA 90723 • (213) 633-4007

Eastern Service Otr. 613 Redna Terrace
Cincinnati, QH 45215. (513) 772-1500

377

era ro.
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