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OSCAAING

A couple of fellows got after me at
the lo ca l ham club meeting to at least
listen in to Oscar 7 on two meters 
the y said I would have no trou ble
hearing it . T he only thing I had ha ndy
for this was a Comcraft, so I looked
up the satellite schedule in the Amsat
column and started fi9-Jring out about
when I would be able to hear it.

Since my interest arose o n an " A"
day, I ha d to wait unti l a " B" day
when Oscar would be outputting on
two meters - it puts out o n 10 m on A
days, and I didn't have anythin g up
fo r 10 at all.

Using the Comcraft - which is an
AM/ FM rig - in the AM position and
with the vto spo tti ng switch on to
provide a substitute bfo, I tuned
around 145.9 5 at Oscar time . .. and
there it was! Signals were pouring
throu~. I had no great trouble coov
ing the CW (except some were awfully
fast) , but 5SB called fo r a very steady
han d - I obviously needed something
a little bit better than this - like a hot
converter for the lo w band rig. What I
was able to copy got me all fired up
OK, G, F, D, SM, OH, ON, PA, UA
and th ings like that were coming
throu gh 57 o r so.

Vanguard labs agreed to whip up a
144·146128-30 MHz Model 407A con
verter. That should do it. I ca lled
Cushcraft to see about antennas 
they are about the o nly outfit making
circularly polarized ante nnas. I figu red
I wo uld get even better resu lts with
their twist array on 2m, though my
simple vertical was doing remarkably
well, even at the end of 100 feet of
the V HF resistor we call coax .

Ed Jay o f Internat ional Telecom
munications had the misfo rtu ne to
call about somethi ng - and we made
Ma Bell rich talking about Oscar. It
ended up with Ed agreeing to send
along a Multi-2000 two meter trans
ceiver and with Audioland (one of our
advertisers) getting their nose out of
joi nt since the unit sent to me had
been earma rked for one of their cu s
tomers. I'm used to things taking
forever, so the arr ival of the 2000 via
UPS a coup le of days la ter was an

event . I just abou t demolished the box
trying to get it hooked up and oper
ating immed iately - it had arrived just
about f ive minutes before the last
Oscar pass (for four days) on a B day.
With about one minute to go I had it
working and Oscar was pou ring
through fan tastically - really lo ud. I
tuned around and discovered that the
SSB signa ls were not readable - they
were on the opposite sideband! I
looked for the switch to change 
t here was none. With but a few
seconds to work on the problem I
wasn't sure that I was in trouble, but I
was pretty sure.

Ed Jay confirmed my worst fears 
the 2000 is upper sideband only. Not
that it is a big dea l - they have a
simple conversion to make it uppe r o r
lower sideband - all it takes is a
second crysta l, a switch and a coup le
of d iodes for the switching circu it . I
hate to wait on things like this . When
I wa nt to do something I like to get
right a t it and see resu lts Quickly .

On the next B day I was there with
the 2000 and a tape recorder, getting
all of the CW copy I could . After a
few days I found myself filling a shelf
with cassettes of Oscar signals. I'l l
have to take the time to edit these
o nto o ne single tape to p lay at club
meetings. If that doesn't make con
vert s, nothing will.

The Van9-Jard converter eve ntua ll y
arrived - RCA phone plugs, ugh 
well, better than BNC. I made up the
cables and hooked it up to the Signal
One and waited for Oscar - beau t ifu l.
Even the SSB was clear now, though I
think either system gets down to the
antenna noise, so there is little advan
tage in sensitivity over the 2000.

The next step, obviously , was to get
a signal on 432 - prefera bly o n
sideband. I started looking around to
see what was available - and asking a
lot of questions. The basic answer is
that there isn 't much available . VHF
Communications has a small kit avail 
ab le for a mixer to take low level
signa ls fro m 29 MHz to 432. I sen t for
one of those . I also sent for the 432
amplifier which wou ld build up the
o utpu t of the mix er to about 10
Watts.
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HOTLINE
HEADLINES

OXCC fees inflate - substantially .
$10 for members, $ 15 for non
members as of June 1, 5BDXCC to
$20 and $25!

First Mobile in motion Oscar OSO by
G3ZCZ!W8 in West Va. Next it'll be
mobi le to mobile?

ARR L book pnces Inc rease - 33 to
50%!

Radio dealers concerned over move to
direct marketing by Genave and Clegg
- will Genave go back to dealers?

Buyer beware! Fift een year old
General Class Hand book sti ll being
sold by major pu blisher - hopelessly
out of date .

Dying Korean boy saved by ham radio
- story makes National Enquire r.

WR2ABK Staten Island repeater pro
vides emergency phone service for 7th
and 9th precinct Manhattan police
after phone fire.

FCC shelves Class E CB proposa l - CB
use of 220 docket cooling at least ' til
the end of the year - waiting ac tio n
on amateur restructuring docket,
further studies of alternate CB bands.

letter from retired FCC amateur head
st rongly suggests fix in the EI A/OTP
Class E dea l.

Moonbouncers at it again - WA6LET
at Stanford Research Institute makes
lots of 144 and 432 contacts.

TV repeater peti t ion entered - for
420 MHz ATV repeater channe l.

A R R L 450 MHz repeater plan
opposed by Mid-At lantic Repeater
Council.

Radio Shac k scutt les 2m xcvr 
decides market just isn' t big encuqh.

Clegg goes to direct sales with new
FMOX synthesized rig to keep price
down with in reason.

Anothe r tower problem - WB2CKB
in Li nden NJ - ove r $2400 in costs
for the suit so fa r.

COflfiTllled o n page /·11

OOPS !
Our thanks to Ralph Tagga rt

WB80QT, for not ing t wo corrections
to t wo of his recent articles in 73.-

1) "Western Satell ite Picture on Your
SSTV Monitors", September, 1974,
page 81 , Fig. 1. In IC4, a jumper
should run from pin 9 to pin 2.
2) "What Time is the Next Sate lli te?",
February, 19 75, page 48, Fig. 2. The
reset line should also go to pins 2 and
30f1C7.

shows up - VE2BYG - most of the
CW work is done at around 15/20
wpm, so a little practice with the 20
wpm cassette is in order.

I checked wi th Mike at KLM to see
how he was doing with his Oscar gear
- no thing for 432 as ye t, but he has a
couple of amp lifiers in the works, one
with 40 Watts out and one with 70 or
80 Watts. His Echo II SSB 2m trans- HOTLI NE EXPANDS
ceiver is also upper sideband only The 1'."10 month delays on ~tting

from Japan, like the Multi-2000 _ hot news out through a monthly
they are using USB only over there. magazine is most frustrating to evetv 
He has a simp le conversion kit for t he one involved. Out of t his frustratio n
Ell to get it to switchable sideband. was born the idea for Hot line - a
For A day operation on the 2m/1 Om bi-weekly newsletter with the latest
translator the USB is just fine _ it 's news of amateur radio.
only when you want to receive Oscar Hotline started out with just four
7 on B days that you need the other pages and covered OX news, last
sideband . mi nute propagation re ports, FCC

TP L used to have some 432 linea rs. releases, hamfests, auct ions, conve n
I called Tom Litty and talked a good ticns, news items of inte rest, jobs
hour with him about the situation _ available In the industry , new
and I may have gotten him interested products, etc. Now we've added
in giving a listen _ tha t will do It. If regula r West Coast reports, FM news,
~ can get Tom bugged to get on repeater updates, Novice news, solid
Oscar we' ll all have some gear avail- state news, Amsat news and Oscar
able. Tom though t he had a 28 volt predic tions and la test info, six mete r
amp lifier around which might do the hot news, SSTV news and circuits,
job for me, but he got just a bit Hamburglar reports, Ham Help needed
evasive when I pushed him to change and things like that. It's up to twelve
it to Class AB1 for sideband. We'll see. pages now - each about double the
I asked him abou t using one of t he size of a 73 page - which is like a 48
450 FM rigs, at least for CW _ he page magaz ine each mo nth.
did n't thi nk much of that _ stable One result of t his is that a lot of
enough for FM, but no good for CW amateurs are able to keep up with
was his observation. what IS realty happening - and

Tom thought I might 'do best to Hotline pulls no punches, you can bet
take a couple of T.4 4 Motorola trans- - wh ich makes for interesting things
mitters and convert them. One could to ta lk about on the air and at club
be made into a low level signa l source meet ings - it also makes for bette r
to feed into a mixer at 460 MHz. informed replies to the FCC dockets.
Subtract from that 28 MHz of side- It's fun to be one of the first to know.
band from the low band rig in a Another result is that club news
balanced mixer and then feed the 432 letters are beginning to get some good
output into the second T-44 an d interesting items to re print, th us
amplify it. Sounds like a lo t of work. making the loca l newsle tters more fu n
Tom said he had a balanced mixer to read. Some Hotline items have
around that should do the job, an appeared in over 300 club newsletters
MD-108 - he'd try to find it and get so far, and almost 80% of the news
it to me. I think that getting on 432 letters are now including at least one
sideband is still a way off for me. Hotline item.

Wel l, there's always CWo I got out For $8 per year you can get it from
an SBE 146/450 transve rter t hat I'd the source - with a first class mai l
picked up a few months ago from a subscription to Hotl ine . It is usua lly
dealer who hadn't been able to sell it
to anyone else. I put the 12 Watts r--- ----:.....:.....::::.::..::::..::.:::...:.:.:..,I Bubble OX coming? High power xmtr
ou tput of the Mu lti -2ooo into it on has been creating bubbles of artificial
144.050 and measured abou t one ionosphere and providing 1000 mi le
Wa tt dribbling out. The next step is to VHF OX contacts.

swing that up onto the tower next to
the Cushcraft twist antenna and see if
a coo pie of Watts of CW will break
into the club.

Some company is going to start
making gear which will produce 432
si deband an d I t hink they will do well
The passband th rough Oscar is almost
empty most of the time - a VE 4
working a G4 - K2UYH and his
potent signal talking with anyone who L::..::~::.:.:.- L"::::::'':''''::':::::'':'::::::::::':::':::':::::':::'':'_ .-J
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BE MY GUEST
Visiting view.' from around the globe.

WHO SAID CW IS DEAD?
I've been puttin off writing U this

letter now 4 weeks, & U ius may not
be there (in the snow) at yr 73 OTH,
as I recalled readin somewhere that U
& a group wer goin on another OX
Europianpedion, that I 4 one wd most
ce rtain ly wd sure hay liked 2 go on
such a trip, but it wei take 2 many
words, valuable paper 2 tell U all ius
small talk .. . but now, as I type along
here. I'm goin 2 wait till I hay an
eyeball wi th the new March 73
issue ... so jus hang on . OK, Here it is
March 2nd. & we've been eyeball in
our March 73 issue & we jus haven't
sent in our letter on docket 2·282, but
wer composing one.

I've jus finished reading over
Richard Bash Reform or Die letter, &
Let me say that I'm sure very glad
that I waited 2 eyeball the March 73.
Boy. I 4 one want 2 get his address jus
so that we can let hin know tha t I
know plenty of H ROs that certainly
don't aggree with his views (Oh I
realize that you'd naturally be 100%
in favor of his views. & I feel that in
all fairness that U sure shou ld hav
printed his address, as well as his
name. & yes, I'm certainly gain 2 do
just as Rich said, 2 write 2 those in
Sam Rayburn bui lding in Washington
2 tell both them & the FCC 2 leave
the code speed exactly where it is, 13
wpm , etc . . . 4 the General &
Advanced-Class license. & if they jus
can't Hack it . . 2 get a Tech license, &
if they just can't get up 2 5
wpm , . . Well then , go & get a
Children's Bander ticket, & get on the
air .. Mine U Wayne, I 'm so very
happy that U printed Rich 's letter, jus
so that I can ty pe more letters out 2
Washington . . & one of em is gain 2
Coldwater as Barry has been spouting
off abt that B . . . Nixon who by the
way, put in a Guy 2 take his place,
that jus as bad as he & Johnson put
together & is well on his way along
with Kissinger, 2 sending this country
on the Rocks .. That B, Warren did a
pretty good job of it by putting out
" laws" that Stink .. & if this Country

4

had some law on the books like the
wonderfu l Country of SINGAPORE
then t his so called America would be a
thousand times a much better
Country 2 live in, & let me say, that
I'm Not alone in my th ink ing, as I 've
brought up, jus really how wonderful
it is in SINGAPORE & just why it
is. _ as I 've talked 2 airline pilots,
Ships Captain's & crew members who
hev been there in the last 3 or 4 yrs ..
& everyone one of em said, yes
Kenny, it su re wou ld make a much
better State like California a much
better place 2 live & work in, if they
didn't hav all of these "Beardo's &
their fr iends, Blacks in our State
(Californ ia) Oh I forgot 2 mention,
that all Blacks & Beard'Os with their
long hair are "Taboo" & are Not
permitted in this wonderful Country
of SINGAPO RE as this is the " Law"
when I was there visit ing Doc Charan
9VINR & many others when I flu over
from Thailand where I operated with
the H R call of HS1 AGO. I know that
you 've been in SINGAPORE, but I
just don 't know when?

Dr. Young, VE3DDS's article,
Mystery of Antenna Radiation is a
very good article, but & Einstein's
famous equat io n is very famil iar now
that some Russian agents tal em abt
our secret's .. E: MC2 C=S of L was
jusofem ..
Monday 3rd

March, ,0142z .. been readin over
the Australian exam's page, plus your
Editorial on pg 2 .. Let me say that I
think it's jus abt the finest one that U
hev ever written, plus HotlineHead·
tine . , I sent in one of t he SF Radio
clu b NEWS, but I jus didn't receive
any Hot l ineNEWS, so I ' ll send U
another one .. The Be My Guest is
another very good column that 73
outshines A L L t he H Radio magazines,
bar none.

Sorry if I jus may hav steped on a
few toes, but that's the way we see it
f r our window .. even my own Kids
wer tol, that if they didn' t cut thei r
hair & shave that crap off, they jus

weren't welcome .. so they took off a
week later & we never heard fr em in
3 vrs, then one showed up, looking
like the new Marine ad's in papers &
magazine .. & said Dad. I thought at
the time, that U should hav yr brains
examined .. but it was your way of
"thinking" but up unti ll 2 weeks ago,
he said, I felt U wer way out .. then,
something hit me out of the "Blue" &
I jus can't describe it. _but I know
that your 100% correct, & now I' m
very glad t hat U tot us 2 take off ..

.. . Kenneth Mahoney
San Francisco CA

Simple Headache Remedy

During the holidays, with many
football games on the one eyed
monster, my additional operating time
on six meters due to the much
enjoyed NCSMA contest activi ty
brought 5-9 signal reports from several
neighbors. They must have been
putting up with it - since I moved t o
my present aTH last spring - but just
didn't comp lain. They were t rying to
be nice to the weirdo with all the
antennas, I assume.

After computing my effective
radiated power with amplifier on and
checking it with the TV Overload
Chart on page 330 of the 1972 VH F
Manual , I figured I have TVI trouble!
Any TV within 450 feet of my 1500
Watt ER P SIGNA L would be within
average 50 MHz overload range. Just
to assure myself of a clean signal from
my equipment I tried a 50 MHz
tunable cavity filter on the output of
my amp li fier and found no change in
TV I.

Research on the matter brought
several interesting possible cures to
my problem. One, which I reall y
l ik ed, suggested moving the trans
mitting antenna further from the TV
antennas. The part I liked mentioned
that the additional height of the
antenna would accomplish this , as
well as a lateral movement. Since one
neighbor is only 200 feet from my

73 MAGAZINE



Continued on page 144

There is though, in my mind, an
obvious answer to the Communicator
question that would make this class a
sett-Hmitinq one. Simply, give the
Commu nicator all the privileges as
outlined in 20282, but make the
license itself a short term non
renewable one. Let's say that the
Communicator license be issued fo r a
term of 2 years after whic h the
licensee must up-grade to Technician.
In that two years the individual will
know if he or she wants to stay a
rad io amateur, and if so there is t he
incentive to upgrade.

In case you are interested, I feel
that the same should hold true for t he
Novice class, though I go along with a
five year license term for it due to the
increased code speed necessary to
reach the next plateau: General. In
either case, Communicator or Novice,
I feel that a limited license 'term
would solve both the quantity and
Quality problem that is on everyone's
mind at the moment.

Another aspect of 20282, o ne that
I personally feel needs consideration,
is what I term the inequity of its
"grandfathering." I simply believe
that the right of the individua l is fa r
more paramount an issue than that of
tradition. If you are going to "grand
father" one or two license classes and
show them some form of special
consideration, then t he same consider
ation must be shown to all license
classes and all amateur licensees. Lest
we forget, tradition is a respect for the
past and that the tradition of
tomorrow is what we do today. The
const itution upon which our country
was founded guarantees equal treat
me nt to al l. r feel t hat we are the "air'
regard less of what class lice nse we
hold and that to play favorites is not
exactly being fair .

I can see no reason to re-exami ne
half the existing amateur lice nsees just
for the sake of re-examination itsel f.
If someone is operating his or her

-an

Up till now I have sh ied away from
much public comment on this subject
because I wanted time to think out all
aspects. I have tal ked to many others
o n this subject, sat in on meetings
where it was the main topic of the
evening, and most of all, listened to
others talk about it on the air. One
th ing seems evident : No t too many
people have read 20282 thoroughly
and many of the ones who did really
don't understand it fully . One little
tip on the latter: A copy of the
Amateu r Ru les and Reg is all bu t a
necessity .

The topic that brings the greatest
cri ticism seems to be the new Com
municator Class license . Not the crea
tion of the class itself, but rather
where to put them. My personal belief
is that six meters wou ld be an ex
cellent spot. That band is a veritable
wasteland all over the country, and
one that we may possibly lose if we
don't start populating it in vast
nu mbers soon. A couple hundred
t ho usand communicators there might
just be a blessing in disguise, but there
is an International Reg.J lation against
the issuance of a code-free license for
any frequency range below 144 MHz.
Since the U.S. is a subscriber to the
ITU, we must live within this reg.Jla·
tion.

Still, we are faced with the fact that
we must either grow or "go away ."
However, if everyone from eleven
meters suddenly shows up on two,
where are we going to put them all? In
Sou thern Cali fo rnia, as well as many
other large urban areas, the channel
crowding has reached the point of
satu ration and people still keep
coming.

The suggestion has been made to
give the Communicator Class all of
220 including full repeater privileges,
but with the OTP lette r to the FCC
pushing ha rd fo r Class E CB up there,
with repeaters and rather high power
level provisions, the entire question of
the future of 220 may be a moot
po int b y t he t ime you read t his.

Bill Pasternak on 20282
anten na I would on ly need to add 2 10
feet to my present 40 foot tower! The
only way to finance such a feat would
be to sell all my radio equipment or
the house . Since t hey carry about the
same importance I decided to try a
less costly approach.

Aher talking with my neighbors
th ey agreed to let me t ry several
thi ngs on their sets. I fo und the on-off
switch to cure all TV I problems while
in the off position but I knew better
than to suggest that. One set I
checked had four conductor rotor
cable for the antenna lead in but the
owner had a good pic so he could care
less how the signal gets to his set. I
t hou ght t his would have to be
changed bu t fou nd out later it didn't.

I enlisted the help of a local ham to
make test transmissions with my six
me ter equipme nt at full power and
antenna beamed right at the ne igh
bor's an tenna. The coordination was
carried out via 2 meter FM. With test
transmissio ns I tried two commercial
high pass fil ters. I won't mention
brand names as they made no change
at all. However, I did not try the
Drake TV-3lJO.HP, which I understand
is the best commercial filter available.
The third device I t ried really amazed
me: A simple quarter wave length
open end stub of 300 Ohm twin lead.
Th is is me ntioned in the ARR L VH F
Manual but I' ll give more c redit to a
73 publ ication entitled " TV'" by
W6MOG, which goes into more detail
o n the stub. A picture on channel 3
which was completely blocked du ring
mo dula tion was perfect with the stub
attached to the TV VH F terminals
along with the antenna. The formula
fo r th is stub is:

246 x (Velocity Fact )

Freq of 6M signal MC.

The average velocity factor of 300
Ohm twin lead is 0 .8 3. I cu t t he stub a
li ttle long to allow fo r pru ning.
Starting with 50" I trimmed about
one inch off to obtain zero inter
ference on the tube.

One installation had two sets on t he
same antenna. One stub cleared both
sets of any trace of TVI. This is by no
means a new method of dealing with
TVI, bu t one which is so simple and
cheap tha t it may often be over
looked. If you have an overload
problem, or t he next time you
encounter such TVI, give the quarter
wave stu b a t ry first. You have noth
ing to lose.

. . . Dex Mcintyre WA4 ZIA

Repri nted from Newsletter, North
Carolina Six Meter Assn .
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I had l'H'r~ intention of d lving
on IIJ(> Iwrd <1 1' l"CH1lI as ti ll'

(~owho ~ 1' had it rounded Ill"
thou gh "OIlM' li lllf'1' th i" n·"ul lt·d
i ll 11II1I(,t holl' :O in t ill' will~".

@£ill!1@'ITill@!lil
TI~@ TI !ID~~'IT@

As I pro mised last month, here are
a few o f the Carlst rom Field incidents
that I think are more o r less in ter
esting.

One mo rning early in March at my
8 o'clock flying line briefing , my
instructions were to fly about 10
miles no rth o f Carlst rom and pract ice
loops, each starting at 3000 feet, and
keep it up unti l I cou ld come out of
them going in the same direction from
which 1 had started. After this I was
to practice bar rel ro lls without losing
much altitude. I was alloted an hour.

Since I had been practic ing these
maneuvers fo r some t ime, an d was
able to accomplish them satisfactorily,
I did a few loops and ro lls and then
watched some cowboys herding some
cattle o n the prairie be low. I had
every intention of diving on the herd
as soon as t he cowboys had it rounded
up. The results of th is were a lways the
same - cattle going in all di rections
and cowboys shooting at the ship.
Once in a while you migh t get a bu llet
hole or so in the wings.

I was circling and watching the
herding procedure o ut of the left side
o f the sh ip when, all of a sudden,
there was a sharp jolt . I looked around
to see what had hap pened and found
that I had a full grown whoop ing
crane caught in the rigging wires of
my right wing. It seemed to be quite
dead and the impact hadn't had any
effect on the way the ship flew so I
headed back to Carlstrom.

Whooping cranes were not an
" endangered species" the n, Several
t imes I had observed one flying and

6

had gone over to get a closer look.
The crane would usually turn its head
and look at me but would never miss a
beat of its wings or change cou rse.
When these cranes started to go some
where, they woul dn't let a little thi ng
like a plane chan ge any t hing.

Ho wever, since I had killed one
inadvertent ly, I t ho ught I might as
well make the most of it. So when I
got back to Carlstrom I put the cra ne
in a barracks bag and took it home.
That evening I pluc ke d and cleaned
the bird and pu t him in the oven to
roast. Right then I found out that
whooping cranes are not an "endan
gered species" because peo ple kill

Then In' would short cut IIH'
1"I "ill P:' ,~ of fru~ ('a h"hi ll~ b~

t()~~jn::: a 1I:lIId Wl'lI ;u l t, or Iwo
into t ilt' wa ter,

them for food. T his one was so tough
that, after hou rs o f cooking, you
cou ldn't stick a fo rk in h im. In addi.
tion he smelled so bad while cooking
that even the neighbors complained.
He joined his feathers in the garbage
can .

One of our forms of entertainment
at Arcadia was frog' s legs cookouts.
T here are many sloughs (pronou nced

slews) in the prairie east of Carls t rom
Fie ld. These are shallow streams
inhabi ted by frogs and o nce in a whi le
a gar. The frogs were very large and in
great quantity. So Cleo (my wife) and
I with t wo o r three se rgeants and their
wives wou ld drive out to o ne of the
sloughs an d rig a place for a coo king
fire . Then we would short-cu t the
business o f frog catching by to ssing a
hand grenade o r two into the water.

This would s tu n the frogs long enough
to enable us to net them easily. Then
cutti ng off the legs and skinning them
was an easy job. Of course they were
delicious dipped in corn meal and
fried, together with roasted potato or
yams and t he best vegeta bles and fresh
ro lls we could get fro m the mess.
Some kind of fruit for desert usually
topped off the cookout. I might add
that no party such as this woul d be
complete without some of Sergeant
Bunn's eau d' vie from his stil l in the
enlisted men's mess ki tc hen.

After we had departed from
Carlstrom one of the cadets made
headl ines in t he loca l papers and got
himself "benzfned" (discharged) all in
one maneuver. The first of several
c ross count ry flights in t he curr icu lum
was f ro m Carlstro m to Okeechobee
City, a distance of about six ty miles,
and return . T he outbound course was
90 degrees and the ho meward bound
cou rse was 270 degrees wit h a sma ll
allowance for compass deviation and
for the declination fro m true north
which cou ld be easily figured out
ahead of time. I made this round trip
on March 28th in two hours and
twentv minutes includi ng 25 minutes
on the ground at Okeechobee.

73 MAG AZIN E

-.



On June 8th, however, Cade t White
left Carlstrom at 8 am and, after two
hours fly ing, arrived at Okeechobee.
(Two hours to go 60 miles?) He
refue led and took off for Carlstrom.
He sa id he had a ceil ing of about 1500
feet under some scattered cumulus
clouds. For some reason he thought
he would be safer above the clouds so
he climbed above . He then flew for
about two and a half hours unti l he
ran out of fuel. When he broke
th rough the overcast he was over the
Big Cypress Swamp south of
Immoka lee, about a hundred mites
sou th of Carlst rom. He was unhurt in
h is crash landing so he smeared his
face and hands with engine oil to keep
mosquitos off and started walk ing
through knee deep swamp, saw grass,
etc. The seco nd day he came upon an
o ld wagon trai l which eventually led
him to a Seminole village. After
spending the night there the
Seminoles drove him to Immokalee in
a buck-board wagon. He was picked
up there by one of the searching
planes and flown back to Carlstro m.
The part of his story that was the
grabber and made headlines was h is
statement that he ate grasshoppers to
keep a live on his way out of the
swamp.

The Carlstrom " Benzine Board"
decided that White might do better in
so me occupation other than fl ying so
they sent h im home.

Art Smith, a well known civilian
pi lot, arrived at Carls trom with a new
gadget that would enable the pilot of
a plane to shorten h is landi ng run by
reversing his prope ll or after he had

li t" accepted l" \t<ry d rink that was
Offl'rl"d and poured the gin into
o ne canteen, scotch in another,
bou rbon in another, and mixed
dri nks in th .. fourth .

tou ched down . He demonstrated it
severa l times and it functioned beauti 
full y. It cu t h is landing run by about
60%. Airplanes didn't have brakes in
those days. Then one mo rning when
Smith was on a demonst ration f li ght
he came in to land. There were about
twelve J ennies in a double line on the
edge of the field near the hangars. Art
came in low over the hangars and at
t he last second figured tha t he needed
a little more power to get over the line
of Jenn ies. He must have forgotten
that the id li ng propel lor was already
in reverse for he gave the engine a
quick " jazz." The resu lt was t hat his
Jenny came down like an elevator on
top of the line o f J ennies and made

instan t junk out of his ship and four
others on the grou nd. No injury
except to his pride. He was before h is
time o n this one.

Lt. Wade was Post Exchange
Officer and a very fine you ng man,
but he had a problem: "John Barley
Corn." With one thing and another,
things finally got to the point where
Major Ralph Royce, the Post C.O.,
found it necessary t o put Wade "up
the pole" (on the wagon) fo r two
months. I mmediately Wade got the
nickname "BEVO" la prohibition
beverage that was supposed to taste
like beer - eccck) . J ust as imme
diately Bevo solved h is problem by
appearing at cocktail part ies, and
other happenings where liquor was
being dispensed, adorned wit h four
army canteens attached to a G.!. belt .
He accepted every drink that was
offered and poured the gin into one
canteen, scotch in another, bourbon
in another and mixed drinks in the
fourth . When the two months were
ove r it was almost a week before Bevo
was back on duty.

Next t'I l have an account o f my five
weeks duty at Post Field and of my
transfer to Kelly Field , near San
Antonio , Texas.

FINDI NG OSCAR

The first ascend ing orbit fo r eac h da y is given in the
chart - th is shows t he t ime Oscar w ill pass the equator
going north - and the lo ngit ude. Add 115 minutes for
eac h succeeding orbit and 28.T" longitude. A world globe
with a 4000 km radius circle around your QT H will show
you the area within which you should be able to get Oscar.
When Oscar is ascending o n the other side of the wo rld it
will descend over your area - subtract 166" to get a rough
idea of where it will pass - and add 29 minutes to get the
t ime it will pass c losest to the north pole coming around.
With a litt le care you will be able to ca lcu late yo ur t ime of
acquisition within a minute fo r each o rbit .

In cooperatio n wit h AMSAT, Skip Reymann W6PAJ has
pub lished an AMSAT·OSCAR orbital data calendar co n
taining all orbits for 1975 for both AMSAT·OSCAR 6and
AMSAT -OSCAR 7. Designed so that it may be hung on t he
wall , the calendar includes informatio n on the operating
schedules and freque ncies for both spacecraft, and also the
te lemetry decoding equations. Also included is step-by
step info rmat io n on how to determine t imes of passage of
the satellites.

The orbital data calendar is available postpaid for $3.00
U.S. funds or 20 I RCs. Overseas orders will be sh ipped via
airmail. Payment should be made to : Sk ip Reymann
W6PAJ, P.O. Box 374, San Dimas, California 9 1773
U.S.A. All excess receip ts over costs will be donated to t he
space proqrern.

AMSAT-OSCA R 6 and 7
ORBITAL DATA CALENDAR

0046.1
0140.4
00391
01 34.0
0033.4
01 21.6
0021.0
0121 .3
0<12<>,
0 114.9
0014.2
0108. 5
0001.8
0102.1
0001.5
0055.1
0150.0
00494
01 43.1
00..0
0 131.3
0036.6
0130.9
0030.2
0 114 5
002>9
0 11 8. 1
0017.5
0 111.8
001 1.1
0105.4

1
2
3

•s
•1
•9,.
"12
13

"15
re

""19
20
21
22
2J

"25
26
21
29
29
30
J1

OK. 1 0 ,11I11I .." ......"0..
O,bl t On~ Time l Dn. tuclt

lMiy) (GMT) DI Eq.
CID lSin, ·'W

6 1.4
14.9
59 '
73.4
5&2
11,8
56.'
70,2
55.0
56.

"..67.0
51.8
6 5.4
502
63.8
17.4
62.2
75.8
eo.e
14.2
59.0
12.6
51.4
11-0,..
69.4
54.2
61.8
52.6
662

A 208'
• 2081
A 2109
B 2122
A 2134
B 2147
AX 2159
8 2112
A 2184
B 2191
A 2208
• 2222
A 2234
8 X 224 1
A 2259
B 2212
A 228'
B 2291
A 23 10
8 2322
AX 2335
8 234 7
A 2360
B 2312
A 138'
8 2397
A 2410
8X 2422
A 2435
8 2447
A 20160

....

I\ R M S R T

01 41.4
0041 .3
01 36.3
coaaz
0 13 1.1
003 1.1
0126.0
0025.9
0120.9
0020.8
0115.7
0015.7
01 10.6
0010.5
0105.4
0005.4
0100.3
0000.2
0055.2
0 150.1
0050.0
0145.0
0044.9
0139.8
0039.
0134.1
003a.s
0129.6
0029,1)
0 124 4
0024.4

Otur , 0••• lnt ......tiOfl

O'bit Ollt Time lon,Nde
IMly) (GMn 01 £q.

Cloa.in, "w
75.6
60.'
74.4
59'
73. 1
59.1
71.8
56.
70.5
55. 5
69.3
"'.3
68.o
53.0
66.7
51.7
6 5.4
50.'
64.2
77.9
62.9
76.6
6 1.6
15.4
60 3
14.1
591
12.8
51.8
71.5
56 '

1161 3 1
11625 2
11638 3
11 650 4
11 663 5
11615 6
11688 7
11100 8
11113 9
11125 10
11738 11
11750 12
11763 13
11775 14
11788 15
11800 16
1181 3 17
11825 18
11 838 19
11 851 20
11 863 21
118 76 22
11 888 23
11 901 24
11 91 3 25
11 9 26 26
11 9 38 27
11 9 51 28
11963 29
11916 30
11988 31
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don '.t e v e r

•

and enclosed a self addressed, stamped
envelo pe for his reply. T hat was
almost 5 weeks ago and to date I have
not received a reply .

I repeated the same procedure 2%
weeks ago with a different ham - 3
blocks away wit h the same resu lts 
noth ing.

Have I committed a cardinal sin? Is
this considered a " no-no" among
hams? I certainly realize tha t an enti re
group can't be judged by a few, but
you w il l have to adm it so far I'm
batting 1000.

What is the best way to personally
contact a ham? Complain abou t TVI?

Charles F. Super Jr.
Phi ladelphia PA

My guess is that you wi ll have a hell
of a time picking out the most repre
sentative letter from a bunch of fru s
t rated hams who have been sitting on
the side lines during recent weekends
listening to a lot o f CO N R on the
Novice bands. I'm one of t hem so just
pu tti ng this note together is a good
release for a pretty good head of
steam that's been building for the last
week.

I am prepared to agree t hat there
are a lot o f hams who love contests 
there must be a million or so judging
f rom what I heard every t ime I tried
to get on the air. It takes a lot of gu ts
to get on the air and chew the rag
when you know you must be lousing
up somebody's attempt to use the
frequency to run up a score. Even if
you have the guts, the likelihood of
fi nding another brave soul around in
all that mess isn't very probable. I
even t ried gett ing up at 3 am one
Friday figuring my contest budd ies
would be asleep f rom exhaustion or
have broken f ingers by t hen but you
better beli eve t hey are a tough tribe.
CO N A CO N R DE ... ... came float·
ing in on t he headphones f rom all over
the place.

Now the Novice bands aren' t the
most spacious frequency slices and to
just about wipe them out for two
weekends running pl us all the t ime in
between seems a bummer to me.

To the two clods who did not
respond to Charles' polite request for
in fo: Do you think that now, with
other services looking greedily at our
frequencies, is the time to alienate
potential new amateurs? You have
given ham radio yet another black
eye . . . Wayne.

1

•

SP4 Kenneth E. Wigger
334-48·67 11

HH B lst BN lst A DA
APO New York 09077

As a potential ham I have been
reading with great interest you r edi
torials and articles on the declining
number of hams in the U.S. Wi th t his
in mind I would like to relate to you
two recent expe riences I had.

At present I do not know any
amateurs personally. While drivi ng
home from work one evening I took a
di fferent route than normal and
noticed a rather elaborate antenna on
top of a home about one mi le from
my house. As I live in the ci ty I drove
up the "common" rear driveway to
fu rther inspect this set up. Parked
behind the house was a car bearing a
license pla te w ith the owner's call
letters. I didn't want to invade the
persona l privacy of this ind ividual by
knocking on his door so I copied his
call and looked him up in the Call
book. I then wrote him a nice letter
ask ing him if he woul d reco mmend a
local c lub or organizati on I cou ld
con tact for help in my endeavor. I
closed by thanking him for his t ime

T"o cum<

I guess the so-called bug has bitten
me. In the back of my mind, I have
thoughts about what to do with the
tax money we get back t his year. I
have to admit my wi fe and I have
different views on t he disposition of
this money. At present I am stationed
in Germany. I have been a German
li nquist for about four years now and
have just recent ly spent a year at t he
Defense Language 1nstitute in Mon
terey, California . What I need is some
one interested in a reciprocal arrange
ment whe reby they could help me
learn to be a " ham" and I could help
them learn German, thereby opening a
new world to both of us. Being here in
Germany makes it hard to find an
amateu r down the block. Wayne
Green, " I need help !" Maybe by
pri nt ing th is letter someone can help
me get into t his apparently fascinating
hobby.

) r
insist that you pr i !lt ev

.- I.\ } not»: sn: If.: ctuv 1\ :-

After being a devout reader of you r
magazine for the past year and a half,
I decided th is wou ld be a good time
for me to let you guys know how
much I am impressed with the caliber
of your articles and magazine in
genera l. Present ly I am not an amateur
but I hope that will change in the not
too distant futu re. Wayne Green has
taken the init iative to make t his maga
zine very progressive with his various
editorials coveri ng many facets of
todav's so-called hush-hush top ics. I
feel that by doing so you have
broadened t he coverage of you r maga
zine immensely. And by do ing so,
have most likely opened the doors of
amateur radio t o many that would not
otherw ise get into the hobby.

During the last couple of months
during a discussi on w ith friends of
mine (non-amateurs by the way),
top ics have come up which have also
been discussed in your editorials. I
have recommended that t hey pick up
a copy of 73 in order to get some
facts about the subject discussed. The
usu al respo nse is something like: " 73.
what's that?" or " Isn't that a radio
magazine or somet hi ng?" Well, after
lett ing one or two of t hem read a
magaz ine or two, I found i t d iff icu lt
to keep up with where my issues were.
By the way, i t is harder to find a copy
of your magazine at the newsstand
now. I n a way I feel I have created a
monster but at least it is more incen
tive to get that subscription [ have
been putting off. I don't know if it is
sacrilegious or not for me and my
friends to be reading you r magazine
but if other magazines are leery to get
into the real top ics of today , I guess I
will have to be.

160 Mus needs people , NO T lncen
t ive(?1 SUBBAN DSI

Charles "Skip" Westrich WB80WM
Canton OH 44709
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Suggestion - Why not run t hese co n
tests on an alternate day basis with
everyone getting a bette r chance to do
his own thing? That way even the
contest nut's family wou ld get a
chance to see him at least every
other day an d the rest of us woul d
have something to do on a cold winter
day besides writing frustrated letters
to 73.

Carl E. Fogelin
Princeton Junct io n NJ

SCJJOO /, Ht,U :S

Febr ua ry issue pretty good.
Satellite articles were ex tra fine. I
have many school teacher friends and
t hey are always looking for free class
room talkers. I went to my friend's
6th grade crass wit h my 2 mete r rig
and my 40 meter monobander and a
hustler whip. The kids were fas
cinated. A few will be on their way to
Novice. If any of your readers try th is,
here are a few t hings I found make it
go smoother.

1. Don't cou nt on skip conditions
to show off your rig unless you are
super sure of t he band .

2. Try to bring 40 meter gear as
you will be certain to make a contact
at least a few states away.

3. Two mete r gear sou nds like the
police and fire department to them.
They love it.

4 . By all means, bring all the
foreign OS L cards you can muster.

5. Get a sked so you will be assured
of a contact o r two. Kids get bored
very easily waiting for your CO
response.

Larry Kahaner WB2NEL

Brook lyn NY 11229

My purpose fo r writ ing you is
twofold . First of all, I want to compli ·
ment you on two excellent pu blica
tio ns. I'm referring to 73 Magaz;ne
and Hotline . These are the best publ i
cat ions I've seen yet for ou r hobby. I
hope I may someday be able to add to
you r efforts by the way of an article
of tec hnical interest o r just a story .

Secondly, I have co mpleted com
posing a letter to the FCC concerning
Docket 20282 and my disgust for the
same. I found, by reading Hotline
nu mber 24 that you share the same,
or practica lly the same, sent iments as
I do. I personal ly feel that incen tive
licensing has seriously hurt the Arne-
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teur Radio frat ern ity and co nt inued
medd ling wi th ru les and regulations
will not make things any better. I
detest the petitions filed by outside
groups, namely CBers, who have
requested rules changes fo r their
benefit . Perhaps, Wayne, a hobby crass
lice nse in the CB band can be created
as a prelude t o Amateur Radio .. . but
no one thought of petitioning to
change the CB license structure! I
canno t see loweri ng ou r standards for
those who are unwill ing to learn basic
code and technical theory nor can I
stomach t he thought of greater dis
c ri mination among operators by
employ ing severa l classes of lice nses.

I know my single letter to Uncle
Charlie won' t change any thing but I
can say I tried to do somet hing about
it. Strengt h is in numbers. If you
possibly can, Way ne, do what you can
to persuade you r readers to send
comments on 20282. T his menace can
be licked by sending telegrams to
Washington . . . o r, better ye t, Ama
teur radiograms. We must des troy this
monster before it destroys us.

R. Perry Awe WA9 KNT
Griffith IN

1111.1 T (; 11'1;.' -:

What rea lly gripes me is the lack of
CW o n two meters. You know, if
you've ever wo rked eit her Oscar 6 or
7 as I have been doing lately, the band
is full of CWo But after a pass nobody
is heard until the next pass. Nobody
can te ll me t hey can' t get on because I
know they have to use the 2 meter
uplink for the 2 to 10 repeater. Then
come contest t ime (Jan, June & Sept.I
the band is fu ll also. I've been ca lli ng
CO beami ng to New England every
night but no reply. Being an active
Oscar user I know they' re there . What
gives? Anyway I'm on 145 MHz CW
every evening, usually arou nd 145.1
MHz. Danny Clende ning WA3WID

Northumberland PA
Dan, the enswer is simple . .. when

repeaters developed there was little
need for serious OX stations on two
meters . . . lMS' could all do better from
a mobile rig than 'M! used to with big
an tennas and high power. Then came
Oscar and even greater rangP. was
easily available without big towers and
beams since a great many serious
Oscar users found that their antennas
worked just fine down near the
ground Okay,so who is there to work
ex. tended groundwave OX on two
meters? FMers don't have the equip
ment for it ... most Oscar users don 't

either . . . and that accounts for most
of the activity on two me ters. If you
want to get two meter DXing perking
again you'll have to start interesting
fellows in the project. I had a great
time with it in the early 60's . . . kilo-
watt big beam up on a big moun-
tain worked out like gangbusters.
Now I have a 10 watt FM rig for
repeaters and am working on some
low antennas for Oscar . . .Wayne.

vu....n««

rece ive three ham mags, but 73 is
my o nly " cover to cover" read ing. I
note other people are having trouble
with Trigger Electronics. I've been
trying to get a re fund from them for
mo nths.

Donald F. Schwab, M.D.
Frederic, Wisconsin 54837

By the way, the response to my ad
in Caveat Emptor was excellent! I
mailed out ad requests to a ll the major
ham magazines (the BIG FO UR) at
the same t ime, and 73 was t he first to
publish it. OST was second and CO
and Ham Radio have not yet printed
it . Thanks for the good service.

Jim Stitt WABONO
Middletown OH

80 mph stra ight li ne winds on 10
Jan du ri ng 3 storms has put W9CG I
off EME temporarily. We will re-build,
but weather, mo ney, and pa rts may
delay us until summer sometime. We
wi ll keep busy o n the gear in t he
meantime.

We wou ld apprec iate any no te of
our problems to your readers, who
may have heard we were al most ready
(we were) and would have been o n 23
Feb. Sorry guys !

Dave Brown W9CGI
Noblesville IN 46060
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H. P. Fischer VE3GSP
1379 Forest Glade Road
Oakville, Ontario
Canada

•
a .gn

enerator
•

Perfect code al the pus h. of a billion.

T he sign generator about to be described
is a low cost unit that uses co nven

tional ICs in a straightforward circu it ry . It
generates your call sign in CW or RTTY code
by decoding 99 time pulses with logic gates.
The unit was originally designed to send my
CW ca ll sign at the beginning and end of a
RTTY transmission, but it can a lso be used
for automatic station identification in con
neetion with a timer or for generating a
"CQ" message in either code.

The c ircu itry covers a 8.89cm x 12.7cm
(3Y> x 5") circuit board and runs off 5V de
at approx imate ly 250mA. All required com
ponents can be pu rchased for about $10
fro m the various supp liers th at adver tise in
73.

Circuit Functions

Fig. 1 shows a fu nctional diagram of the
unit. The circuitry consists of a ti me pu lse
generator, decoding logic and a reset switc h.
Fig. 2 shows a detailed picture of the
circu itry involved .

Clock

A SN7400 Quad 2 input NAND gate

10

VARI ABLE
I-

o TOg
l-

I OF 10 MESSAGE >-CLOCK COU NTER DECODER DECODER

.1
STAR~1 10 TO 96 "'f' " I - f-CYCLE f- POWE.

CQlJkfEA OECODER - SUPPLY i.;

CLoeK.,SABLER

Fig. 1. BlOCk diagram.

serves as a gated osc illator. This osc illator
generates a squa re wave at a freq uency
determined by capacitor Cl and resistors
Rl , R2. The oscillator fu nct ions if o ne or
both inputs of gate 4 are LOW and becomes
disabled if both inputs of gate 4 are HI GH.
To initia te a call generation, one input of
gate 4 is mo mentarily switc hed LOW to start
the osc illator. Upon t he first clock pu lse, the
seco nd input of gate 4 will be set LOW
through a circuit loop and osc illation con
tinues until a stop signal is decoded and the
second gate 4 inpu t is set HI GH again. Since
then both inputs to gate 4 are HI GH, the
o utput of gate 4 will be LOW and oscillation
stops.
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Counter and Decoder
The clock pulses are fe d to a two stage

binary decade counter with two SN7490
ICs. The first stage of this counter produces
a binary 0-9 count and the second stage a
binary 1-90 cou nt. This is done by con
nect ing the "0" output of the "L " counter
to the clock input of the " 10" cou nte r. The
binary 0- 99 count is decoded to a decimal

0- 99 with two SN7442 "1 of ' 0" decoders.
Decoder , outputs the counts 0- 9, and
decoder 2 outputs 10- 90.

Call Sign Decoder
The call sign is decoded fro m the decimal

99 time units generated by the counter
system. After the most efficien t decoding
system is worked out as outlined in the
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" Decoding Theory" sectio n of t his article,
the correct co mbination of " l " and " l O"
outputs are fed to a number of 2 input gates.
Since t he SN7442 decoders give a low
output fo r a desired number, Quad 2~nput

NOR o r OR gates are suitable fo r decoding
the decimal cou nter outputs. These gates
give a LOW output (O R gate) or a HI GH
output (NO R gate) for two LOW inpu ts.
TIL or DTL gates are suitable for this
functio n. A suitable TT L O R gate is t he
SN7432; a suitable NO R gate is t he SN7402.
I used Fairchild DTL OR gates, the
U9A-1 808-59X, since they were readily
available to me. If SN7402 NOR gates are
used, the output of the gates have to be
inve rted to make them ci rcu it co mpa tible .
Ho wever, the inve rs io n can be made at t he
fi nal o utput if the summ ing switch circuit is
modified. SN7400 NAND gates, or SN7401
open collector NAND gates, can also be used
if t he decimal cou nter output is inverted

Ie call sign genera tor.

12

wi t h five SN7400 NAND gates or four
SN7404 hex inverters.

If you use DTL 1808 O R gates, as in my
circuit, the 4 gate ou tputs of o ne IC can be
tied together with out overl oading individual
gate output tran sistors.. Ideally open collec
tor O R ga tes shou ld be used with o ne
common collector resistor, so that all gate
outpu ts can be tie d together. In my circu it,
groups of 4 gate outp uts are fed through
decouplin g diodes to a summing-switch to
give the f inal outp ut signal. If open co ll ec tor
gates with a co mmo n co llector resis to r are
used for th e decoding function, th e isolation
diodes and t he summing switch are elim
inated.

Cycle Completion

The decimal counte r output "99" (or any
output of your choice) is decoded to give a
signal that disables the clock . At t his point
of th e circuit , a more co mplex gating system
may be installed to permi t addit ional clock
enabling/disabling functio ns.

The "start" switch can be a single pole, 3
positio n switch whic h makes a mome ntary
contact on one side and a permanent contact
on th e othe r side, permitting single or
continuous message generations.

"In Process" Indicator

The schematic shows a circuit addition
which turns an indicator lamp ON while the
call generation is in process.

Power Regulator
The unit runs off 5V de at approx imately

250mA, al thou gh the current consumption
varies with the number of ICs used. I used a

• •uA 7805 power regulator chip to make 5V
dc fro m an unregulated 12V dc sou rce. With
this regulator, the dc input voltage may vary
between 9 and 18V. The regulator ch ip must
be heatsin ked.

Call Decoding Theory

The call sign is written up in code and
deciphered into LOW and HI GH time pulses
as sho wn in th e example of "de VE3GSP"
(Fig. 3). To determine the number of
tim e pulses requi red fo r a ca ll analyze the
call as foll ows: A dot eq uals 1 time unit , a
dash eq uals 3 time uni ts, elements within
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c ,. ,. ,. ,. •• ,. ••
I TIME UI\IITS I

Fig. 3. Pulse train.

I TENS 'I
.----0° 1 2 3 4 567 8 9

o ne character are separated by one time
unit, characters within the same word arc
separated by 3 time units, and 2 words are
separated by 5 to 6 time u nits. Thus, the 99
time u nits are decoded according to the call
code to give a LOW or HIGH logic level.

To recogn ize the optimum decoding func
tio ns and to determine the most effic ient
decoding circuitry for your call , draw up a
10 by 10 matrix, Fig. 4, and fill the matrix
squares with LOW or HIGH outputs as
determined from the pulse train, Fig. 3. The
first vertical column shows the output levels
for the time pu lses 0 to 9, the second
column 10 to 19, the third colu mn 20 to 29,
etc. Once this is drawn you may discover
certain shortcuts that are possible when you
decode a call. First, count the number o f
LOWs and HIGHs requ ired for a call and
decode the lesser number of the two . The
final o ut put may have to be inverted, but
you nevertheless save on the number of
decoding gates. Also, other patterns in this
matrix may prove to be of major adva ntage ,
such as the 7th horizontal line in the
author's call , Fig. 4. The who le row turned
out to be the same output level and it was
possible to decode this row with a single gate
()4 IC), by tieing both gate inputs to the 7 of
the decimal " ones" counter output.

e,
,

ONES ,
•
r

•
9

NOTE - 99 1$ DEC ODED
AS 'S TOP' PUL SE

only 46 time units. Twenty HIGHs have to
be decoded, which requ ires 20 2-input (5
Quad 2 inpu t) ICs.

The message "de WBQQQ," is likely the
lo ngest there is, requiri ng 104 time un its. In
cases where the required time pulses exceed
99, the time pu lse generator has to be
extended to cou nt to 109 or 199, and the
decoding becomes more difficult.

Alternate Decoding Functio ns

The system can also be wired to generate
a continuous train of "C05" in CW or RTTY
code. If a 20-pole, 2 position switch is added
to the circuit, the system can be used to
generate different messages or codes by
switchi ng to t he next set of decod ing gates.
If RTTY code is desired, the clock speed
must be adjusted accurately to 450Hz
(22ms). As each character requires 7.5 (8)
time units, the message "CQ de VE3GSP,"
can be generated requiring 96 tim e units.
Using the 20-pole, 2 position switch, o ne
decoding funct ion may generate "de
VE3GSP," plus a return and line feed
character (88 time pulses).

Circuit Options

Fig. 1 shows the option of an "in
process" indicator light included in the
circuit. If an audib le tone monitor is pre
ferred, a SN7400 IC can be wired as a gated
osc illator, supplying a lo w power speaker or
crystal capsule with an audio tone ,

Two different clocks may be used in the
circu it, e.g., o ne low speed clock for CW call
generation and a 450Hz clock for RTTY
character generation . The clock speed can be
changed by switching d ifferent values for
C1 and R1 +2 into the clock circuit.

Fig. 4. Matrix Table.

Call Sign Extremes

Obviously, the number of time pulses to
be decoded a nd the number of decod ing
gates required will vary from call to call. The
message "de K5EE," is probably the shortest
on the North American continent, requiring

MAY 1975

Concl usion

This unit is easy to build since it uses
only one type of decoding gate. It functions
beautifully and there is no th ing nicer than
pushing the "ID" button at the end of a
transmission and listening to a perfect code
signal. VE3GSP• • •
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PUT MORE REACH IN YOUR
FM WITH A TEMPO RF

POWER AMPLIFIER FROM
HENRY RADIO

931 N. EUclid, Anaheim, Calif. 92801
Butler, Missouri 64730
PrICes subteCt III change Without r otce.

With the simple installation of a
Tempo VHF or UHF power amplifier
you can extend the range of your
mobile FM transmissions far more
than you dreamed possible.

They operate in the VHF frequency range of
135 to 175 MHz and the UHF range of 400 to 512
MHz. oHering a wide choice of power outputs.
They effectively increase the range and clarity of
two way communications under all operating con
ditions . can be used with hand held units, low or
medium power mobile transceivers or in repeaters.

Altho moderately priced, Tempo amplifiers
oHer meaningful savings in new equipment costs
and greater efficiency in either new or existing com
munications systems. Are compact, reliable, fool 
proof to operate and are available for immediate
delivery.

f.I1odern solid state technology is used through
out, along with conservatively rated components
to assure the highest possible reliability. Microstrip
design on glass epoxy circuit boards give added
resistance to damage from shock or prolonged
vibration.

FCC type accepted models also available.

•

Availab le at selec t Tempo dealers throughout the U.S.

High performance at low cost...

the Tempo FMH

Excellent performance at low cost.
The Tempo FMH is a compact two
watt VHF /FM transceiver offering
high quality performance and features
usually found on more expensive
units. Six channel capability, com
pletely solid state, lightweight and
reliable . A perfect compa nion for the
Tempo RF power amplifiers. Plugged
into the amplifier, the hand held FMH
becomes a mobile with much greater
power. $199.00

FMH- MC l or manna & commerc ia l servi ce also avai lable.

For prices and soeciticetiom please write

11240 W. Olympic Blvd., Los Angeles, Calif. 90064
213/477·6701
714/772-9200
816/679·3127



I t has been my desire to build a slow scan
hard-copy machi ne ever si nce I got my

fi rst fax unit. It seemed to me that a
conversion could be made that would do
this. Here, then, are the results of that
effo rt.

The device util izes a regular Desk Fax
unit, avail able for $10 to $15. I used only
the mechanism, the ACK button and the
power transformer. I chose not to use
vacuum tubes in order to save power and to
keep the size down. Also, I wanted to

Edwin A . Reed K6IGC
1092 West 17 Street
Upland CA 91786

Hard Copy of Slow Sean

explore the use of transistors with high
voltage circuits.

Since it is not the purpose of this article
to provide " bu il d this" information, I will
not go into construction details. Instead I
intend to show what can be done with one
particular conversion, and to explain the
operation of such a mach ine. If anyone
wishes to copy the unit, he should take heed
that it is only for advanced builders. Much
machine shop work is required to build
special brackets , bearings, and so forth.

The unit is semi-automatic, and will make
a fax type picture from slow scan in less
than 25 seconds. If your timing is right you
can get a copy in about 17 seconds! This
amounts to one frame of synchronizing, and
one frame to "burn" the picture. The
picture quality is qu ite reasonable and the
unit is capable of 8 shades of grey.

After a basic set up adjustment or two,
the operation requires pushing one button
until a "run" light comes on; after that it is
automatic, and shuts itself off after the copy
is finished.

Front view of slow scan hard-copy machine. The normal operating procedure is as
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fo llows :
1) Turn o n power switch and " paper up ."

("Contrast" all the way down.)
2) Place sty lus carriage in sta rt posi tion at

left side of drum.
3) Press test bu tton, and hold while

setting sty lus voltage to approxima tely 450
V. Release test button. (Motor wi ll run while

button is depressed .)
4) Turn up contrast a ll the way.
5) When a slo w scan picture is being

received on th e monitor, press the start
button until the run light co mes o n at t he
next vertica l sync pu lse. The motor will
sta rt, and synchronizing will begi n auto mati
cally. The sync ligh t will blin k unti l the

u,
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Fig. 2. Stylus driver. Ail resistors are ~ W unless marked. (A) transistors are mounted on the circuit
board by their leads and a 314" x 1W' x 1132 " aluminum heat sink is bolted directly to the transis tors
in each group of thre e (h eat sinks) .
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motor is in sync with the incom ing 15 Hz
horizontal sy nc pulses. Kl is locked up when
the moto r starts.

6) After about 7 seconds, the timer
circu it will energize K2, locking out the sync
circuit and enabling K3.

7) At the next vertical sync pu lse, K3 will

lock up and sta rt the scan by energizing the
scan so lenoid .

8) At the end of the scan, the styl us
carriage will press the micro switch causing
all relays to drop o ut, t he moto r to stop, and
the sty lus voltage to be removed .

The picture can now be removed fro m
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Fig. 4. Scan·engage mechanism deta ils.
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Fig. S. Scan-engage mechanism

THIS ROO PIVOTS IN THE
____- FE ED ROO BEARING BLOCKS

toyi ng with the idea of a servo syste m
employing a phase locked loop to run the
drum motor in co ntinuous sync with the
horizontal sync pu lses, but that is quite
another project.

The photo of W6HFU 's son, Rick , results
from a tape recording of an "off the air"
slow scan picture. It can be seen tha t the
"skew" or "wiggle" shows up in the hori 
zontal sync pulse as recorded on the copy.
The hard-copy machine starts off "i n sy nc,"
but the tape recorder speed co ntinues to
drift after sync lock-out.

The drum sy nc circuit was, perhaps, t he
most d iffic ult part of the conversio n. At fi rst
I tried to sync directly with the 15Hz
pulses, bu t I quic kly discovered that the
mo tor cou ld not recover fast enough
between sync pu lses. As a resu lt, the motor,
qu ite ofte n, would not come up to speed.

50, I did t he obvious. I used a 7473 du al
nip-flop IC to divide the 15 Hz by 4. The
o rigi nal fax unit used 20: 1 gearing. This unit
uses 4: 1 gearing. So, instead of one pulse
every 20 revolutions, I was getting one pulse
eve ry 4 revolutions ! Installi ng the 7 4 circui t
reduced this to one pulse every 16 revolu
tions, pretty close to the origi nal. It see ms to
work q ui te well wit h t his se t up.

As a point of information the video and
sync signals a re o btai ned fro m the robot
monito r. The video is from across the R42,
contrast control, and t he sync from t he
collector of 0 2. A pair of RCA phono jacks

1/8 In QIA

_ HALF NUT TENSION
SPRING

U '-SOLENOIQ PLUNGER

LIM IT BRACKET
RIDES THI S ROO -----

•.=
- 010- - - - --. 0-'-'------,

the drum and a fresh paper insta lled. Of
course, depending on pictu re co ntent, co n
trast, or receive co nditions, a slight readjust
men t of the contrast and de level controls
may be required fo r best resul ts. The picture
qua li ty is not as good as a Polaroid pictu re
fro m the monitor, but at about one cent per
copy, t hey are qui te acce pta ble .

5ince the regular Desk Fax paper is too
small and also too sensitive to voltage, I use
th e larger 12" x 19" fax paper cut do wn to
approxi mately 5-5/8" square. This yields a
5-1/2" picture. Due to t he lack of resolutio n
in slow scan, a larger picture woul d do no
good.

At present t he drum motor uses t he 60
Hz li ne for synchro nis m. As a result o nly
"l ive" copy from a slow scan camera will
stay in perfect sync. However, I have been

Live "off the air" from WB6ISL. Live "off the air" from W6HFU.
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=....
Copy from tape recording of transmission by
W6HFU of his son, Rick.

may be installed in the rear of the moni tor.
This modific ation will not affec t the normal
ope rat ion o f the mo ni tor.

As for mechanical modifications, th e
moto r mounting holes had to be lowered
about 5/ 16" to allow t he la rger pitch dia
meters of th e new gears. The entire sty lus
carriage and moto rs were removed from the
original unit. The sty lus holder was reta ined .

The main drum shaf t requ ired a hole in
the right end to allow a short piece of W'
drill rod to be pressed in. This provides

mounting for one of the feed drive gears.
3/8"X24 threaded rod with each end turned
down to \4" diameter provides the "lead
screw" to drive th e sty lus carriage. The right
end all o ws mounting th e other feed drive
gear. These gears mesh and allow th e drum
to drive the lead screw at the requ ired 900
rpm. This will move the sty lus carriage 5" in
8 seco nds.

The stylus carriage is a small block of
a luminum with a hole drilled through it and
a pair of 3/8" (i.d .) bushings pressed in the
end s. This rides on a short sect io n of 3/8"
diameter ground rod. Both th e " lead screw"
and the ground rod are mounted in mount
ing plates th at maintain alignmen t a nd all ow
beari ng ac tion for th e 3/8"X24 lead scre w.
The stylus assembly is modified and
mounted to, but insu lated from, the same
alu mi num block. Th is fo rms th e stylus
carriage. An arm ex tends toward yo u from
the sty lus carriage on which a "half nut"
(3/8 "X24) is mounted . This fo rms th e
"clutch" to engage or disengage the scan .
The scan solenoid provides co ntrol of scan
rung.

A new, longer drum had to be fabricated .
I used a section 7\4" long of 2" (o.d .) brass
tubing. However, a luminum tubing would be
better, because it is lighter. The o riginal
drum is disassembled, and th e ends are used
again with the new drum.
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Delivers 10 Watts of Power
and 12 Channel Capability

Because of the ty pe of sy nchro nous
motor employed , a flexible coupling must be
used betwee n the dru m shaft gear and the
drum. If this is no t done , t he motor will not
atta in synchro nous speed! I used so me # 12
copper bus wi re , and wound about 9 turns
arou nd t he drum shaft, driving o ne end with
the set screw o n the large gear bushing and
bending the ot her end in to the hole in the
end plate of the drum. This is not the most
satisfac tory way to drive the drum, but at
th is po int I was no t being too fussy I

Finall y a new sty lus had to be made since
the original was much too small . The sty lus
moves .0417 " per revoluti on of t he drum, so
a hex wrench (.050) was gro und and fil ed to
provide a tip .041 "X.010" . This is the size
that seems to wo rk best. The space between
lines is almost go ne (but no overlap results),
to cause a fine "second burn ." I tri ed that
too, but fou nd the fine line " second burn"
very ob jectio nable .

The resultant copy is so mewhat " grainy"
due to the slight unevenness of the fax paper
and the rela tively large stylus required .
However, for a bout 1¢ per picture, I think it
is qu ite accepta ble.

I hope t he readers of this art icle e njoy it
as much as I did bui ldi ng the piece. It has
really been a c halle nge I

. ..K6IGC

K1, 2, 3 - Archer #275- 206, 12 V de relay (Radio
Shack)
K4 - Calectro #01-974, 12 V de relay (Olson
Electronics)
Micro-switch - Archer #275-016 (Radio Shack)
Tl - Olso n #rF-027. 12 V. .7 A (Olson Elec
tronics)
Stop button - From original fax unit (ACK
button)
Start and Test push-buttons - Olson #sw 4 52
(Olson Electronics)
Motor gear - Boston Gear, H241 2 R
Motor shaft bushing - Boston Gear, B-34-6
Drum gear - Boston Gear, H 2448R
Drum gear bushing - Boston Gear, B-8 10-4
Feed drive gears - Boston Gear, G- 146 (spur gea~l

Part ial Parts List

00$

You 'll like the c rysta l c lea r tra nsmit
a nd rece ive performance of

t his compact 440 M Hz unit . . .
a nd so will those listening.

S olid s ta te des ig n brings you
th e best in Ame rican Mad e

c ircu itry. Feat ures incl ud e
Automatic Freq ue ncy Co ntrol a nd

UH F power mod ule . Freq ue ncy
range is 420-450 MH z, w it h 0 .5 ~v

tune -up sensitivity a nd 3 watts
aud io o ut put. No need to worry

a bout curre nt dra in , ei ther. And
a ll of th is for t he low , lo w price

of only

,

~~~ ELECTRO~~~~~U;NN~:
7707 RECORDS STREET

INDIANAPOLIS. IN DIANA 46226

An FM Model For Every Purpose ...
Every Purse

12 Channel
440 MHz FM Transceiver

at ~ ~;o~-~ ' ~
~~ ~

HR -6 HRT·2 ACT 10H/L/U
12 Channel·25 Watts 5 Channel Hand-H eld 3 Ban d· l0 Channel

6 Meter FM Transc eiver 2 Meter FM Transceiver fM Scanner Receiver

NEWI HR-440
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II THl DlllMAH IN SSTV lODIPMlNT II

A LL AMERICAN MADE - HAND CRAFTED CHASSIS & PC BOARDS

•

•

THE SEEC HCV-3KB SLOW SCAN TV KEYBOARD

Announcing a nother first fr o m the c o mpany and the designer of the world famous HCV -1 B
SSTV Camera and the HCV-2A SSTV Monitor, now the HCV·3KB Slow Scan TV Keyboard. This
is the f irst commercially made SSTV Keyboard and it is built with the same quality as all
SEECITHOMAS equ ip ment. We will not attempt to list a ll the features of the HCV-3KB here and
we suggest that you write for full specificat io ns . For those that are not familiar with SSTV
Keyboards . the HCV-3KB eliminates the need for a menu board or other number/letter set-up
arrangements which is very time consuming to set-u p a meani ngful t ext by arranging letters one at
a time , by hand on a board or ot her surface. It also " f rees up" the SSTV camera for other uses,
such as live shots of the operator or other subject matter. Simply type out the message you wish to
send. :#DO.Q33469 on fi le in U .S. Patent Office.

BASIC SPECIFICATIONS

"30 et.•.cten per SSTV tr Sill CN•• ct..S hori,ont.lly . nd 5 c M•• cte... ",.tic.ny . SpKial 35
clw•• eten per f il .
"MNts •• stiln d ._pted SSTV specifications.
"Posit iv..-N"9!' ti",e color (",ideo ) rev_I.
" I<; . nd % fr..... rilltes .
" 4 shade lJ".y -'- te......tor .
" Du el F.t .nd Slow Scan.f .nd " idm outpua. IspKiII l-op tlonail .
"Plultin Pl'inted circuit board-gold f lashed edge c onnKtor.
"101;. o p .mps. t •• nsistors in p lu,,"in sockets.
-Built ·in 115 V 50(60 Hl po_r s upp ly.

-Specia l 16%·' .. 8 'lr" • 3\Ii" .lumi..,m Gll bi net - black . nd white o r optioN' 2 tor. w ay
- sp<lCif y . 8&W Standard.

"Special int .oducto.y cash with order price: $45 5.00 . Regu l., price $49 5 .00. Fi.... _vs to

pW"c hase: Cash . C.O.D. 120% d epositl . Mast, rchartll . BankA~ieard . SE EC FinBneinll plan lup to
36 mont'-' . Note: All credit ca<ds pay ..iP-' .... pr;ce of $495.00 . All Pl'ices F.O.B. Hendwso"",il"
TN . Sundl.d 1 v_ wen-.nt¥.

lO
-i' ~

• •
•

HCV~1 B SSTV Camera $ 452.00 . (Reg. $475.00) with le n s &: p ower s u p p ly .
HCV-1 B SSTV Camera with ALe $492 .00 (Reg. $515.00) with lens &: powe r su p p ly .
HCV-2A SSTV Monitor with 2 C R T filters $398.00 (reg $425.00) .
HCV-2B SSTV Monitor w it h built-in Fast Sca n view fi n d er $493.00 (rea. $520.00).
HCV-70FS V F K Fast Scan viewfi nder modification kit fo r 70 a nd 70A . Monitors $ 6 9 .9 5. Factory
installa tio n $37.50 a ddit ional.
Sony TCI10A Ca sse t te Recorder $1 34.95.
Heavy Duty Camera t rip o d $34 .95.
A co m p le te line of camera a nd monitor accessories are available - please wri te for c urre n t pri ces
an d delivery. Five ways to purchase : Cash With Order , C.O.D. (20% deposit), Masterc baege ,
Bank Amertcard, SEEC Financing Plan (up to 3 6 m onths) . No te: All cre dit ca r ds pay regular p rice
shown. AU prices are F.O.B. H e nd erso nville TN. Ca ll o r write us for complete sp eci fica tio ns on a ny
of OUI equip m ent or to be p u t on our maili ng list. We h ave a 24 h o u r telephone answering service
to better serve you, plus o n the air technical a ssistance from the designer, WB4HC V (Jim) . Two
locations to better serve you. OUI main plant at 138-B Na uta-Li n e Drive, and our lab at 2 18 Tyne
Bay Drive, He n d e rsonvil le . Complete 80-2 meter operation from either loca tio n . Drop in to see u s
if you a re ever n ea r Nash ville, Tennessee.

StUllnEr ElEctronics
E.c En4. Co. inc.

MAY 1975

P.O. BOX 572
HENDERSONVILLE. TENNESSEE 37075
TELEPHONE : 615·8243235
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I
•

GTX-loo 114-Meter FM
100 channels, 12 walts

WAS $309.95
NOW

$21995
(Incl. 223.5 MHz)

GTX-600 6-Meter FM
100 channels, 35 walts

WAS $309.95

NOW

$21995
(Incl. 52.525 MHz)

GTX-2oo 2-Meter FM
100 channels, 30 walts

GTX-2 2-Meter FM WAS $299.95 GTX-l0 2.Meter FM
10 channels, 30 walts NOW 10 channels, 10 walts

WAS $299.95 $19995 WAS $239.95
NOW NOW$18995 (Incl . 146.94 MHz) $16995

(Incl. 146.94 MHz) CLlP1lU"-A.I<nQRDFR NillIl.! (Incl. 146.94 MHz )

~-~~----~~--.-~~----------~I

I :~::;.. GENAVE, 4141 Kingman Dr., IndianapolIS, IN 46226 I
':", .11 HEY, GENAVE! Thanks for the nice prices! Please send me:

•
1 ~'~;~OO @ $21 9.95 $ D Lambda/ 30 2-MBase Antenna@$39.95 $ I.

D GTX-200 @$199.95 $ DLambda/42-MTrunkAntenna @$29.95$, _

I D GTX-100 @ $219.95 $ D TE·1 Tone Encoder Pad @ $59.95 $ I
D GTX·2 @$189.95 $ D PSI-9 Port. Power Package @$29.95$, _I (less batteries) I
D GTX-10 @$169.95 $ D PS-1 AC Power Supply @ $49.95 $__

I and the following standard crysta ls @ $4.25 each: $ II Non-standard crystals @ $5.75 each - allow 8 weeks delivery. I
For fac tory c ry st a l installa tio n add $8. .50 per t ransce ive r. Sub-Total: $ _

I IN reslden ts add ass se tes tax: TOTAL' S I
I CA residents add 6% sales ta x: • I

All . I US For C.O.D.. Include 20% Down.orders ship ped post-paid w i t h i n con trne n ta .

I NAME AMATEUR CALL I
I ADDRESS - CITY STATE & ZIP I
I Payment by: 0 Certified Check/Money Order 0 Personal Check 0 C.O.D. I

Note: Orders accompan ied by personal che cks will require about two weeks to process .I 0 20% Down Payment Enclosed. Charge Balance To: I
o BankAmericard # Expires I

I 0 Master Charge # Exp ires Interbank # _

L Prices and spec tncetlcns subject to change without not ice. I------------------------



Warren L. MacDowell W2AOO
11 080 Transit Road
East Amherst, New Y ork

Fat Nixies for

Chronometer Nuts

I t see ms as though every surplus hou se
recently is over-supp lied with giant nixie

in dicator readout tu bes. These giant nix ies
are alp hanume ric which means the alp habet
as well as the digits 0-9 can be created (along
wi t h many othe r we ird combinatio ns) . The
best part is that these neon fi lled beauties
are usually on sale at quite lo w
prices ... socket inclu ded!

These large nixie tu bes (11 x 4Y, em)
require the tradit ional 180 to 200 V de,
similar to th at used by their smaller cou nter
parts. The only disadvantage of usi ng these
la rge nixies is the high voltage supply that
must be construc te d, in addition to a lo w

vol tage so urce for the clock integra te d cir
cuit. The extra work constructing the high
voltage supply is well worth it, as t his beauty
wi ll really imp ress (dazzle) visi tors to your
shack, such as gir lfriends, re latives, etc.

The great majority of clock chips (inte
grated circuits) prese ntly o n the market are
of the scanning or multip lex ty pe and are
designed to work well driving t he LED or
fluorescen t ty pe readouts . In general these
chips are all lo w voltage, hi gh curre nt
devices. Usually, wit h the fluorescen t ty pe
of readout, no transistor interface is
necessary ; however, with LE Os (current
hogs) an inte rface is dee med necessa ry .

Front view of Fat Nixie Clock showing spacing of nixies and socket m ounting in
plexiglass base.
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N IX IE

" 0 " 9
" E" 14
OF" l!i
'C' 6
"S " !i
"A" 8
"Go 7.12

•

,

NIXIEs-e·7971

:::h :l 1 " "
• • • • •

c.! i'-- ~ i'-- ~ 1... c.!
,

c.! I'-
7,Il 7.'l T,Il! 7 . 'Z r.ra- - - - -

" e " • " • " • " •
, , , , ,

Fig. 1. Nixie muWplex wiring. Note : For "G" segment, pins 7 and 12 are wired together or in parallel.
Pins 7 and 12 comprise "G" when both activated.

Fig. 2. Nixie segment drivers. Q1· /7 - high volta ge
NPN silicon transistors (Radio Shack nixie driver
transistors ).

nixie, the digit enable tran sistor has to be
able to handle the "full shot", o r 200 V dc
fo r the anodes . A si ngle high voltage tran
sis tor in the di gi t ena ble syste m would
reflect back excessive voltage to the
MM-5 314 enable pins. Therefore, a series of
transistor switc hes were used, so as to isolate
the MM-5 314 from the high voltage and not
invert the output switc hing. If you will
notice the digit driver syste m in Fig. 3, a
high voltage t ransistor (Q13) ha ndles t he

' C' !i

O·

E'

e '

o'

' G'

.,.

olOOVOC
DIVI DE R ON
P OWER SUPPLY

TO NIXIE SEGMENTS - --.

'" •• ., ." '"0' ,.
'" • e

'" -m
." •., ." '"'" •• ~O, ,.

'" .".,
'".,.

0' ,.
'" . '0 ~'" .oe ••• ." e «o. ,.
'" ."

'",
.oe

•., .,. '"0' ,.
'" ."

'" ~m, . ' 0•6 ." '"' " '¥O6 ,.
."
'", ."., ." '"0' ,.

'" . oe
WATT '"2 WATT

,

r

e" .

' E'

"8" 4

"0" 6

RI-RI4' 1/4
R I5-R2 1' If
R22 · R28 ·114 WATT
ALL CARBON

SEG- rc
MENT PI

"A' 3

A high voltage isolat ing interface is
definitely requ ired to o perate the giant
nixies. By interface, we mean a device that
isolates the voltage and current sensitive
clock chip f ro m the high voltage required by
the giant nixie. At this point we mi ght also
mentio n t hat the average clock integra te d
circuit is quite a sensit ive device and shou ld
be han dled with care. Let the IC remain in
its static protective foa m or whatever until
the project is comp lete and it is time to
" plug" t he IC into its socket. Even th ou gh
some of th ese ICs have ze ne r protected
inpu ts, when you walk across an 8 cm thick
plus rug, more than 30 kV can be genera ted.
Thi s vo ltage can be pretty rough o n a $12.00
IC when you discharge yourself via one of
the pins. It is wise to grou nd yourse lf prior
to even touching a large sca le integrated
circuit. . .better yet is to place both the IC
and printed circuit under water then insert
the IC This is almost a foo lproof method of
insuring that the IC will not be harmed by
potential differences.

Anyway, we happened to have a spare
National MM·5 31 4 integrated circuit clock
chip, so we decided to atte mpt interfacing it
with the outside world of the giant nixie .
After destroying many transistors, a circuit
fi nally evolved that worked well.

The mos t crit ical part of the interface
circuit turned out to be the digit enable
circuit ry. The digit enable pins on the
MM·5314 emanate a negative pulse fo r digit
activat ion. This is fine for turning o n a small
low voltage PNP transistor. In the case of a
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$00
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M'O

'"Fig. 3. Nixie digit drivers. Q1-Q6 - 2N4403 PNP silicon transistors, Q7-Q12 - 2NS058 NPN high
vol ta ge transistors (Ra dio Shack R&2008J, Q13-Q18 - Heathkit PNP silicon high voltage transistors.

actual switc hing of the 200 V de for the
anodes. About 150 V de also appears at the
base o f this t ransistor which is re fl ec ted back
to t he NPN driver (07) which is also a high
voltage type, The 220 k resisto r between
these stages limits th e curre nt and d rops t he
voltage as well. 0 1 is a lo w vo ltage type PNP
switc hing transistor which ca n then handle
the voltage and curre nt limited by t he 120k
resistor to th e base of 0 7.

From the standpoint of the MM·53 14,
th e negat ive pulse given out by the digit
enable pins turns on 0 1 (PN P) th rou gh the
2.2k current li mitin g resistor. 0 1 in turn,
turn s o n 07 (NPN) wit h a positive pu lse and
07 th en turns o n 01 3 with a negative pulse.
0 13 turns o n t he digit anodes at the proper
time dete rm ined by t he MM·5314.

The 1 megohm resisto rs carry ing 100 V
de to the co llector of 01 3 act as a " ho ld
off" biasing system for th e nix ie anodes so
t hat they will not fire whe n 01 3 is not in
the " on" mode o r ac tivati ng that digit. The
di gi t d rivers run very cool in no rmal o pera
tion so heat sinks were not necessary.

If you wi ll observe Fig. 2, the segment
enable system is not as co mplex . The great
amount of high voltage isolati o n for the

•

-

I

t

•

Ie socket board and pre-driver transistors for
digi ts. AIl boards were mounted to the base
with W ' standof fs .
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MM·5314 is not as necessary here. The
voltage drop through the giant nixie is great
enough so that a common 140 V nix ie driver
transistor can handle the switching. The
MM-53 14 gives out a posit ive pulse for
segment tu rn on, so an NPN transistor
activates t he segments .

Fig. 1 illustrates the mu ltiplex wiring of
the seven segment giant nix ies. All of the
same segments are wired in parallel. T he
digi ts or anodes are all individu all y wired. As
the 5314 prov ides the switch ing data, at a
rate determined by an external capacitor
(C3), appropriate digits and segmen ts are
turned o n. Mult iplexing in our es timat ion is
just another word for scan ning in this
application. At a very rapid rate, the
individual digits are turned on in sequence.
As each digi t is activated in the scanning
seq uence, ap propriate segments fo r that digi t
are also illuminated at exactly the same
time. This rate of activation is much faster
than the eye can respond to so tha t the
entire 6 digit display ap pears to be co nt in
ually "on". This is basically similar to a
motion picture projector "fooling your
eyes" by pulling and stopping the indiv idual

frames of film at a rapid rate. Let us take for
examp le a time of 10:25: 06. Fro m left to
right the first digit would be activated and
the segments would indicate the number 1.
In sequence, the second digit would act ivate
and segments fo r 0 would come o n. This will
continue on unti l all digits are completed
and it then starts over again. The correct
time information is fed to the segments via
the IC as necessary .

Shou ld "Ieakover" occur on digits that
are not illuminated during the timekeep ing
process, the scanning rate of the MM·5314
may have to be decreased. This is done by
increasing the value of capac itor C3. If the
scanning rate is too fast for the parti cular
transistors used, there will be a tendency for
digits to leak over. Should you decrease t he
scanning rate too much, t he entire display
will blink or pu lse. It is no t too difficult to
find a happy mediu m so that the display will
be stable with no leakover.

The mounting base for the six giant nix ies
was mad e from a str ip of 14 inch plexiglass.
Holes were cut so as to mount the nixies and
sockets in three groups of two so as to space
the hours, minutes, and seconds. We left

--.

-

Top view of clock and plexigJass mount for all components.
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Fig. 5. Po wer supply .

fi ltering is required for t he nixie high voltage
supply as the total current demand is quite
low. A small fil ament transformer and a line
voltage dou ble r could also be used ; however,
the c lock chassis will be hot an d may
genera te a potential shock hazard. It is
better to use tran sformers and isolate the
c lock fro m grou nd.

The accu racy of t his clock is maintained
by your local power li ne 60 cycle so urce.
Plu s or minus a few seconds per month is a
goo d average for acc uracy . I have noticed
that the power compa nies must make correc
t ions in t he ir 60 cps freq uency and the clock
will also correct as t he power co mpa nies
compensate.

When first applying power to the "FAT"
nixie c lock, check first for signs of smo ke. If
all is well, all or a few digits will light and
the seconds indicator will be cou nting. Press
the "fast forward" switc h and run the clock
comple te ly through an entire 12 hour
sequence. We have noticed that when fi rst
applying power to t his particular IC, its
brain will be confused and it will read
so mething like 35 hours 15 minutes and 12
seconds. By ru nning it throu gh a rapid 12
hour sequence, it straighte ns ou t t he bra in
lo gic and it will keep acc ura te time from
then on. Momentary power failures (less
than 30 seconds) will not upset the IC
timekeeping functions as it continues to run
for a while on the low voltage filter
capacitor charge.

Setting the clock is accompli shed with
the fas t, slow and hold switc hes. With a little
practi ce, it's a snap to set th is c lock. Make
su re that you include a line fuse as th is clock
will be ru nning on a cont inua l basis.

PARTS LIST
Fig. 2 .

R1 -R14 33.000 Ohms. %Watt carbo n resistors
R1 5-R21 15.000 Ohms, Y;, Watt carbo n resistors
R22-R28 1 megohm, %Watt carbon resistors
01 -07 High vo ltage NPN silicon transistors
CRadio Shack Nixie driver transistor)

SOO
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e.s

+ IOV,"C
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;h e,
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"" ec
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"
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about y," of space between the indiv idual
nixies and about 1" between the three
groups o f two. If you so desire , a pai r of
neo n (NE-2) bulb s coul d be placed in this
one inch space to create a colo n bet ween
hours, minutes, and seconds. A curre nt
limiting resis tor of about 100·250k would
have to be placed in series wit h the neo ns
and the high voltage supply . The neo ns
could be cemented in a p last ic stri p in this
space.

In Fi g. 2 , resistors R1 5·R21 are current
limiters for the nixies. If the value is higher
th an 15k, the display bright ness will
decrease. Should you desire a brighter
display than that provided by the 15k
resistors, decrease their value . If you
decrease these resistors too muc h, transistors
Q1 ·Q7 may ove rhea t and dest roy them
selves. Should you try a lower value , moni
tor the transis tor case te mperatu re care fu lI y.
With t he 15k resistors, Q1-Q7 will run ice
cold . Resistors R22·R28 are also "hold
down" biasing resi stors to prevent fa lse
ignition o f the nixie segments .

The power supply for this clock is not
complex and can be mad e up wit h a single
power trans former. The t ran sformer used
must have a 6.3 acll A fil ament winding and
at least a 170 V high voltage winding. The
6.3 ac winding when rectified by a diode
bridge and filte r ca pacitor prov ides between
7.5 and 10 V de which ope ra tes the 53 14
nicely. The diode bridge ra ises the 170 Vdc
for the nixies proper. Not a great deal of

Fig. 4. Main 5314 circuit. $1·$ 3 - normally open
push-button switches. U1 - N ational MM53 14
clock integrated circuit.
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Fig. 3.

Rl -R6 2 200 Oh m, 14 Watt carbon resisto rs
R7-R12 120,000 Oh m, % Watt carbon resistors
R13-R1 8 3 3.000 O hm, % Watt carbon resistors
R1 9- R24 220,0 00 Oh m, Y. Watt ca rbo n resistors
R25-R36 1 megohm, 14 Watt carbon resisto rs
01 -06 2N4403 PNP silicon tra nsisto rs
07-01 2 2 N5058 NPN high vo ltage transistors
(Aadio Shack AS-2008)
013-01 8 Heathkit PNP silico n high voltage tran
sistors , #417-295

Fi g. 4 .

Cl 3000 microfa rad, 25 vo lt elec trolytic capaci tor
C2 0 .1 microf arad, 100 volt disc capacito r
C3 .068 microfarad, 100 volt disc capacit or
01 - 04 1 N4002 silicon diodes
0 5 1N914 silico n d iode
Rl -R2 100,000 Ohms, 14 Watt carbon resistor
5 1-53 Normally open push-button switches
Ul Na t ional MM5314 clock integrated c ircui t

Fig.5 .

C1 80 microf arad, 4 50 volt e lect roly t ic capacito r
01 -04 lN4005 silic on dio des
Fl 1 Ampere, 250 volt fuse
R l 470,000 O hms, 1 Watt carbon resistor
R2 7500 O hm, 10 Watt wire wound resistor
R3 68,000 Ohms , 1 Watt carbo n resi stor
R4 47,000 O hms, 1 Watt ca rbo n resistor
Tl 120 V ac p rimary, 150 V ac seco ndary at 100
mAo6.3 ac, 1 Ampere secondary.

D-D ENTERPRISES
Dept. B, P.O. Box 7776-1

San Francisco CA 94119

Aha, the SECRET of PC Board
success finally revealed. A perfectly
balanced lighting tool combining
magnifi cat ion with cool f'luorcs-
cencc. Exce llent for ti ne detail ,
co mponen t assembly. e tc. Lens is
precision grou nd and polished.
Regularly $5 7.00. Now, over 30%
discoun t (on ly $40.00) to a ll
lice nse d Ha ms , ve ri fi e d i n
Cull- Book. Uses 2 2 watt fluorescen t
tu be in 8 inch d iameter circle ( no t
su pplied ). _
Include $2.00 U_S. postage, or
in Canada. $4.00 eL..cwhere . Califo rnia
resident s include 6% sales tax .
Or send sta mped envelope for free
brochure o f other incandescent or Iluorc s
cent lam ps suita ble for all engineers. a rch i
tects . st udents. etc.

$40.00 price assured unt il July I ,
1975.
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SDD

3" x 4" x 1%"

EXTEND YOUR COUNTER to 500 MHz!!!
Can be used with Any counter capable of 5
MHz.

• FMAX greater than 500 MHz.
• HIGH INPUT SENSITIVITY: less than 150
mV needed at 500 MHz - overload protected
.HIGH INPUT IMPEDANCE: 500 Ohms
.OUTPUTS: 7 10 and 7 100 TTL compatable
.INCLUDES POWER SUPPLY

PS- K kit $ 89.00
PS-A wi red and tested $109.00

BRAND NEW! plus $.85 postage
500 MHz COUNTER Calif. residents add 6% sales tax

WRITE FOR DETAILS

P.O. Box 961 S
Temple City, Calif. 91780
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Charles E. Moraller WB2UKP
70 Silverbrook Road
Shrewsbury NJ 07701

Latest K20AW

Counter Update
/ 1/"" Up ilate» QST:, COil Iller

A fte r a quiescent period of a year or so,
it see ms that t he seaso n has re-ope ned

on co mments on t he excelle nt frequency
counter by Pete Stark K20AW. The latest is
the article in the November issue of 73
enti t led " La test Counter Update" by the
origi nal author, K20AW hi mself. See ing four
photos of the counter J built included in the
artic le (on page 29) ble w my head up to at
least double its normal size and prom pted
me to trot the old typewriter down to the
local stationery store and have it cleaned so
that I cou ld get in my lic ks, too.

The original article was one of the better
construction type articles I've seen and
helped my cou nte r to have a min imu m of
" bi rth pains." It d id have a couple, thou gh,
and Pete pu t up with an awful lot in reading
my letters (and I' m su re those of others) and
answeri ng t he m.

I added a n extra digit stage to my counter
to give it a 6 digit read-out instead of the 5
in Pete's counter, and also inc luded
"switched" decimal points which switch to
the correct posit ions by means of added
poles o n the kHz-Hz and hi-to switc hes. This
necessi tated at least o ne switc h slightly mo re
exotic than those usuall y available in stores;
a four pole double t hrow miniature
toggle switc h. These are available fro m such
places as Allie d Radio and Newark Elec
tronics, and nowadays are showing up in
radio stores that have the IR switch disp lay
racks.

For ease of servic ing and modifyi ng, and
also to permit construction in one of the
small surp lus CB (whatever that mea ns)
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cabinets that I bought several years ago from
Brigar El ectron ics th rou gh an ad in 73 , I
bu il t t he unit u sing all plug-in PC boards - 6
for the digits, one for the control circuits
and clock a nd one for the inp ut circuits.
This meant t hat I had to make some double
si ded PC boards for the digit boards, a first
for me. So I tried another "first," making
boa rds photographicall y instead of the usual

•
(for me) han d drawn circuit board s.
EUREKA! It worked great!

I used seven-segment LED read-outs
mainly because they loo k nice , are sma ll and
the power supp ly need supply only 5 volts .
This led to another complication, as per
Murphy's law - curre nt drain . Being t he
world's most ignorant person when it ca me
to ICs (at that time). I had no idea how
muc h current the whole t hi ng would draw,
an d bl ithely used the LED read -outs which
use a pretty fair amount of current. Plus, I
added the extra digit with its additional ICs.
When I was fi nished t discovered that the
whole thing drew some thing approac hi ng 2
Amps, way over the limit of the LM-309 K 5
volt regulator. I managed to get a Sanken
Sl -3554M regula to r t hrough ano ther 73 ad.
Thi s has t he same TQ- 3 case, but is rated at 5
volts at 3 Amps. It does a good job. The
regu lator still got qui te warm, however, and
I wanted to keep heat down as much as
possible, so I replaced some of the ICs, but
not all , with t he lo w-po wered versions. The
7490s in the clock divi de r sectio n were all
cha nged plus a few of the others. This
helped a lot, too.

The above were minor t hi ngs I did, but
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Fig . 2. Alterat ions to 10 MHz crystal oscilla tor.
The two capacitors shown with dash lines rep lace
the 33 pF capacitor in the original article. Some
experimentation may be required to arrive at
correct values.

1.7-14 pF trimmer and a 33 pF NPO in
parallel. I changed the 33 pF to two se para te
capaci tors, making a total of 3 caps in
paralle l, all in series with the crystal. Replac
ing the 33 pF cap with an 8 pF NPO and a
10 p F N750 really made the th ing settle
down. It just doesn't have any noticeable
drift. Di fferent crystals might mean different
values, but a little experime nting will soon
determine the correct ones.

Now that all is said and done, I really
have a superb instrument. It will perform as
well as a lot of commerc ial instruments (a nd
better th an some) available at fa r greater
cost. It has been used by a number of the
locals to align and put on freq ue ncy th eir 2
meter FM rigs, and also, in conju nction with
a not too great signal ge nerator (which it
transformed into a lab instrument), to align
HF rigs. On top of that, it looks great
reading out the fre que ncy of my Drake TAX
transmitter when I'm on the air. Inci
dentall y, I used two input connectors
instead of one, mounting one on the front
and one on the rear panels . They' re se lected
from the front panel by means of a toggle
switch. This way I can leave the input from
the T-4X connected to the rear jack and
when I want to use the counter for test
purposes, merely switch to the fro nt jack.
No taking the counte r down fro m the shelf
to disconnect and reconnect, along with the
associa ted knocking over of th ings from the
shelf (Murphy again!).

Now if Pete will only come up with a
circuit for a 3% di git Digital Multi-Meter , I'll
have something to do for anothe r year.

. .. WB2UKP

U Y< 'r

I :': '000
Q'

Q'

:t" 1 v ' 0,'
,OU

'60
IN914'S 'M •

470 0

t 220 le l a

J, ,f'.- •
V

.,0
rc I I) rc I e lei d
r-, r-, r-, TO PIN 5 OF IC 4 b

' V, '1./ • ,
V'

INPUT SELECTOR

'" ICI -5 N7404 N HEX INVERTER

LOW FREQ E Ne NPV

P IN 14- + 5 V
PIN 7 - GROU N D

Fig. 1. Input circ uit. Resis tances are in Ohms; K =
1000 and M = 1,000,000. Ql - MP F 102, HEP
802, Q2 - MPS 3563, HEP 720.

the re were two things which I fee l consider
ably improved my counter. As Pete men
ti ons in his update, di fferent builders had
different experiences wi th the input se nsi
tivity. I don 't really know how many mi lli
volts it takes to drive the counte r, but I
found th e sensitivity when using the pre
scale r to be quite sat isfactory . The low
frequency input, however, was something
else agai n. It really needed a wall oping signal
to count. I fooled around with the 40673
and its associated circuitry, but never got the
sensitivity to where I fe lt it was good . In an
equipment report in ano ther magazine there
was shown the input circuitry of the HUA
Model 1BC-1 a frequency counter. This
looked fair ly simple and the re port gave it a
fai rly good se nsi tivi ty rating, so I too k out
the original circuit and repl aced it wit h th at
shown in Fig. 1. Thin gs might work out
differently for differen t people, but th is
improved the sensitivity of my counter to
the poin t where I'm quite happy with the
whole thin g.

Pete also mentions in his update article
the various problems (or lack of problems)
different bu ilders have had with stability of
the oscillator. I wrote International Crystal
about it, before building the counter, and
they suggested that I not use an oven, sayi ng
that they fe lt their HA crystal (which Pete
suggested ) would do as well, or better. They
were right, it does a fi ne job. Even so I still
had a very slight drift. In K20AW's original
article he listed 2 capacitors in series with
the crystal in the oscillator. These were a
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TPL

Rfpower amplifiers
maycest

a little mere
...but

they're worth a
l()~ mere

Even wit h t housands of amp lifie rs in use,
O Uf one man repair department spends no
more than four hours each week doing
repairs and mod ifications... the rest of
h is t ime is spent mak ing sure t he ampli f iers
that are shipped won't come back for him
to repair.

Because of our extra attention to qual
ity control our amplifiers are specified
by more govern ment agencies and pri
vate orga nizat ions than any ot her product
of its type.

OUf product l ine is the only one chosen
by many major t wo -way radio manufac
tu rers for use w it h their products.

Our Qua lity Cont ro l depart ment rejects
aimost as many parts as they accept .

Our engi neering staff not on ly designed
our products, but also were instrumen
ta l in the development of RF Power
Tran sistors.

The TPL package has been imitated by
many competitors, BUT NEVER DUPlI·
CATED, because it costs more to make
a qua li ty product.

For prices and specifica tions p lease wr i te
for our Amateur Products Sum mar y.

FCC t ype accepted po wer ampl ifiers also available. Please call
or wr ite fo r a cop y of TPL 's Commercia l Pr oducts Summar y.

TPL puts more in.. .So you'll get mo re o ut!

talk
po~er

COMMUNICATIONS INC .
11125 YUKO N A VE N UE / H A W T H OR N E . CALIF . 90250 /(2 13) 619 .0131



How to

Peter A. Stark K20A W
196 Forest Drive
Mt. Kisco NY 10549

Become

a Famous Author

Y
OU can easily become a Big Wheel in
amateur radio - a ham's ham, so to

speak - by writin g artic les fo r amate ur radio
magazines. Read on, and I wil l tell yo u the
secret of how to become a Big Autho r.

As yo u read the simple ru les below, you
will probably th ink I'm overs implify ing.
" Impossible," you'll say, "it can't be that
easy." Nonsense . Fo llow t he fool proof
method below and you can't go wron g. T his
approach is based on an actual case which
has worked for others before you, and can
work fo r you, too. To convince yourse lf,
whip out your old copies of QST and 73
Magazine and see for vourse lf.I ,2,3

Rule 1. Start by deciding which magazine
to write for. This is a cruc ial step, because
you have to make a basic decisio n - what do
you want most: fun, fame, or fortu ne?

Let 's talk about the fo rtune first. The
cho ice is o nly between a tin y fortune and no
fortune . Of the four amateur radio maga
zines, three pay for their articles and one
doesn' t . T he problem with getting paid for
an article is th at every dollar yo u get is one
less dollar on the magazine's profit sheet. 3a
That means th at the editor wi ll exa mi ne

ITo be a successful author, you have to
learn how to write footnotes and refer
ences, so here's your first lesson:

2Arlo R. Eggensperger W2TJ Z, " Frequency
Counter - A Modular Approach," QST,
January and February , 1975.

3Peter A. Stark K20AW, " A Modern VHF
Frequency Counter," 73 Magazine, May,
July , and September, 1972.

3aWhat profit? - Ed
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your art ic le that much more carefu lly than
he would if he didn't have to pay you for it.
That o bviously wo n' t do. And t hat brings in
the fun part - YDU can't have much fun
writing an artic le if you're co nstantly
worrie d about doing a good job.

SD th e best bet is to give up th e fortune 
it 's only a t iny one anyway -- and co ncen
trate on the fun and fame. You can have
both by writ ing fo r QST. A long time ago I
had a QS T ed itor tell me th at the reason
QST doesn't pay for articles is that autho rs
should co nsider it an honor to wri te for such
a presti gious journal. He said it was li ke
writi ng for one of the fa mous scie ntific
journals . Obviously writing fo r QST will be a
great honor and make YDUfa mous.

Rule 2. Pick the right source for yo ur
in f ormation . Everybody knows that
electro nics wasn't invented in a day. It 's
much too complex for every body to be an
expert o n everything, and it 's only under
stood that you will base your work on the
work of th ose who came before YDU. It 's
obvious t hat you wo n't be inventing some
thing new for your article - if you did,
you' d be out paten ting it and peddli ng it in
the nearest e lectronics store .

As an autho r, YDU have an o bligation to
base you r work on the work of other
authors before you. After all, imitat ion is
the sinceres t fo rm of fl at te ry. But you must
make sure you pick the right sources for
your a rtic le . This o ne crucial point can make
Dr break your a rticle .

YDU may at this time have so me qua lms
about just how much you can "borrow"
fro m a prior ar tic le. Let me assure you th at,
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as long as you borrow from the right article, artic le to borrow from and your job is half
in the right magazine, you need have no such done. There are several criteria to follow:
worries. A QS T editor once wrote the 1. The origi nal article must be a t the
fo llowing to me: 4,5 ri gh t level. You can't ac hieve fame by

"I'm sure you realize that anarticle writing about simple stuff. On the other
can' t be re jected simply because it hand , pic k a diffic ult subjec t an d you will be
is similar to one which appeared in inundated wi th letters and questions, some
another publ ication. The exception of which you may not be able to answer.
would be, of course, in instances 2. The original article must be fairly
where the designs were original a nd long. I t's hard to write an l1 -page article by
pate nted. Most of the large corpora- borro wing fro m a 5-pager. Takes too much
tio ns li ke GE, RCA, Westin ghouse, work and cuts down on t he fun. The best
and o thers hold the patents on source article is o ne which is substantially
almost any circuit co nfiguration longer th an what you intend to write. That
that is in common use today. way you can pick and choose and thus rea lly
Therefore, it wou ld be most diffi- exercise your creative talents.
cult to c laim originality for any- 3. T he original article should have a lot
thing but the collection of circu its of diagrams. It's hard to borrow a lot of
we house in a cabinet." text , because you have to rewrite it -or

See, you can borrow as much as you li ke paraphrase it, and that takes thin king. Dia-
from ano ther article in a magazine other grams, o n the o ther hand, can easily be
than QSTwithout worry. disguised by following the simp le ste ps in

Your best bet would probably be to Rule 5 below.

The original article must be fairly long. It's hard to borrow an l Lpage
article fro m a 5-pager. Takes 100 mu ch work and cuts down on Ihe
fun ...

borrow from an artic le in 73 Magazine. You
see, the editors of QS T and 73 don 't a lways
see eye to eye on a lo t of t hings. That means
that even if a QST editor should spot some
similari tie s between your art icle and an
earlier one in 73 Magazine, he won't be too
concerned. Most impo rta nt , if in your
effo rts to do a good job you should get a bit
overzealous and, heaven for bid, copy a bit of
the original art ic le fro m 73 MagaZine, the
origina l author might comp lain to QST. But
the QST editor wi ll mere ly answer that an
art ic le can't be rejected simply because it is
similar to one that earlier appeared in
another publicatio n. That gets you off the
hook.

Rule 3. Pick the right art icle and su bject
area . Doing th is crucial step pro perly wi ll
save you a lot of work later. Pick the ri ght

4Your references need not always be to
o ther articles. This example shows you
h ow to p roperly reference other material:

5Doug DeMaw, Technical Editor, QST.
Letter to the author, dated January 20,
1975.
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4. It must be a bout a reaso nably popular
subject. It 's no fun wri t ing somet hing
nobody will read.

5. Of all the different areas of ham radio,
something having to do with digital circuits
is best, for a number of reasons. First of all,
there are mill ions and billions of different
ways of putti ng together a digital device, and
they obvious ly can't all be patented by the
big corporatio ns. Wi th lu ck, just by
arbitrarily juggl ing thi ngs around, you mi ght
accidentally invent something new.

Second, because there are so many
different ways of doing the same thing,
everybody will assume that your circuit will
be different from all the others, even if it
should t urn out to be a carbon copy.

Actually, with digita l circuits it is very
easy to borrow an entire diagram from
another artic le and dress it up so nobody
wi ll recognize it. You see, some time in 1974
QST changed to a new set of digital symbols
which are completely different from those
used by almost every other magazine . For
example, one of the simplest logic elements
is a NAND gate. Everybody else draws it as a

73 MAGAZINE
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Fig. 1. How to change a diagram by using different sy m bols , and then combining two smaller diagrams
into a larger one.

hal f-circl e with a t iny round dot on the
outpu t lead. But QST draws it as a square
with an "&" sign inside, and a funny
loo kin g arrow o n the o utput. Usi ng this ne w
set of digit al sy mbols you could re print all
of Qsrs 19 72 digital articles in 1975 and
few readers would be any the wiser.

Rule 4. Butter up the original author.
Havin g decided which art icle to bo rro w
from, now's the time to app ly a little
psycho lo gy. So me day the author of that
art icle may d iscover your art icle and feel
you have done him in. T his is obviously a
very child ish attitude. since he shou ld realize
th at imi tation is the since res t fo rm of

fl attery, and he shou ld be happy that you
have c hosen his work to copy . Nevertheless,
you have to go ou t of your way to prepare
him fo r that shock . So take t he initiat ive 
write him a real nice letter, tellin g him how
mu ch you enjoyed his ar ticle. Ma ke him feel,
really good. which wil l make up fo r the fact
that la ter he will feel really bad. Some gooey
phrases like, 14 T he art icles show real creative
thinking and planning. They are very corn
plete and very well wri tten," wou ld be very
ap proprlate.P '

6Arlo R. Eggensperger W2TJZ, Letter to the
author, dated July 3, 1973.
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Rule 5. Camouflage all the diagrams.
Having taken care of all the preliminarie s, we
start by preparing the diagrams. Thi s process
involves several steps. Make sure you do
them carefully, as they are crucial to your
success . If any of these steps see ms unclear
to you, by all means dig o ut those o ld copies
of QST and 73 Magazine referred to earlier,
and see how the process is done.

Step 1. Redraw the bl ock diagram, if
there is one in the ori ginal art icle . (Don' t
bother drawing a new o ne if the origi nal
article didn't have it, as it is obviously not
necessary.) You must be very careful here so
as not to change things so much that you
ruin them. As a general rule , changi ng the
inputs or outputs a bit should be safe.
Different sy mbols fo r grounds, coax con
nectors, or switches will help, too. You can
add a new box or two, o r spli t up an old
block on the diagram into two bloc ks.
Change some numbers, and maybe even pu t
in a mistake or two, like wiring a switch
backward. Presto, change-o: You have a new
block diagram.

because he had a junkbox full of them, not
because they were the o nly o nes th at would
wo rk. You should n' t use t he sa me transisto r
because it will look susp icious. Instead, loo k
into your own junk box to see what your
favorite transistor is, and use that.

Step 3. Co mbi ne several small d iagrams
into a larger o ne. This is an excellent
technique, because it changes the appearance
of things so much that only the most
determined reader or editor will ever spot
the similarity. Fig. 1. is a beau tiful example
of the Before and Afte r diagrams whe n we
apply these successful techniques.

Fig. 1, by the way, shows one pitfall you
should stay away fro m; it applies specifically
to fairly complicated drawings. This circuit
has ten two-input gates, contained in th ree
different SN7400 ICs. All of these gates are
exactly the sa me and therefore inter
changeab le; in the same way, the two inpu ts
on anyone gate can also be interchanged.
This means that there are about 30 billion
different ways of hooking up these gates in
the circuit shown. Thus if you were reall y
star ting from scratc h, the chances are 30
billion or so against you that you would

Step 2. Change all t he old digital logic happen to pic k exac tly the sa me pin combin-
sy mbols into the new o nes. Since the new atio ns as the original aut ho r did. Even if you
logic sy mbo ls are much more confus ing than just change a pin or two here and th ere, you
the old o nes, this alone is a majo r step in will avoid all suspicion of having copie d the
camouflage. Don't bother changing a ny thing original circu it.
small - look at the overall diagram and only Step 4. Break up a large diagram into
change those things which are readil y notice- several small o nes. The trouble wit h t he
able . For instance, changing the pin numbers previous step was that, by com bining several
on a small diagram is a waste of time. small diagrams into a large one, we weres

Change all the old digital logic symbols into new ones. Since the new
are much more confusing than the old, this alone is a major step in
camouflage ...

On the other hand, it pays to change a
few component values and perhaps t ransistor
numbers. For example, if an original circuit
uses a 33 pF capacitor in a certain place, fee l
free to chan ge th at to 75 pF. Just to cover
yourself (in case the new value doesn 't
work), put in a note that says SEE TEXT,
and in the text explain (in small print) that
if the new values don't work out, the reader
should feel free to change them.

As a second example, suppose the origin al
author used a lot of 2N5172 transistors in
his circuit. Chances are that he did so
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reducing the total number of diagrams. But
now we make up for that by doin g the exact
opposite.

In all of these s teps, don't worry if there
is somet hing in the origi nal article that
doesn't seem to make sense to you. Occa
sio nally the original author will inclu de some
circuit trick like mixin g up IC inpu ts and
outputs in some inex plicable way . It doesn't
pay to try to fi gure out exac tly what he is
doing. Simpl y take his word for it that it's a
good idea and include it in your diagram as
well.

73 MAG AZINE



The hot carrier diode mixer
virtually eliminates inter
mod problems!
Speech processing for clean
sharp audio with plenty of
punch!

.. The fIRST
Ie 2m transceiver

The state of the art has moved ahead!

SPECTRUM COMMUNICATIONS
BOX 140, WORCESTER PA 19490 (215) 584-6469

Buy factory direct and SAVE!
100% Moneyback Guarantee - (10 dartl: se)

100 days full Warranty yoU c (\ 11

Spec Comm 560 $179 95 Spec Comm 512 $199 95
5w 6 channels 5w 12 channels

Accessories: Features
Clip-on battery pack - Nicad - com- • Uses inexpensive TR·22 xtals •

plete with charger, whip antenna and - Reverse polarity protection. Final tran-
carrying strap - heavy duty Nicads sistor fully protected. 3" speaker for
(not those penlight size cells). Clip- good sound • Front and rear antenna
on and automatically connects. jacks. 146.52 crystals supplied. Clip-
$79.95 (BP·I) on accessory modules. Electronic T/R

Clip-on ac supply - automatically inter- - no clicking relay • Battery voltage
connects when you clip on - uses indicator - Ceramic "rnic" - non
newest type high efficiency stealable. Fantastic squelch circuit -
transformer and IC regulator. $44.95 fast. Extremely sensitive MOSFET
(AC.1) front end - very low intermod •

Clip-on 25 Watt amplifier - auto- Trimmers on all crystals • Modular
matically connects to power and rf. construction. Very easy to service -
Fully protected from shorted or Versatile - over-shoulder - mobile -
open antenna. $84.95 (BA-I) FIXED • Incredibly sharp i-f.

Synthesizer in the works - also clip-on. Pennsylvania residents
Xtals (any frequency) $4.95. add 6% sales tax.

Include $3.50 shipping.

SCR-100 Repeater Receiver Board - Greatly reduce or eliminate
"desense" or intermond problems! $89.95
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Rule 6. Write the new text to go with the Finally, don't include the layou ts for
new diagrams. From now on it's all down- your hand-d rawn boa rds in the art icle. For
hill. You have the new diagrams, and all you one thing, par ts of them migh t possibly look
have to do is to describe them in Englis h. a bit similar to the board layout of the
What could be simpler than that? original art icle. Moreover, the more difficult

If you can' t think of anything original to you make the job for the reader, the more
say, use a trick known as Taki ng A Step he wi ll admire your work.
Backward. The great beau ty of this tech- Rule 7. Do not give any credit to the
nique is that it is so unexpected that original auth or. There is only one person in
eve ryone, even your closest frie nds, will be the whole worl d (besides you , of course)

If you can't think of anything original to sax' use a trick known as
Taking A Step Backward. It is so unexpecle that even your closest
friends will be amazed ...

amazed at your brilliance. To Take A Step
Backward , you simply find a few good
featu res in the original design and omit
them.

For instance, suppose the origi nal author
used a regulator IC in his power supply. To
Take A Step Backward , forge t about the IC
and use a Zener diode and three or four
transistors instead. After all, isn' t 5% regu la
tio n 50 times better thanO.l % regulation ?

Better yet , suppose the original author
went to the tro uble of designing a printed
circuit board for his project, and included it
in his artic le . To Take A Step Backward,
don't tell the reader abo ut the board layout,
but make him build it the hard way. This
Step Backward has several unexpected
benefi ts.

First of all, you would have bee n in dire
dan ger if you had included the circuit board
layout in your artic le, as it is probably
copyrighted as part of the original art icle,
and you don 't want to mess with the FBI.

Second, suppose the original artic le
described some fairl y complicated project
li ke a frequency counter, and gave a board
layout whic h mounted all the parts on one
board. Break up the parts among a dozen or
more boards, tell the reader to use a resist
pen to draw his own patterns, an d call it a
"modular approach." Ri ght away you can
spend pages and pages telling the reader why
a modul ar approach is such a great tech
nique. If the readers only knew that using all
those little boards instead of the original
board layout is going to cost them a lot of
time, effort, and wire, they would of course
feel you had sold them a bill of goods. But
wi th lu ck they will never fi nd out.
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who can fully appreciate the t rue beauty and
great design of your article, and that is the
author of the original article you borrowed
fro m. DO NOT GIVE HIM ANY CREDIT. I
cannot stress this high ly enough.

Most men are basi call y sel fis h and mean,
and the original author is no exception. No
matter how Slight the resemblance between
your article and his, he will immediately
suspect you of the most vile and unjustifi ed
actions if he eve r happens to see your article.
This wou ld be especially embarrasing in this
case, as your article may resemble his prior
article very much. 50 do not, under any
circumsta nces, do anythi ng whic h might call
his atte ntion to it. Most important, do not
list his article among your references, lest
some friends of his (if he has any frie nds) see
it and te ll hi m how nice you were to refer to
him.

Of course, to be a successfu l author, you
must learn to use all the tricks of the trade,
and one of these is to include plenty of
referen ces to earlier articles, if only to show
the reader you know what's going on. This
seems to lead to a contradiction - what
articles do you reference if you can't men
ti on th e one article you got all your inforrna
ti on fro m? Simple - find three or four older
articles which have very litt le to do with
your own work. For example, a few
references to some artic les on how to make
printed circuit boards would be just fine.

Rather than go on and on with more, I
will leave the rest to your imagination and
inven tiveness. You are probably itching to
sit down at your typewriter, so why not give
it a try?

'" K20AW
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HAS TWO
IMPORTANT

ANNOUNCEMENTS
TO ALL RADIO AMATEURS

# 1 - FM-DX Now In Production!
This great all new digitally synthesized 2 Meter FM Transceiver

has been so enthusiastically acclaimed by those who have been field
testing the pre-production units that we are sure it's going to be our
all-time greatest. NOW IT'S READY FOR DELIVERY TO YOU!
Phone us (Toll Free) and we will fill you in on the details. See us at
the DAYTON HAMVENTION - You may even win an FM-DX!

# 2 - Direct Factory Sales!
Effective immediately you can purchase Clegg products directly

from our brand new SALES & SERVICE facility in Lancaster, Pa.
This new program has been instituted so that we may bring 10 you
the best in HAM gear at the lowest possible prices and with the best
possible service.

COME AND SEE US IN LANCASTER

or SEE US AT THE DAYTON HAMVENTION

or DROP US A aSL FOR FULL DETAILS.

or CALL US TOLL FREE

_e~i _
A Division of International Signal & Control Corp.

208 Centerville Rd. Lancaster, Pa.
Toll Fr•• 18001 233-0250 In P•. csu (7171 299-7221 Collect
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Paying i t

Bill H oisington K l eLL
clo 73 Magazine
Peterborough NH 03458

PO\Ner

on

T his article describes the construction,
operation, and measurement of a

breadboard type rf amp lifier for 432 MHz,
including the comple te testing of aU com
ponents and their parameters, and a second
amplifier mounted in a minibox which can
be used either as a driver or a modulated
final.

Following my usual syste m, only new
transistors are used , so that unless the
manufacturers abandon the ty pe early. you
will be able to procure them for the next
few years. Of course an awful lo t can
happen in solid state in a small number of
years, but at least you're starting off with a
good and available device.

Developing enough crysta l-controlled rf
voltage for use in amplifiers at UHF is
always a serious problem. The tripling
exciter described elsewhere works per
fectly, but like most tripling systems, each
stage has less rf output in milliwatts as you
multiply up in frequency . Articles in 73
Magazine several years ago described a
favorite tube exciter of mine which used
doubling and high gain tubes in every stage
to get to 43 2 MHz, increasing power with
every multiplication of frequency on the
way up , so that the last doubler - fro m
2 16 to 432 MHz - had about 5 W of
output. Low-cost transistors are not up to
that just ye t, but wait a few years or so.

The crystal controlled exciter using trip-

40

ling makes an excellent small size local
oscillator, signal source and test unit , but
for use in a transmitter I suggest the
doubling method exciter.

Adding one amplifier to the last doubler
brings the power up to where it lights a No.
48 bulb on 432 MHz. Really dim, but you
can see it. From measurements with the
do-it-yourself milliwatt meter this is close
to 15 mW.

There is space enough in the minibox
exciter for that rf amplifier. I might just
put one in there a lit tle later on .

Type Of Transistor

There are unfo rtunate ly some thousands
of different types of transistors, but what
saves the day fo r us is that there exist some
manufacturers of good devices who also
remember the amateur homebrewer. It also
helps that the entire management, engin
eering, and technician ranks across the
country contain large percentages of ama
teurs. So Bill Ashby, President of KMC
Sem iconductors, Long Valley, NJ, sells
some of his excellent 2N2500 series fo r $5
wit h the number HI 04 . This is it for our
purpose here. It multiplies as high as 2500
MHz, and I find that in practical circuits as
described , a usefu l gain of 8- 10 dB is
obtaine d. The circuit and construction
shown using these transistors can easily
accommodate o ther devices.
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cali brated dial. You cannot have less than
the de rati ng, alt hough you may have a
little more rf power. It is particularly
useful in checking gains of rf amplifiers at
these frequencies. This gain, by the way, is
not the easiest thi ng in the world to co me
by .

The Breadboard Amplifier
This is a real ex perimenter's unit. spread

out so you can change and test almost
anything pertaining to a transistor power
amplifier on 432 MH z. I feel a little guilty
at times using the word " power" when
we're beginning with just a few rnilliwatts ,
but you have to tell it like it is.

Fig. 3. Bread board amplifier layout. Ql case is
th e collector. Solder to L2.

c e
2 - 8 PF

INSUL ATE D

ra v
Fig. 2. 432 rf power amplifier breadboard. Jl,
ceramic phon o jack; Ct , m ica compression trim
mer, Arco 40 0 ; L1 , 3~ turns No. 18 bare tinned
copper, 3/8 in. long, ~ in. OD; RFC, 5 0 turns
No. 40 enamel (surplus ch ok e, not critical) ; R2,
22n 10th Wa tt ; Q1, KMC, H104. L2, see Fig. 3 ;
J2, ceramic phono jack.
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Fig. 1. Rf m ilJiwa t tme ter
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Simple enough. and you just can't make
a mistake here - after all, it's dc! Hardly
any ex planation is needed until you come
to calibrate the dial, and even t hen you just
connect a dc voltmeter across the bu lb and
put a 0 to 100 rnA meter in series and
adjust the curre nt times voltage t o conven
ient round nu mbers in milliwatts , like 15 ,
20, 30, 50, 100, ISO or as ma ny po ints as
you wish.

To operate the rnilliwattrneter, position
bulb A, which is lit by dc, close to bul b B
which is attached to Ll as in Figs. 4(a) and
4(b), tum the loon po t until the dc bulb
A matches the brillia nce of the rf bulb B,

as in Fig. I , and read milliwatts from the

Do-It-Yourself Milliwattmeter For Rf
Believe me , when you' re working on

low-cost battery portable UHF rigs, this
item is some thing you really need . You
lads who work in the industry. wit h an rf
power meter on every bench fo r every
technician , think it's easy , bu t what abou t
when you' re in your own shack , tuning up
a battery rig for 432 MHz? Then what wil l
you do? You've got some rf - it moves a
meter attached to a diode - but how many
Watts? Of course it won't be Watts , it will
be milliwatts, unless you invest in plenty of
dollars for high po wer devices , so you
suffer. Cheer up, here's ho w not to su ffer :
For the price of a few No. 48 light bulbs, a
lOon pot, a nd less than half a day's work ,
you can measure from 15 to 180 roW of rf
power. And not hing sto ps you fro m
making a few more, with different scales
up into the 5 W ra nge, using the sa me
circuit but a different bulb. A glan ce at a
light bulb chart will show you all kinds of
Watts available . So, enou gh of the sales
pit ch , here co mes the circuit in Fig. 1.

MAY 1975 41



Fig. 4(a). Rf bulb details.
co

t-"xt"CO P P EA TA&

SPAC ED ~. FROM
GROU"tO_

"t o . 4 8 P I L OT L A M P~"on )
"-[" _V

~ ~~~~O------,.; ; ; ;3~ -----~

6 MIL FIBERG LASS SHE ET

mum I was able to obtain a cherry red glow
from just one amplifier after the exciter.
This turned out to be close to 15 mW.
Figure 4 shows how to match a No. 48
bulb into Ll at 432 MHz. CI is a copper
tab ~ x 3/8 in ., soldered with a 1/8 in. lead
to the bulb. The tip of the bulb is soldered
to the side of L1, as in Fig. 4(b). Believe it
or not, this really loads Ql. Cl is probably
of the order of.1 or.2 pF, but that is what
it takes at 432 MHz.

When the amplifier is used as the fi
nal - that is, driven by the breadboard for
one example, or by another similar ampli
fier, which brings the original doubler
output up to a just-visible 15 mW - the
bulb lights very brightly and you can relax
and really tune things up, check cables,
start feeding beams, etc. Every time I say
tune things up I don't just mean turning
capacitor screws. I mean maybe trying
different ones, trying different straps,
different connections - in fact, really
working with everything there.

c r

"t o.48 P IL OT= -., A,-+-- L AM P
Q ' ):::1

GA OU~O

PLA~ E -_+-_

Figure 2 shows the schematic, and
Figure 3 the layout. The input jack at the
moment is the ceramic phone type, and it
works. A base input inductance Ll is used
with CI for matching, and they do a pretty
good job as evidenced by testing with
different lengths of cables from the pre
ceding unit, which is the doubler method
exciter ending up on 432 MHz. An rfc is
used from the base to the dc ground, which
in this case is the negative battery lead. No
external bias was found to be needed for
this base, as the rf drive from the exciter
pushes Q I up to some 10 rnA collector
current. The emitter was bypassed by two
small ceramic capacitors C3 and C4.

The emitter resistor needs quite a bit of
attention, as usual. Some transistor power
circuits use things like 1/1 Oth of an Ohm,
so you see what I mean. I started out with
a 10011 pot, with a safety unit of 2211 in
series, and then got down into the less than,
25n range later when testing the unit as a
final amplifier, with a lot more drive and
25 mils of collector current. It does need
some resistance, which is also a safety
matter. At present I have a 1011 pot in
there as RI, but may change this after
modula tion tests. Remember that when
modulating you need a 24 V transistor if
your supply is 12 V. We're specializing on
12 V on the theory that the 12 V car
battery will figure importantly in your
operation, both mobile and from those
hills.

After all, if you put our three main
considerations together - low cost, 432
MHz, and solid state - you will find that it
means low power. And don't forget, you
can always add, later. So keep this bread
board around for testing that big device, if
and when you get it.

You mayor may not be able to light a
bulb with rf from Ll. If you can't, use a
driver like the next unit, the minibox
amplifier, which is another name for the
first amplifier if you have just two, and
then the final will be beyond 50 mW or
more, making things easier to start with for
tuneup.

After tuning everything up to a maxi-

Fig. 4(b). Rf bulb details.

You can also use the rf voltmeter
method with the tuned diode to peak
things up first. It's just that I like to see
that rf lighting up something.

So, by now, your rf final should be
working away at a gain of 8 -10 dB, and
you can begin to think about getting on
the air.
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SO LD E R CO L L EC TO R (C AN)! "9'~ _
OF Q I DIRECTLY T O L I c~lll '" jj P J 2

C.- Connect C2 properly to Ll , use a
vertical continuation o f the ground plane,
and so lder o n an extra ground connec tion
for goo d luck. See Fig. 5( b).

Minibox Rf Amplifier For 432 MH z

There is a little aluminum box size that
is just right for the 4 32 MHz am plifier.
Breadb oards are an absolute necessit y for
checking out components, methods, an d
circuits, but fo r asse mbly into a rig for
carrying around, you need a box. .

The one I have in mind is 2 in. wid e by
4 in . long by 17.\ in ., and the amplifier
strapline and the Johnson type M variable
fit nicely inside. Ge tting right into details ,
Fig. 5(a) shows the schematic and Fig. 5(b)
the lay out.

CO PP ER. CLAD B OAR D
(CL AD SiD E UP)

I
ca

"

"' INI BO le ",

D. J I and J2 need large ground straps for
the outer connections. The inner cable
connections must go directly to C I and C4.
No leads a t all! See Fig. 5(c).
E. Solder the transistor case, whi ch is also
the collector of Q I , directly to LJ. Use a
small iron , small so lder, and small tim e.
F. Use a good brass plate capacitor for C3.
G. Solder the base resistor RI close to the
base terminal, or wire , so that no more
than 1{8 in. o f resistor wire is left.
H. Work o n the emitter resistor value o f
R4 . A good rule is to sta rt with a IDOn
pot, put a limiting resistor of at least 22n
in series, and you will soon get the hang of
it.

Fig. 5(c ). Minibox amplifier detail. Q1 is close to
the middle of L l .

You can use either the breadboard or
this one for the fir st am plifier. It just
happens that I used this one, the minibox,
as the first stage . Of course I'll have to
build a second minibox one in order to
assemble the whole affair into a workable
and portable rig, but that's co ming.

If every t hing is made right, you will find
CI and C4 going to jacks J I and J2 very
useful for matching and getting power into
and out of this amplifier. Some people
prefer an inductance in the input, as in the
breadboard amplifier, Fig. 2. Both methods
are sho wn here ; it 's y our choice . They both
work well .

Note that some dc bias is used on the
base of this amplifier. This is one reason
fo r using it as the first stage, because the
exciter may not furnish enough drive to
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c e
2 - 8 P F

~
BA"' S S P L AT E

F IBE A 3 L A S S
IN S U L A TI O N

N Y L ON SC R E WS

COPPER - CL.AD
B OARD

" "'" '0'
•
12 V OLT S

" •• .:"
co .' c a

2 - B P F

l
JO

co

"

What could be simpler? Actually it will
work right away, providing you pay atte n
tion to certain basics as listed next.
A. Use a good copper-clad ground plane
inside the box.
B. Make Ll as shown.

Fig. 5(b). Minibox amplifier detail.

Fig. S(a). Minibox ampli fier schematic. e2,
Johnson ty pe M, 160- 104, 9 plates to tal ; C3,
brass p late capacitor, ~ x ~ flat brass bolted to
ground with nylon boIts, 6 mil fi berglass Insula
Don; Ll , brass strap, or copper, J.2 in. wide , 2~
in. long, spaced ~ in. from ground. J1 , J2 
ceramic phone jacks; R4, 22 Ohms.

co ,

MAY 1975 43



Address _

r----------------------------,
CO~S :
13030 Branch View Lane, Dallas, Tellas 75234

Please send me.-Zulu 10(s) at $39.95 each, plus $2.65
lor postage and handling (add local and stale tax where
applicable). I've enclosed0 check 0 money order.
N.""' _

. . . K I Cl l

generate all the bias Q I may need in order
to be fully turned on.

As usual , things happened . In Fig. 5, C4
couples the power out of the fir st amplifier
into the second one. Th is is a mica com
pression trimmer, and several times while
tuning up I noticed a tremendou s jump in
current in amplifier No.2, but assumed it
was self-oscillation. Never again! C4 was
shorting, which applied 12 V positive to
the base of Q1 of Fig. 5. Two 2N2500's,
also numbered KMC type HI 04 , bit the
dust on that one! I took the trimmer out,
and by looking closely in a good light ,
found half of the mica missing. Live and
learn , they say . If only you could earn 
inst ead of spend - on those bloopers, life
would be a littl e easier.

What You Can Work With 100 mW

Just to mention a few things that can be
done with battery rigs, checking back
down through the years 1 find the follow
ing: In Bermuda, operating Be-B ER, on
80.5 meters, I always kept a 20 IA tube
osc illator with B batteries ready as a
sta ndby and worked CW all up and down
the East coast, New York being some 660
miles away.

Down East on the island in Penobscot
Bay , Maine, 8 miles south o f Belfast , in the
1930's, again with B batt eries - this time
on 160 meters which was a wonderful band
in those days - I worked everybody
around . .. Rockland , Belfast , Deer Island ,
Castine, etc. , and also one fine morning,
IZE o n Cape Cod, all on phone .

In the 1960's with almost exactly 100
mW output o n 6 meters and a plain dipole ,
on Mt. Monadnock in NH, three stations in
and around Hartford, Connecticut, were
worked , That's a good two hours drive in a
car. even today.
Conclusion

There is no need to worry about wheth
er or not you can build rigs at 4 32 MH z at
low cost. The Motorol a HEP56 fo r $1 and
change will do every thing you want up to
432 MHz. To get a lit tle power there you
need to go up a little in price, such as a

KMC HI04 at $5. That one is also good for
1296 MHz, however.

-From Corvus, a unique 100% solid-stale
digital clock packed with features any ham
radio operator will appreciate.

Built around a single MOS integrated cir
cuit, Zulu 10 provides 24·hour GMT with
to-the-second accuracy. The special alarm
alerts you every 10 minutes with a soft,
pleasant signal to help you meet station
identification requirements. And it's reset
with a single "fli ck of the wrist" motion of
the clock.

Peature-packed, trouble-free operation.
• Bright LEO display for hours and minutes.

Seconds are indicated by a pulsing lamp
• Automatic display dimming for easy view
ing • Attractive. compact silver case •
Pushbutton controls neatly tucked in base
.60 HZ AC operation • Full year written
warranty

Designed and engineered for the ham
radio operator by Corvus Corporation,
Dallas·based subsidiary of Mostek Cor·
poratlon, an Industry leader In MOS Inte
grated circuit technology.

Order yours today.

I
I
I
I
I
I
I
I
I

City State ZiP:
Money back guarantee. If you are not totally satIsfIed wIth I
your ZUlu 10, send i1 back to us within 10 days and your I
money Will be refunded 73 IL- J
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Paul Bunnell WA6VJR
2218 Edinburg
Cardiff CA 92007

More Fun

with the Ie-230

WHITE

M _ t... IN34A

BLACK
Fig. 2.

Another switch, 51 , o n the front panel,
selects th e 146 MHz o r 147 MHz band. To
properly switch from a repeater in the 146
MHz range to a repeater in the 147 MHz
range, th e operator must actua te both 55
and 51. An easy modification, shown in Fig.
1, will allow single switch operation. 55 is
now wired for " Normal " and " Reverse" and,
in the "Normal" position, the correct
repeater offse t wil l be auto matically selected
by 51. Reverse operatio n is sti ll provided for
by placing 55 in the " Reverse" posit io n.

Afte r usin g t he IC-230 for a short time, it
was noticed that the meter needle would
bang hard against the stop every time a
stro ng signal came o n. To prevent th is, a
1N34A germanium diode was shunted across
the meter, as in Fig. 2. The resul t is a
logarithmic compress ion of the high e nd of
the meter. Local repeaters no w indicate
about 9 o n the meter scale.

The accessory socket is a co nve nie nt
place to attach a tone burst generator. Fig. 3
is a diagram of a si mple unijunction circuit
which provides th e 0.5 seco nd tone. The 25k
pot is adjusted for the desired freq uency
with the 2N 1595 disconnected.

Fig. 4 shows a novel audio amplifier
which will raise the 1-2 Watt transceiver

GRN 1
REP A

----- 55

NORMAL

o 0 PURPLE@

REP B

TO 13V
ON 54

Fig. 1.

- 51 ---- 55
GRN ~

f!.LRPL~ :13
~

RED
REVERSE

RED

141

1
----- 51

RED

14.

RED I r

141

1
14.

RED~

RED--,

TO ev
ON 54

CHANGE TO

O wners of the IC-230 seem to be very
pleased with its operatio n. The ease of

channel selection and switchable repeater
offset certainly contribute to its popu larity .
However, a very simple modification wil l
make it even more convenient to use.

The present method of selecting the
positive or negative 600 kHz tra nsmitter
offset is a switch, 55, on the top panel of the
transce iver. If the switch is placed in the
" A" posit ion, the transmitter frequency is
shifted 600 kHz lower than the receiver
freq uency. The "B" position raises th e trans
mitter frequency 600 kHz above the receiver
frequency.
WAS
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6.8 uF
10 V

560 25 . ~
I ALL RESISTORS

2N492 2N492 t/4 WATT

"t l,£
2N1595

.If.- 10 . '0.

; ~ 2.2 K tOO . 15 uF .0 1
MYLAR

PIN 2

PIN 6

PIN 4

Fig. 3. Tone burst generator.

split frequencies between the sta ndard
channels and it see ms likely that , as 2 meter
act ivity increases, thi s trend will continue. It
was therefore decided to get as many of
these spli t channe ls as possible with t he 5
added crystals.

If the followi ng crystals are placed in t he
crystal holders indicated ,

t hen the following new channe ls resul t :

146 MHz Range

Switch Pos itio ns Frequency

A l 146.355 M H2
A 4 .38 5
A 7 .415
A a .44 5
A 3 .475
A 6 .50 5
A 9 .53 5
A 2 .565
A 5 .59 5
A 8 .625
A C .655
B 1 .685
B 4 .715
B 7 .74 5
BO .775
B 3 .805
B 6 .835
B 9 .865
B 2 .895
B 5 .925
B 8 .955
B e .985 •

Location
CO Socket C
LO Soc ket 8
LO Soc ke t 9
LO Socket 10
LO Socket 11

Frequency
11 .566 MHz
13.821 MHz
13.858 MHz
13.894 MHz
13.931 MHz

22 220

""""7 2N4077 :A
I 4 OHM ,

SPEAKER

"-

'0 , , '0

~ZN4078 2N4078R
100

~v Ii? . F +
220 220

2.

• T RIAD
TY3QX

+ 12 TO 15
VOLTS

AUDIO
INPUT

Fig. 4.

ALl. RfSISTORS
1/4 WAT T

audio output to the 10-15 Watt range. An 8
Ohm speaker may be used but max imu m
audio output will only be achieved with a 4
Ohm speaker.

T he 1(,2 30 has provision for use o n
frequencies other than t he 30 kHz sta ndard
steps. One add itio nal crystal may be used
wit h the CO oscillator and four c rysta ls may
be plugged into t he LO oscillato r. Some
areas of t he country have repeaters o n the
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NOW
available
for thefirst time
inNorth America

the allNEWsynthesized
VHF FM TRANSCEIVER
the KDK-144 n\\i.\l\\06\\lMMiO ~~~:'4

Compare the features: r C\\lt\t\il ""~L.
SYNTHES IZED - no more crysta ls
L .E. D. READOUT - for quick, easy readabi l it y
10 KHZ FREQU ENCY DIAL UP CA PA BI L1TY 146-1 48 MH Z - Perfect
for the 2nd generation of repeaters and sim ple x channels
600 KHZ UP AND DOWN REPEAT ER CA PA BI LI T Y
POWER FUL 2W AU D IO O UT PUT ON LY
10W.R.F. OUTPUT
Compare the sizes:
KDK·1 44 2" x 6 3/8 " x 7 3/4 " Deep
ICOM AC-230 29/ 32" x 6 I / 8 " x 8 y," Deep
CLEGG FM 27B 3V2 ' x 7 3/8 " x 9\4" Deep F.O.B. Bla ine Wash.

HAM IMPORT SALES 7 3 ' 1 -2

P.O. Box 1009 Blaine Wash . 98230
(Washington State Residents add 5% Sal es Tax)
Please Rush me a KD K-144 . Enclosed is a D cheque
D mone y order fo r $399 . (p lus sales tax if app l icable)
NAME: .
ADDRESS : .
ZIP: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MA Y 1975 47



ELECTRONICS

GLADE VALLEY
SCHOOL RADIO
SESSION - 15th Year
July 26 - A ugust 8, 79 75

Courses Taught:
General Theory and Code, Advanced Theory
and Code, Amateur Extra Theory and Code

UPGRADE YDUR HAM TICKET
BE READY FDR ANY FCC RESTRUCTURING

T'he Glade Valley Radio Schoo l is t he only place in
the country where you can get t w o so lid w eeks o f
concentrated radio theo ry a n d code - all taught by
instructors w it h Extra Class ue enses a n d y ears o f
experience in t eachrrrg,

Y ou meet fine p eople o f a ll ages and backgrounds.
AI! wi t h a si ncere in terest in ham r adio . During the 15
years of t h is seh o ot's operat ion, ever 900 have a t t e n d ed,
a nd marry long lasti ng friendship s have developed .

Instruction is given at the General , Advanced and
Extra Cla ss levels, w ith sm a ll groups fo r p erso nal
atte ntion.

Excetlent rooms and meals a r e pro vided , and the
sc he d u le is planned fOf a h (>althy mixture o f lear mng
a n d recreation, all in the b t'autiful m ountains of cool
North Carolina. Fac ilities a re available for si n gle people
a s well a s for m arried coup les.

Have a Vacation wi th a Purpose.

r C. L~Pete" K4 DNJ DIRECTOR - --l
I Box 4 58 Glade Vallev NC 28627 I
I PIE'asE' sE' n d mE' the b o o k /, ' f ana ononca tion 1,lun/" I
I f or thE' G l a de \ 'u f/p ;.· S(' hoo/ R a d io x l'.~ .~ ill/l . I

I Name Call I
: Add ress :

LC i ty/State/Zi~ ::J

147 MHz Range

Switch Positions Frequency

A 1 147.015 MHz
A 4 .045
A 7 .075
A 0 .105
A 3 .135
A 6 .1 6 5
A 9 .195
A 2 .225
A 5 .255
A 8 .285
A C .315
B 1 .345
B 4 .375
B 7 .405
B 0 .435
B 3 .465
B 6 .495
B 9 .525
B 2 .555
B 5 .585
B 8 .615
B e .645

The five added crystals allow simplex
operation on all 15 kHz split channels
betwee n 146.3 55 MHz an d 147.645 MH z.
The positi ve or negative 600 kHz offse t may
be selected as described before for repeater
operation. . . . WA6VJ R

MIKE STAAL

K6MYC

Fina/ly comes to the
Dayton Hamvention

Come meet us

and see our amps
and antennas including our

MEL FARRER

K6KBE

432 16 element
Long Boom Yagi

ECHO II
2 meter SSB!CW xcvr and

I /

K l M ELECTRONICS
1600 Decker Avenue, San Martin CA 95046408-683-4240
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D. H. Gieskieng W6NLBI7
127 Sunset Blvd
Clarkda le AZ 86324

Does Ether

Cause Gravity?

O ne of the most interesting resu lts of t he
Palomar telescope has been its ability

to reveal large clouds of interste llar gas and
dust and to resolve individ ual galax ies. This
in turn has shown them to be commonplace
and fro m the numerous perspectives of these
t he grav itation-accretion evolutionary
pattern of the formation of stars and other
ce lest ia l bodies becomes so mewhat cviden t.l

Not as evident is the carrier mechanism
by whic h li gh t and radio waves are trans
mitted with high efficiency through vast
distances, even with frequenc ies as low as 30
Hertz fro m Pulsars.2 Suc h a med ium has
been the subject of thought for years and
tentatively named Ether or Aether.3,6 It is
thought to be fie ld-like, has no mass and is
thereby incapable of retaining oscillatory
electromagnetic energy as heat.

Measurement of outerspace void tempera
ture as Ether temperature is complicated by
th e presence of o ne or mo re gas molecules
per cubic centimeter, and the problem of
isolating the mass of the temperature
measuring eq uipment from cosmic radia tio n
warming.4 The lack of mass, and hence
specific heat capacity, is probably the most
logical means of mathematically estimat ing

1The Birth of Stars, Bart J. Bok, Scientific
American, Aug., 1972.

2Rotation in High Energy Astrophysics,
Franco Pacini and Martin J. Rees,
Scientific American, Feb., 1973.

3Encyclopedia Britannica.
4Deuterium in the Universe, Jay M. Pasa

ehoff and William A. F owler, Scientific
American, May, 1974.
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Ethe r temperature at 0° K in space or
between the closely packed atoms of
objects. It could have a type of su percond uc
tivi ty because of that te mperature, if not for
some other reason.

The transmissi on of electromagnetic
waves might be by a mechanism of such
superconductivity and auto- or self
inducti o n. In t his case the very small resi dual
fro m the Ether/Semi materialis tic/ Ether
trave ling wave transitio n in the E = Mc2
(e nergy, mass, speed of li ght) re la tionship
probably appears most ly as har monic and
other forms of rad iation.

Al ternately , or in combi nation , is the
conception of Ether being a vast neutral
magnet ic fie ld, and that magne tis m as we
ge nerally regard it is a local polariza t ion of
Ether. In this event, physical devices such as
current carryi ng wires an d permanent
magne ts are in part probably ex hibiting the
result of the polarization of the Ether
around the parts of the ir ato ms, with the
combined field of the ato ms and internal
Ether equalizing it self by an ex ternal return
path th rough the Ether external to the
object. Wi th a med ium such as Ether as a
common interspace p roperty , t he ge neration 
and transmission of magneti c waves from the
transmitting to receiving antennas is more
readily understood.

T he scope o f this phenomenon would
seem to inclu de th e radia tion of very low
average power level waves, bu t pro bably
quantu m pulse typ e, ge nerate d by the
mo lecule to molecule chemical chain
reactio n method e mployed to pass a signal
th rough a nerve duct. Reception of these
waves in corresponding secon d person ducts
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inherently incorporates the advantages of
extreme sensitivity and wave shape, pulse
code o r frequency selectivi ty, eac h molecu le
in the nerve channel being a natural deli
cately balanced equivalent of a regene rative
fi lte r. Besides ES P between fauna, suc h
transmissio n apparen tly includes fl o ra, as in
the Backster Effect.S

The Gravity Premise

Ether uniformly permeates space and t he
Earth, as we ll as a dust part icle or ato m,
with the exceptions of the actual space
occu pied by parts of the atom. These exce p
tio ns would cause a min ute, but accumula
tivelv significant anomaly in the Ether field,
the strain being very nearl y proportio nal to
the mass of the object. If it is visualized t hat
each object involves such a symmetrical,
poss ibly internally polarized anomaly, and
that these anomalies tend to coalesce, the
conditions of the well known gravity force
equatio n are approximated:

F = G Ml x M2
d2

where G is t he gravitat ional constant, M the
mass of each body, and d the distance
between t he bodies.

As to these anomalies being a condition
of deficiency by exc lusion of bits of Ether
fie ld by disp lace ment by the part s of t he
atoms, or one of enhancement due to the
parts possib ly having derived from Ether and
being bits of highl y conce ntrate d Ether,
would seem to provide an area of explora
tio n and possi bly assist in the further identi
fi cation of th e source of matte r. Invol ve
ment of each object by an Ether strain
anomaly in the broad sense wou ld seem to
fit suc h gravity observatio ns as the fall of
Newton's apple, the effect of the moon on
tides o n the opposite side of the ear th, as
well as outerspace relationshi ps concern ing
the accretion of dust and gases with increas
ing gravity, density, te mperature and solar
activi ty .

There appears to be no diffe rence in the

5Evidence of a Primary Perception in Plant
Life, Cleve Backster, International
J ournat of Parapsychotogy, 10 :4, Winter,
1%8.
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weight or mass of a magnet bar magnetized
or unmagnetized. Even when magnetized,
the infin itesimal size of the magnet as
compared to the earth or its magnetic field
causes essentially equal exposure of its two
poles to the earth and cance llat ion of any
attraction-weight effect. Where the size of
so-called "non-magnetic" material pieces a re
s maller than the magnet, so me fine
differences have been found and util ized for
ore concentration purposes.

The re lative size effect is perhaps best
illustrated by two magnets and their mutual
attraction or repulsion, since their poles arc
disti nct to each other and can considerably
modify the mutual gravitation force equa
tion when brought into proxim ity .

Wh ile light and radio waves probably
involve an extremely small loss in the Ether!
Semi materia listic!Ether traveling transition
and accordingly dissipate with distance on
this account, gravity in the form of a
consta nt Ether strain wou ld, because of its
very gradual accumulation, be stabilized and
proceed with its body as an entity in the
aspects of relativ ity.

Summary

Many of the remaining subatom ic iden
tities are yielding to predictive analysis based
on the equations of relativity, including new
versions of an Ether such as that of Dirac, as
well as explanation of the Michelson and
Morley experimenr.f While Ether wou ld
appear to be the zero energy cond ition in
the absence of mass in Einstein's equation, E
= M c2, the dynamic energy of the passage
of electro magnetic waves through it, or the
static strain of gravity, represent very small
excursions of Ether above the zero level. The
energy input required to go on to the
materialization of stable atomic structure is
extremely more than these modest levels,
req uiring the accumu lations evident in the
sun and other stellar bodies.

Additional Reference

To Know What We Are, Fred C. Bond, Exposition
Press, 1972 .

. .. W6NLB!7

6 The New Age in Physics, Sir Harrie Massey,
1%8.
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DOES ANY OTHER MORSE CODE K EYBOARD
HAVE ALL THESE FEATURES?

::!i: Programmable Memory
right on the Keyboard

Ji: Running Memory lets you Type
up to 72 Characters Ahead

:!i: Variable Speed from 6 to 35 WPM

:!i: Memory Overload Ind icator (LED)

!i: 48 Hour Burn-In Prior to Sh ipment

!i: Space Bar is used for Word Spacing

:!L Computer Grade Switches and Key tops

:!i: Cooling F an to Assu re Long Component Li fa

:!i: 11 0 VAC Operated wi th Bui l t- In Audio Moni tor

::!L Double Sided-Plated Thru- G10 Glass Printed Circuit Board

::!i: Black Naugahyde Finish on Metal Case with Walnut End Plates

--,
I

I
r
I
I
I
I
I

I
I

City/State/Z ip I
-------------'

r--------------
I .... TELSTAR ENTERPR ISES

II P.O. Box 235
I ..... Spokane, Washington 99215

: 0 Enclosed is $ -'- _
I 0 Charge Master Charge # _
I 0 Charge BankAmerlcard fI' _
I 0 Send Free Brochure
I Call Letters _

I Name _

I Address _
I
I - .".,.,..""""'.,.-."",.- _
L _

ORD ERING INFORMAT ION

MODEL PROGRAMMABL E PRICE
MEMORY INCLUDED

TS-172 One $369.95

TS-272 Two $389.95

TS-372 Three $409.95

TS-472 Four $429.95

TS-572 Five $449.95

T S-672 Si x $469.95



Warren L. MacDowell W2AOO
11 080 Transit Road
Eas t Amherst NY 14051

The Violet Tester

The device we are abou t to describe
might be classified as a "one eve ning kit "
an d does just as the tit le says - it tests
violets . (Violets are those little plants th at
gro w in the li ving room window with fuzzy
leaves and purple bl ossoms.) Not only does
it test violets, but othe r miscella neous house
plants as well. This gadget detects the
presen ce (o r absence) o f moisture and
in form s the XYL when it is time to water
her plants.

The violet tester does not require exotic
me mory [Cs, c loc k chips or pri nted circuit
boards. One LED (garde n variety ), a single
330 Ohm res is tor a nd a 9 volt transistor
radio battery are all the parts needed fo r the
" heart" of the device. The testing probe,
case , etc., may be constructed of miscel
laneous junk th at you have acc umula ted.

If you will notice Fig. 1, the 9 vo lt
tra nsis tor radio battery is in series wi th the
330 Ohm resistor and LED indicator. The
330 Ohm re si stor limits the current to the
LED. Without the curre nt limiting resist or,
the LED would draw excess cur rent and
soon dest roy itself. Also in series with the
above are test probes. Th ese probes, when
inserted in the soil, will provide a current
fl ow or comple te the series circui t if
moisture is present. T he amount of moisture
and mineral conte nt of the soil will deter
mine the current available to light the LED.
Therefore, when adequate moisture is
present, the LED will come up to near full

" RED
CEO
co

''0
9. IF4 W

~ ,TRANSISTOR ( r)BATTERY

"
•

R'

Fig. 1. Violet tester schematic.

PROBE

E ven though you build and design com
plex pieces of electronic equipment

that shock o the rs in the world of electronics ,
the average XYL generally has no idea what
you have created . She usuall y thinks in
terms of dollars spe nt, and time you have
ex pended hidin g in the base men t, bu ilding a
"Magic Box ." Yet, eve n though not under
standing what you have done, she always
seems to co me up with ego buildin g state
ments such as "Isn' t that wonderful !" etc .
Isn't it therefore a bout time t hat we create a
device that the XYL can understand, is
useful, and costs only a few doll ars? This
certainly would provide you with the true
recogniti on you so desire t hat of an
ele ctro nic super ge nius.
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•

_ - 9V BATT ERY

Fig. 2. Violet tester basic construc tion. ,

4 ·4 0 SCREWS FOR SECURI NG BAS E
__ ( RE MOVE TO REPLACE BATTERY )

.......--SOL OE R WIRE TO COP PER POINT

in place while the epoxy dries.
The LE D indicator is also held in place in

the upper plate wit h epoxy glue . After the
glue has set, the wiring is completed. Use a
battery clip for easy re place ment of the 9 V
battery when necessary.

Just abou t everythi ng in th is device is
non-critical ye t good resu lts may be ex
pected . The la yo ut and case may be just
about anything th at is convenient.

Not only may the "viole t tester" be used
for plants, but it shou ld se rve we ll as a lawn,
rose bush, or garden tes te r. By attac hing c lip
leads and a re mote probe, it would tell you
when your basement is flooding. It ma kes a
good continui ty tester also. Just think - if
some clever indi . idu als were to mass pro
duce th is gadge t, it wou ld probably sell for
$5.99 at local discount stores. Therefo re,
before t h is happens, you can be the " fi rst on
your block" with a "viole t tes ter. "

After comple t ing th is "one evening kit"
you might really have fun wit h the XYL by
tellin g her it is a teste r fo r the presence of
co ffee in a cup. If the tester is inse rted in a
cup o f coffee it wil l indicate wit h full
bri ll iance . Wi th th at, she will know for
certain that you are co mpletely " off your
rocker" a nd really do need co mplete rest for
six months in the Bahamas.

We wish to thank our XYL Marie for
typi ng this ar ticle and fo r " proof test ing"
the viole t tester.

LED INDICATOR

EPOXY /-::::1l.-
- I 118 in P LASTIC TUBING

( PLU MBING SU PPLY HOUSES )

... W2AOO

r--EpQ X Y

- N0 14 COPPER WIRE (G ROU ND TO POINT l

~ WASHER
SOLDER

- I NSUL ATE D CE NTE R WIRE

-3 / 16 in. COPP ER TUB ING

brillian ce. Varyi ng lesser degrees of ill u mina
t ion wil l indicate less moisture.

At this point may we indica te that the
"violet tester" is no t a laboratory sta ndard 
it is merely a gadget to indicate relative
moisture, and at that, se rves its function
well. What we are trying to say is - if some

. plant sudden ly shrivels up, it is no t the fault
of the vio let tester. On the other hand, if the
vegetatio n involved suddenly tries to molest
you so me eveni ng due to its fa ntastic state
of health , it also is no t th e fault of the
tester.

Any way the device has proved to be
much mo re se nsit ive than we had expected
prio r to construction. Common LEOs see m
to be very responsive to minute current
chan ges.

The moisture probe does not have to be a
si ngle chunk of copper tubin g suc h as we
have used. A pair of sep arate probes spaced
1" will work equa lly as well. The o nly
requireme nt is that they be rigid enough to
penetrate t he soil.

Fig. 2 illustrates constr uct io n of the
violet tester. We used a small chunk of
1-7/ 8" plastic water pipe to enc lose the main
circ uit ry . T he top and bottom plates arc
made from scrap 1/8" plastic. The top
section (containing th e LED) is ce mented in
place wit h epoxy. The bottom plate is held
in place wit h 4·40 bolts. Th is allows the
bottom to be removed fo r battery rep lace
ment. The 3/16" cop per tubing probe must
be made secure in t he bottom plasti c plate as
it will take quite a bit of st ress when being
inserte d in the soil. A hole is drilled a t the
cente r of the plastic bottom plate just a bit
larger than the 3/ 16" copper tu be . A washer
is th en soldered about y," down o n the
tubing, After inserting the tubing th rough
the hole, t he washer will li mit its trave l. Sp lit
the tubin g that pro trudes through th e hole
with a hacksaw and fold down the halves
flush wit h the bottom plate . Epoxy cement
the " fold overs" to the plastic bottom. T he
washer acts as t he stress point.

Gri nd a piece of # 14 copper wire to a
point and the n so lder a good length of
insulated hoo kup wire to the non-pointed
end. T his assembly is then epoxied inside the
3/16" tu bin g. A small piece of masking tape
wrapped aro und the ce nter pro be will hold it
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UARTZ

di'iilal
eleclranic

walches
UNCONDITIONAL 14 DA Y

MONEY BACK GUARANTEE

Large bright LED displaye Ad
justs automatically to ambient
lighteSingle button
ope ratione Displays hours,
minutes, seconds, month and
daye P e rpetu al calendar
changes date automatically for
28, 30 and 31 day months

GUARANTEED 3 YEARS
Available in Gold or Rhodium

WATER RESISTANT, SHOCK RESISTANT, ANTI-MAGNETIC

special ham price $149.95

Extra set of batteries with each watch

Attractively box ed

Delivery from stock

CHEC K, Money Order o r Bank Americard acceptable.
Dealer inquiries invited.

c 1~IROrn£1 watch co.

,

4185. Yale
Garland TX 75042
Phone: 214-272·7506
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BilJy L. Nielson WB4APCIDLSKS
Rt 2, Box 253E
Radcliff KY 40160

The TT-63A

Regenerative Repeater

S
o me time ago, after becoming interested
in amateur radio Telety pe, I became the

owner of a TT-63A, which I wante d to use
as a Tele type converter . After much letter
writing and digging th rou gh stacks of tec h
nical manuals, I came up wit h th e following
information.

Basically , t he TT-63A is a Regenerati ve
Tele typewri ter Repeater used with Teletype
Repeater Set ANI FGC-7A. It is capable of
acce pting RTTY signals in aud io (On-Off) or
Direct Curre nt (Polar-Neutral) form having
up to 45% bias distortion and regenerating
the signa l to have less than 5% bias distor
tion at the output. The input key ing tone
range is 500 to 3600 Hertz per seco nd at 30
mi ll iamps for Polar and 60 milliamps for
Neutral keyi ng output. The dc keyi ng must
be negative wit h respect to ground o n Mark,
and t he tone key ing may be either normal or
inve rse. The unit has its own built-i n power
supply for the voltage necessary fo r the
operat ion of t he repeater unit itse lf, and
requires eit her 105-125 V ac or 210-230 V
ac at 50 ·60 Hertz. On 11 5 V ac, the un it
draws about 85 Watts of current. The
TT-63A is intended to perform two general
functio ns. T he fi rst is to regenerate single
channel RTTY signals before operatio n of a
prin ter. The seco nd is to regenerate d iplex
RTTY signals to single channel form for t he
operation of t he p rinter.
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Some of the characteristics of the
TT-63A are as follows : (1) If t here is a
missi ng start pu lse due to fad ing o n the
signal, the repeater will be started by a
following pulse of ap prox imate ly 10 milli·
seco nds, and will print errors for a few
characters until it has corrected itself; (2) If
the start pulse is too short in duration (less
than 10 mill iseconds) at 60 wpm operatio n,
it is treated as noise and intercepted so that
a following pulse of longer duration th an the
10 mill isecond start pu lse will act as the start
pulse. Again, the errors will be printed for a
few characters until the uni t has correc ted
itse lf; (3) If th ere is a missing intelli gence
pu lse or if there is a split or knockout of the
inte lligence pulse at t he point where sarnp
ling occurs, an error will be pr inte d.

To put the TT·63A into operation, a
power supply capable of operating the
key ing mechan ism (Local Loop Supply) of
the Te letypewriters must be connected in
series wit h the output of the re pea ter. It is
reco mmended that shielded two-co nductor
cable be used fo r t he li ne connections, to
reduce ra ndo m noise to a minimum. For
neutral or polar de inp uts, t he side of the
line connected to the negat ive terminal
board connecto r must be negative during the
Mark signal. The positive neutral inp ut co n
nection to th e repeater is grou nd. The
posi tive Pola r input connection is 620 Ohms
to ground as is the negative Pola r terminal.
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115 R 230V 115W
R-W

115V 230V 115 V
R R -W W

230 V ac

while tun ing up from "0" the pri nter star ted
printin g garble at 80 o n the ran ge co ntro l,
then set the control at 40. If errors or
garbling begins with the control set at "0",
chec k the speed se tti ng o n t he Speed contro l
inside the ac cess panel.

For operatio n from 220 V ac, make the
fo llowing changes on t he terminal board on
the rea r o f the re peate r chassis. Remove the
red lead connec ted to the 11 5 V R terminal
and co nnec t to the 230 V R-W terminal.
Remove t he white lead connected to the 11 5
V W terminal and connect it to the 2 30 V
R-W termin al. The set is now ready to
operate o n 220 to 230 volts ac . For com
plete operation and maintenance instruc
tions, a copy of Army Technical Manual TM
11-2247 sho uld be acquired.

These units have been readily available
fro m the surplus houses fo r as little as
fi fteen dolla rs, and manuals may be obtained
from Sam Consalve W3IHD. The TT-63A is
an inexpensive way to get starte d o n radio
Teletype, and when the fin al converter is
acquired or buil t, the TT-63A can be added
to the o ther converters as a simple linear
discriminator with ax is restorer a head o f the
better co nverters wi th very littl e modifica
tion.

Fig. 1.

0 0 C1 0
~y0

\ /.
Red Lead :' y White Lead

~

115 Vac

" . WB4APC/DL5KS

0 0 0 ? 00

Red Lead White Lead

1 ---=..:....:..: _

Thi s provi des fo r polar inpu ts tha t are
balanced in respect to ground . The to ne
input to the repeater is normally 600 Oh ms
balanced to grou nd, but by grounding o ne of
the tone inpu t te rmina ls , an unbalan ced tone
input may be use d.

To o perate the unit, allow fifteen minutes
for warm-up after the repe ater is turne d o n.
Inside the access do or on the front panel
ma ke the fo llowing settings of the contro ls :

Turn the Normal-Reverse switc h to t he
Reverse position. The neon lamp should go
off. Retu rn the switc h to the No rmal
posit ion and t he neon lamp should be li t
again, This c heck shows that t he re peater is
powered and tha t the Trigge r circ uit is
operating. Next, set t he Speed switc h to the
range desired for the operating speed of the
Te letype eq uipme nt. The nex t ste p is to set
the switc hes inside t he access doo r to
coincide wi th the inpu t fed to the TT-63A.
The Tone-De switch is set to the "Tone"
position if using an audio type of input
signal. The Neu tral-Tone-Polar-Diplex To ne
swi tch is set to the Ne utral-Tone posit ion,
and the Normal-Mark-hold switch set to the
Normal posi t ion for print up on a received
signal. In the Mark -hold posit ion the output
is a co ns tant MARK signal and in most cases
will kee p the machine from prin t ing even
with an input signal. Nex t, apply a signal to
the repeater. The neon lamp sho uld blink
when the signal is applied . If the lamp does
not bl in k, a dvance the Input Atten uator
clockwise until a point is reac hed where the
lamp does blink. This is call ed the Trigger

point. No w adva nce the Inpu t Attenuator
control another six steps (6 d B) beyond the
Trigger point. If the attenua tor co ntro l
reaches "O" before six steps can be made, set
the control to "0." Set the Range control to
" 50:' The Teletypewri te r prin te r should
start printing. If there is some distance
between the main printer and the repea te r, a
monitor page p rinter can be plugged in to the
Monito r jack. Finall y, slowly rotate t he
Ran ge control of the repeater fr om " 0 " to
"100:' If the Tel e typewriter begins printing
errors or garbli ng at any point wit hi n the
tuning range of the ra nge control, set the
control to halfway between the settings in
which the errors began. Fo r exa mple, if
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BELTEK

ICOM 230

BELTEK 5570

5570

ICOM 21

MULTI 2000

For more information write

AUDIO LAND has a complete ICOM line in stock for

immediate delilJerq
WE NEED GOOD USED LOW BAND GEAR 160 thru 10 meter.!! High trade ins
on ICOM - BELTEK 5570 - ITC - MUL TI 2000 - SBE 50. We have memory
scans in stock. IMMEDIATE DELIVERY. Write for high trade quote. Amateur
Dept, AUDIOLANO.

36633 S. Gratiot
Mt. Clemens Michigan 48043
313-791-1400
Attention: Amateur Sales Dept.
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John D. Bradshaw WA4VUH
3406 Colson Court
Louisville KY 40220

Oscaring Your FM Rig
YOII ('1111 uork DX un 2m "ill O"('lIr.

O scar 7 is now in orbit, and Oscar 6 is
still going great, too. Both of these

satellites have a two meter to ten meter
transl ator fly ing aboard and it's qu ite
exc it ing to hear your own signal coming
back via the satellite . If you haven't ever
listened to the down link signals, you' ll find
them between 29.400 MHz and 29.550 MHz
(Oscar 6 - 29.450-29.550; Oscar 7 
29.400-29.500). Copy the broadcasts from
WI AW, or write to AMSAT for a schedule so
yo u will know when to lis ten.

Once you hear the sate ll ites, more th an
li kely you will want to communicate
through them. You will need some type of
CW or 558 transmitter capable of operati ng
on two meters. You say yo u don't have a
two meter CW/SS8 transmitte r - well, don't
skip to the next magazine article yet!
Chances are you have some type of FM rig.
With just a slight modificatio n you can pu t it
on CWo My rig is a Standard SR-C826m, ten
Watts solid state. Although the specifics in
this article are for the 826m, the ideas
should be easily adaptable to many of the
ri gs on th e current market.

First, you will need to get a crystal that
will put you in the passband of the satellites.
The input frequency passband for Oscar 6 is
145.900 MHz to 146.000 MHz. Oscar 7's
input runs fro m 145.850 MHz to 145.950
MHz. As you can see, the passbands overlap
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by 50 kHz. 50, if you get a crystal, say on
145.925 MHz, you could work through both
sate llites wit h just one rock. Via Oscar's
translato r, yo ur downlin k freq uency wou ld
be 29.475 MHz plus or minus Dopple r shift
(and some conversion error on Oscar 6).

Now that you have selected a frequency
and have installed the crystal in t he radio,
how do you go about key ing th e rig? The
simplest way is keying the PTT lead. How
ever, this has several drawbacks. Number
one, you will wear ou t the relay contacts,
especia lly if yo u are a hi gh speed CW op.
Second ly, your signal will no dou bt have a
chirp because you will be keying the oscil
lator on and off. 50 what is needed is a way
to allow the oscillator to run co ntinuously
to e li minate the chirp, and a way to key t he
transmitter without chattering the relay.
Here's how I did it with my Standard 826m:

To eliminate re lay chatter and chi rp, t he
PTT le ad is shorte d to grou nd. This transfers
the antenna to the transmitter output and
turns on the oscillator. Of course, with no
modifi cations made as yet, the tra nsmitter
outp ut is present a lso . Now to el iminate that
except when it is desired, i.e. when the key
is down.

Looking at the diagram of the transmitter
swr shutdown circu it, note that Q340 is
normall y biased o n by R327. This co mpletes
the emitter circu it of Q336, the pre-d river
transistor in the transmitter. An excessive
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Fig. 1. Swr shutdown circuit. All transistors are
NPN.

the key is connected. When th is plug is
installed in the RT jack, the rad io is retu rned
to normal FM opera tio n. The other plug has
the PTT ju mper and the two wi res goi ng to
the te legraph key. When it is inserted in the
RT jack, the relay keys, supplyi ng voltage to
the exc iter. Press the key and you are on the
ai r. Wi th the ten Watts and a 10 dB gain
ante nna system, you've got 100 Watts erp of
CW ready for Oscar. If you wan t, you can
drive an amplifier with the rig to get a little
more punch. (Ten Watts drives the pan ts off
of a pai r of 4X 150's. 300 Watts outputl) By
the way, be sure to disconnect your micro
phone or you'll have keyed FM instead of
CWo

I used this system on Oscar 6 and
successfully comple ted hun dreds of OSO's 
nearly 40 states and four continents includ
ing F9, G3, GM3, VP9, 8P6, PJ7, PJ 9, KL7,
and KH6 - all in just a few mon ths. Floyd
W4GSH has used an 826m keyed this way to
drive a tripler to 432 MHz and has ma de
many co ntacts via Oscar 7's 432 MH z to 144
MHz translator.

After you get your initial setup, you will
want to build a VXO so you 're not rock
bound to one fre quency. But at least now
you know one way to get started. It's not a
difficult modificat ion and it doesn' t deface
the rig in any way.

Sate llite com munication is one of the
newest challenges to the modern amate ur.
With thi s si mple approac h, for the price of a
crystal and an hou r's labor, you can meet
that challe nge. Besides, it just might prove to
be fun!

swr develops positive voltage at the base of
0341 which turns 0341 on, in turn clamp
ing the base of 0 340 whic h turns it off and
opens the emi tter circuit of 0336. Hence, no
outpu t. Now, if we control this circuitry
with a telegraph key, we will have accom
plished our second goal. It can be done two
ways, at le ast.

One way (Mod. 1) is to break the emitter
lead of 0 340 and key it to ground. Use a
bypass from the emitter to ground . A .01
uF will do. Without the bypass, the keying

-Iead acts as a choke and may cause pro
blems. I have modi fi ed three rigs t his way.
Two worked just fine. The third was a bit
squirre lly . The output was not as much with
the key in the ci rcuit as it was before the
modifi cation. So I ca me up with the seco nd
arrangement. Although the first way is the
simplest, I prefer the second because it does
not mod ify the rf path of the original
circui try.

The second way (Mod. 2) is to break the
lead from R327 to +12 volts . Th is re moves
the bias fro m 0340 and turns it off, thereby
cutti ng off the transmitter. Connect the key
between +12 volts and R327. Key down,
0 340 turns on and transmitter ou tput
returns. It keys clean and there is no
problem with rf. Strictly de keying.

The only modification required to the
radio is to cut the paths on the circuit board
to isolate either the emitter of 0340 or the
high side of R327, depending on which
modification you are going to use. The n run
a wire from the isolated lead to pin 3 on the
RT jack on the back panel of the radio. (Pin
3 is normall y unu se d as it comes from the
factory.) If you are keying the emitter of
0 340 to ground (Mod. 1), the key goes
between pins 1 and 3 of the RT jack, with
the PTT shorting jumper between pins 1 and
5. If you are keying +12 volts to R327
(Mod. 2), the key goes between pins 3 and 8
of the RT jack. The PTT jumper is also
required (1 to 5). No te: There are +12 vo lts
on pin 8 of the RT jack as long as the rad io
is connec ted to the power su pply. Turn ing
the On/Vol control switc h off does not
remove this voltage. Use necessary precau
tions.

I wired two plugs for my radio . One
si mply has a short across the two pins where
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Month aller month aller month Kenwood is proving to be an ever greater value. With thousands
of units now on the air all over the world, the famous Kenwood quality and·value speak for
themselves. Now, when you have to spend even more wisely, Is the time to look at Kenwood value.

TS-520
"It 's the trend setter ... the hottest little rig on the
air ," You have heard the T5-520's on every band . It ' s
Kenwood 's go every place . .. do everything trans
ceiver . You can afford its low, low price and you will

be glad and proud to own it , 5SB and CW on 80

through 10 meters , built-in AC and 12VDC power
s u pp ly, VOX, RIT. noise blanker and all the other
features you want . The price .. . $629.00.

tho "TWINS"

--- _.- -
•- _.
- • ,-

~- -r;
-- -- - -, .:. . •

! e-• ••....--_.-
The A-599A is the most complete receiver eve r offered.
It is solid state, s uperbly re liab le . s ma ll an d lightweight.
covers the full amateur band ... 10 thru 16 0 meters,
CWolSB. USB. AM .N and FM . The price ... $459. 0 0 .

The T-599A is mostly solid state (only th ree tubes). has
built-in power supply . full meteri ng (AlC. lp. RF output
and high vol tage). CW· lSB-US B-AM operation. $4 7 9.

See the Kenwood line at the l o llow ing dealers: _ ALASKA I Service Electric Co. , tnc., Ketchikan _ ARIZONA I Orbi t Electron ics, Tucson
_ CALIFORNIA 1 Communications Headquarters, san Diego _ Gary Radio, roc.. san Diego _ Ham Radio Ou tlet , Burli ngame _ Henry
Radio, Anaheim _ Henry RadiO, Los Angeles _ Webster aecrc. Fresno _ COLORADO I RadiO Communication Company , Arvada _
FLORIDA 1 Amateur Electronic Supply, Orlando _Amateur Radio Center, Inc., Miami _ Amateur Wholesale arecncorcs. Miami _
Hollister Eiectrcnic Supply, Jacksonville _ GEORGIA f Clayton Communicalions, College Pant _ IDAHO I United Electron ics
Wholesale, Twin Falls _ ILlINOtS 1 Klaus Radio, tnc ., Peor ia _ INDIANA ' Graham Electron ics, Indianapol is _ Hoosier Electron ics , Terre
Haute _ Radio Dislributi ng Company, South Bend _ IOWA ' Hobby Indus try, Council Blufls _ KANSAS I Associated Radio
Communications, Overland Park _ Electronics, Inc" salina _ MAINE I Down East Ham Shack, Lew iston _ MARYLAND ' Amateur Radi o
Center, Baltimore _ Electronic International service Corp" Wheaton _ Protessrooat Electronics, Baltimore _ MICHIGAN f Elec tronic
Distributors. Muskegon _ Radio Supply & Engineering Company, Detroih MINNESOTA I Electronic Center, Minneapolis _ MISSOURI '
Ham Radio Center. St . Louis _ Henry Radio, Butler _ MONTANA I Conley Radio Supply , Billings _ NEW MEXICO I Gene Hansen
Company, Corrales _ NEW YORK ' Adirondack Radio, Amsterdam _ Harrison Radio ccec.. Farmingdale, New Yont City , Spring Valley _
Tom's Radi o. Johnson City _ NORTH CAROLINA ' Freck Radio & Supply Co. , Asheville _ Vickers Electronics, Durham _ OHIO I
Amateur Electronic Supply, Cleveland _ Communications World, Cleveland . Queen City Elect ronics, Cincinnati _ Srepco Elect ronics,
Dayton _ OKLAHOMA I Derrick arect rcmcs. Broken Arrow _ Rad io, tnc., Tul sa. OREGON I Port land Rad io Supply, Portland _
PENNSYLVANIA ' Elec tronic Ellchange, Souderton _ Hamtronics, 'trevose _ JRS Distributors , York _ Kass Electronics, Orellel Hi ll _
SOUTH CAROLINA f Accutek, tnc., Greenville _ SOUTH DAKOTA 1 Burghardt Amateur Center, Walertown _ TEXAS 1 Douglas
Electroeuca, Corpus ChriSIl _ Electronics Center. toc.. Dallas _ Ed Juge Electronics, roc.. Fort Worth _ Madison Electronics, Houston _
UTAH I Manwill Supply Company , salt Lake City _ WASHINGTON 1 Amateur Radio Supply Company, seattle _ WISCONSIN ' Amateur
Efectrornc Supply , Milwaukee _ PUERTO RICO I Wes t Indies sales. san Juan
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Basic Telephone Systems

Part Two

Spenser Whipp le, Jr.
c/o 73 Magazine
Peter borough NH 03458

Inside Ma Bell

Fig. 6. Test circ uit for detecting the prese nce of
extra bells.

I n several areas, the te lephone compa nies
have recentl y s tarted to check custo mers'

lines for extra ex tensions not rented fro m
them. When a phone is on-hoo k, a series
circuit co nsisting of the ringer and a 0 .5 IlF
capacitor is stil l connected across the phone
line . Usi ng fai rly simple equipment, t his lo ad
can be sensed and measure d . When a dc
voltage is fi rst connected to a capaci tor, a
current fl o ws through it until it has a chance
to charge u p to the applied voltage. For
example, if you connect an ohmmeter set to
a high Ohms range to a ca pac ito r, the meter
will swing up and then slowly dri ft bac k
down. So me mete rs (suc h as the Si mpson
260) have a polarity reversal switch, which
changes the applied voltage's polarity as you
flip the switch. Connect that to a phone, and
eac h time you fli p the switc h, the 0 .5 IlF
capacitor will charge and ca use a mo mentary
swing up of the meter needle. The distance
that it swings is an indication o f the
capacity, or in the case of pho nes, of the
number of telephone bells connected in
paralle l.

P OL ARIT Y
REV E RSAL SWI TCH,,

It appears that a circuit similar to that of
Fig. 6 is actually used by telephone com
pan y personnel in checking the line capac i
tance. Each time the reversal switch is
fl ipped, the voltmeter shows a brief bu rst of
cu rrent going into the line to cha rge the bell
capacitor. How high up the meter swings and
how long it st ays there indicates the
capacity. While it may be d ifficu lt to get an
acc urate reading fro m the CO, since the re
may be thousands of feet of wire between
the telephone and the CO, it is an easy
matter to send a te lephone install er to the
basemen t o f the custome r's apartment
house, or to climb a pole near the customer's
house , if a suspicious reading is obta ined.

There are a nu mber of well-known tech
niques used by peop le to avo id suc h pro
blems. The o bvious solution is to simply
disconnect the ringer in any extra tele
phones. In cases where an extra bell might
be convenient, a circu it such as that on page
31 of the April 1974 issue of 73 Magazine
could possibly be used to ring as many
conventio nal bells as one might wa nt. The re
are people, of course , who ta ke simpler
steps. One popular technique is to discon
nect all ringers, and instead substitute a relay
circ uit whose impedance is close to t hat of
the company-installed ringer; the relay can
then be used to ring any bells you need . A
circuit such as the one in Fig. 7 might work;
the total resistance is close to t he 3650
Ohms and the capacitance is c lose to the 0 .5
IlF actually used, so this circuit should look
just like your normal telephone bel l. (For
$2.15 pe r mo nth, the New York Telep ho ne
Company wi ll rent you a ringing relay that

BELL
.4 7 OR .5"F

100011

2 ~OQ

- ---
TELEPHO"l[
LI NE

!,,,,,,

100 V
MET E R
.r;-,-

r-r-i.
~- IOOV
- a.a. TTERY
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It •• • to preve nt excessive noise
and cross-talk in the network, it is
necessary that the power of the
signal at the in put to the line not

I don 't know about the tariffs in other
states, but the New York Telep hone Com
pany tariff (whic h is filed with the state 's
Public Service Commission and ava ilable for
inspection at any teleph one company
business office as well as many libraries)
specifically sta tes that any acoustic or induc
tive co nnectio n to its equipment is OK as
long as it is done outside the telephone
company equipment, and as long as any
signal fed back into the telephone line is
below spec ified levels. These levels are
specifi ed in the New York tariff as follows:

exceed 9 decibels below o ne mill i
watt when ave raged over any
3-second interval."

The one exception to the -9 dBm requi re
ment is that if you have a Teletype machine
and use acoustic or inductive coupli ng of the
Teletype tones into the line, the company
may authorize a level up to 0 dBm at your
end of the line as long as the power at the
CO does not exceed -12 dBm. (With direct
connection using a coup ler, the wordi ng is a
little differe nt, specifying only that the
power of the signal at the cent ra l office mu st
not exceed 12 dB below 1 mill iwatt over any
3-second interval.) Moreover, the power in
the range from 3995 to 4005 Hz mu st be 18
dB below the maximum level specified
above, which is probably designe d to protect
its long distance services, which use a 4 kHz

• •earner spacing.

Addi t io na l level limits are as fo llows:

Maximum power in 4 to 10 kHz range is
-16d Bm;

Maximum power in 10 to 25 kHz range is
-24 dBm;

Max imum power in 25 to 40 kHz range is
-36 dBm;

Maximum power in above 40 kHz range is
-50 dBm.
Fi nally, it is not allowed to have any energy
solely in the range from 2450 to 2750 Hz,
and the to tal power of any signals in the
range from 2450 to 2750 Hz mu st be less
tha n the power of any signals in the 800 to
2450 Hz range at the same time. The
purpose of this prohibit io n is to avoid
interference wi th a ve ry in teresting signall ing
tone at 2600 Hz. More on this later.

Acoustic couplers arc commonly used
with comp uter equ ipment. Such a coupler
consis ts of a cradle into which the phone
handset fits. Under the handset 's mike is a
speaker, and under the handset's earphone,
is a mik e. In this way it is possib le to get
aud io into and out of the phone, but of
course, it requires somebody human to do
the dialing or to answer a ringing phone and
put the handset into the crad le. If you have
Tou ch tone service, it is possible to dial
acoustically into the phone, but a very high
leve l is needed to achieve re lia ble dia li ng,
and so me times it's hard to pump that much
energy into the phone's microphone wi thout

12 V RELAY
1.6 1( WINDI"'G

~~l:F~{SIGI,IA 65F IIH20 C
~ OR CALECTRO DI -9(7)LINE

Fjg. 7. Substitute bell circuit.

does just this.] I have heard of yet another
solu tion, though it too is agai nst tari ffs and
hence not recommended. It consists of
replacing the 0.5 pF capacitors in each of
two phones with 0.25 p F, which makes the
bells ring slight ly so fter than before, but
does not change the total capacitance. The
series resistance and inductance change, of
course, and so this is an intri gui ng so lutio n
but not a technicall y foolp roof o ne.

There are only two solut io ns which will
sat isfy the phone comp any 's desires - either
use a "wireless" te chn ique of coupli ng to the
phone - inductively or acoust ically - or
re nt a wired coupler directly from the phone
company. Despite the fact that wired
coup lers are simple and could be built by
anyone of a thou sand litt le electronics
companies, the telephone companies claim
that o nly they are technically advanced
enough to build and install them, and so you
have no o ther choice but to pay their
exorbitant rates.
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gett ing a lo t of d isto rt ion . As to answeri ng
the pho ne, you cou ld build so me sort of
sole noid wh ich would push down and re lease
the hookswitch on the tele phone. If the
solenoid were fast enough, you might even
be able to use it to dial by rap id ly pu ls ing
the hookswitch up and down the requ ired
number of times. Finally, de tecting a ring
cou ld be done with the same microphone
which picks the audio out of the handset. As
you can see, this whole arrangement can
become a Rube Goldberg mo nste r of
mechanical construct ion. The re is a slight ly
easier way out of it, and that is to get the
cradle which is used with the Crown tele
phone answering mach ines. It has the reo
qui red acoustic coupler; it has a solenoid
which can pu sh the hookswitch plunger up
and down; and it even has a second mike to
sense the telephone ring.

Inductive methods are also allowed . For
instance, most electro nics stores sell an
inductive pickup which can be placed near
t he handset or near t he hy brid network and
will pick up enough audio out of the phone .
But getting enough audio back into the
phone inductively requ ires a lot of patie nt
work, and I suspect it would be awfully
hard.

And that brings us back to the phone
company's own couplers. As mentioned
befo re, telepho ne companies generally
require t hat such a coup ler, wh ich th ey
suggestively call a protective coup ler to
pretty up the idea, must be rented fro m and
installed by them. This is roughly analogous
to your local electric company's claim
that only they are smart enough to make
and install toas ters and ligh t bulbs, and th at
you must rent all your house appliances
from them at prices far above and beyond
the going rates.

The fun ny th ing is t hat even though the
couplers are such obvious moneymakers in
themselves, the phone companies make you
feel as though they are doi ng you a favor
when you want one. It 's obvious that renting
exte nsions and extra jacks and bells and
fancy bedroom phones must be good
business, or they would n' t work so hard to
keep t he competition from musc li ng in.

My own experience confirmed what
others told me - be prepared to do a lot of
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r-GATEWAY-
ELECTRONICS

8123-25 PAGE BOULEVARO
ST_ LOUIS. MISSOURI 63130

13141 427-6116

THUMBWHEEl SWITCHES

STANDARD SIZE - 0.5 x 2.125 x 1.78
10 position decimal $3.00
10 position BCD & compl. $4.00
End Plates (per pair) $1.45

MINIATURE SIZE - 0 .312 x 1.3 x 1.3
10 p os ition decimal $3.00 rK ~I
10 pas. BCD & comp_ $4.DO .~
10 pos. BCD only $2.75 IICil
End Plates (per paid $1 .00 I~
Divider Plates $ 1.25 t-lK.
Blank Bodv $ .30 l!i ~

All switches are black w;th white figures
and snap -in fron t mounting.

60 Volt Center Tap - 3 amp trans
former, constant volta ge type with
capacitor. 117 volt pri. Ship wI. 151bs.

S7.95
14 INCH REEL of Y," Scotch Inst ru
mentation Tape. Ship wt, 7 Ibs. S4.50
FLUKE 873A precision ac/dc differen
t ial voltmeter. Ship wI. 20 Ibs.S295.00
BOXER FANS - HiFi Boxer - very
quietlwhispar fan) for equipment cool-
•
mg.
4% x 4% x 1% - 50 C.F.M., new.
Ship wt. 2Ibs. S8.50
Mini-Boxer - 3% x 3% x 1% - 65
C.F.M., new. Ship wt.2Ibs. S8.50
Front Surface Mirror - 2 x 2% x %.
Ship wt. %Ib. $1.00

MAY SPECIALS
VHF TV Tune r - Solid State. Ship wt,
1 lb. $5.00
UHF TV Tuner - Solid State. Ship wI.
1 lb. . $3.00

Please include sufficien t p os tage.

GATEWAY ELECTRONICS of COLORAOO

Visit our ne w Denver Colorado store located
at 2839 W. 4 4th Avenue. Phone:
303-458-5444.

VISIT US WHEN IN ST, LOUIS OR OEN VER
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waiting and explaining. Before talking to me,
the Business Office wanted to know my
whole life history - where I lived, what my
phone number was, what I wanted to
co nnect, e tc. It's li ke the gas company
asking whet her the gas they were se ll ing me
was for making coffee or baking a cake.
Then they told me they had no information,
but a salesman would call me. Their sales
men have unlisted numbers, so it's "don't
call us, we'll call you." Whe n they fi nally
call, it's always the wrong fella - no, tha t's
not his specialty, but someone else will call
by and by. No, they have no catalogs; no
techn ical literature either . Sorry, but the
information is not available. Can't tell you
what we have available - you tell us what
you need, and we'll quote you a price. Yes,
you can get on a mailing list if you call 195
Broadway . Sorry, but informat ion doesn' t
have the pho ne numbers for Telep hone
Compa ny offices; perhaps 330 Madison
Avenue can help? At 330 Madison Avenue,
the operator doesn't know what you are
talking about. Perhaps some big Cheese's
secretary can help. How did you get this
number, sir - subscribers are not supposed
to call this number! Sorry, no technical
informa tion is ava ilable . Hum bug!!! No
wo nder t here are hundreds, perhaps
thousands, of phone phreaks around the
country whose sole aim in life is to screw the
Phone Company.

The first step in getting information on
any of these couplers is to visit either your
local Bus iness Office or a big branch of the
li brary, and ask to see the te lep hone com
pany tariffs. Don't be surprised if the
Business Office personnel get all flustered
when you ask to see the book - you have
every right to see it. In my case the
receptionist asked whether I was planning to
use the tariffs to sue the m, while the office
manager gave me a pep talk on how the
telephone company is being robbed by
interco nnection compan ies of the "cream of
the business" and is suffering under unfair
competition.

While the rates from your own telephone
company are undoubtedly different, you
may be inte rested in some of the info rma
tio n we gleaned from our local tar iff book.

Fi rst, if you go out and buy your own
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Fig. 8. The sim plest pro tec tive co upler - the
SD-type or F57948(MD). (The 3D- type doesn 't
have the screw terminals.)

swi tchboards. Throw together a few relays
to make a "switchboard" and you can
connect all l O af your own ph ones to th is
o ne co uple r, in accordance with the tar iffs,
and wi thout having a guil ty co nscience
disturb your sleep. Let's look a t a few of th e
couple rs available and what they can and
can't do. Our discu ssion will cen ter on
Western Electr ic couple rs available th rough
Bell Sys tem telephone companies, but
similar units are available from o the r tele
phone co mpanies as well. The prices men
tioned are t hose charged by the New York
(Be ll) Telephone Company , and o ther tele
pho ne companies may charge more o r less

The simplest co upler is the 30-ty pe device
sho wn in Fig. 8 . As with o t her couplers, this
unit is referred to by its USOC - Uniform
Service Orderin g Code - which is QKT or
QKTBT. These cou plers cost $0.72 a month
plu s an installation fee of $28 .94.

As shown in Fig. B, the coupler co nsis ts
of just a few parts. The match ing trans-

fo rmer has a 600 Ohm impedance at the
phone jack , and can be used both for
transm ission and fo r reception. It provides
de isola tion fro m th e phone line and also
prevents accide nta l grounding of the line.
The two varistors in serie s limit the maxi
mu m aud io signal level that can be fed back
to th e line. Finall y, because of the se ries
capacito r, the coupler does not complete the
de circu it t hro ugh the phone line. It must
always be used in combinatio n with a
telephone-company-supplied teleph one se t
which is used to place and answer call s, and
which completes the de circui t during th e
call. To prevent the 20 Hz ringi ng voltage
from being applied to the coupler, the
couple r is wire d th rough the associated
te lephone set so tha t it is co nnec ted to the
line o nly when the te le pho ne set is off-hook
and a separate switch call ed the "exclusion
key" is operated. (At yo ur op tion, you may
have the exclusio n key wired so th at when
the coupler is connected, the telephone se t

:-- --vj] PIiONE JACK

'"CUSTO IllER-

_----'2~j PR OV I QED
'---_-' EQUIPM ENT

TO PHONE LI NE
THROU GH
"[ "elUSION KEY"

telephone, you must contac t th e local te le
phone co mpany to have them co nvert and
insta ll it. If the telephone hou sing is stamped
as being approved by the company as being
co mpat ible wi t h t heir equ ipment, th en th ey
will tear out th e guts and insta ll a ringer and
network, a new dial, new microph one and
earphone, and some cabling. For this they
will charge yo u $15.64 co nve rs ion fee, $13
installation, and $1.35 monthly charge
which they get for an extension telephone.

If th e housing is not stamped tha t it is
app roved , then you get the same service but
the installa tion charge goes to $39.11, unless
the housing is such th at th eir parts don 't fi t
into it, in whic h case they just wo n 't do it.
Now, if you buy a Western Electric phone
just [ike the one used by the local ph one
company, it will pro bably not be sta mped as
being approved. That mea ns t hey tear every
thing out, put in new parts (or maybe even
the same o ld parts?), and charge you th e $39
and change . Plus $1.35 a month . Oh yes, on
top of every thing else, you st ill have to pay
the $13 charge for having an ex tension put
In.

Unless you have a priceless vase fro m th e
Ming Dynasty that you desperately want
converted into a phone, it obviously doesn't
pay to let the phone company touch it. Even
then, whether you'd want them to touch a
priceless vase is questionable anyway .

The o ther way to ge t a fancy te lephone is
to orde r o ne from th e ph one co mpany . For
a price ranging from $56 to $11 0 yo u can
order a "Design Line" phone which they will
th en happily install for $13 and charge you
$1.35 for every month. If you don't want a
gold-painted phone, a plain black o ne is just
the $13 and a monthly charge. For an ex tra
charge you can ge t colors, etc .

The gist of all th is is that any way you
look a t it, you can' t ge t away from the basic
$13 installation fee and the $1.35 a mon th ,
regardless o f whether you use your ph one or
th eirs, so you might as well se tt le fo r theirs.

On the othe r hand , th ere are some fasc in
ating gadgets which might be of in terest to
you after a ll. For instance, suppose you
want to hook up 10 extension phones in
your hou se. For o nly $5.35 a month and no
install ation fee, you can get a COB coupler
which is designed for privately owned

MAY 1975 65



L...----L _

off time between digits is 45 mi ll iseconds,
and the maximum dialing speed is 100
milliseconds per digit.

As for Touchtone level, we mentioned
earlier that the maximu m power allowed
into th e system with a d irect couple r is such
that the power measure d o n your line at t he
CO does not exceed -12 dBm when averaged
ove r any 3-second interval. To translate th is
into power into the coupler we need to
know the loss in the landline be tween the
coupler and the CO. This loss may be
any where from 0 to 10 dB. The figure
usu all y used by the te lephone compa ny as
an ave rage is 3 dB. It is fairly easy to
measure (if you know how). si nce there is a
number you can call which returns 1000 Hz
at 0 dBm (measured at the CO) back to you.
Measure the level at your end of t he line and
you can calculate the loss. In fact, if you get
a co mpute r data cou pler (rather than a voice
coupler) the phone company will measu re it
for you!

Assuming 3 dB as an average, that means
you can feed -9 d Bm into the line at your
end. Since the coupler loss is about 2 d B,
you can then feed -7 dBm averaged over 3
seconds into the couple r. But th is is only an
average power - if you di al with a duty
factor of 25% (25% on , 75% off) you can
raise your tone-on power by a fac tor of 4
(which is an extra 6 dB) to -1 d Bm while still
keeping the average power at -7 d Bm.

But of course, you have two tones whose
powers add, so each tone should be 3 dB
lower. This works out to about -4 dBm for
each tone going into t he coupler.

The above calculations are for an average
case only. To ensure correct detection by
the CO, the phone compa ny recommen ds
the following limits into the coupler:
Nominal power fo r each tone : -4 to -6 dBm;
Minimum low-tone power: -10 dBm ;
Minimum high-tone power : -8 d Bm;
Max imum t wo-tone power: +2 dBm;
Maximum difference bet ween the high tone
and the low tone: 4 dB.

Anyhow, the QKT coupler will generall y
limit (or distort) Touchtone tones below a
su itable level, and the Q KTBT is designed to
pass tones at a high enough level.

The CDT couple r is fu nctionall y similar
to the QKT coupler, but is designed fo r data
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mi ke and/or earphone is disabled.) Hence,
this coupler is for strictly manual use - you
have to manually operate the telephone
hookswitch and exclu sion key. Thus thi s
coupler could be easily used with your
phone patch o n sideband, bu t wou ld be
useless for a repeater au topa tch o r au to matic
answering machine. If you didn 't mind the
extra work of ope rating the main telephone
set, you could hook up any number o f your
o wn extensions as shown in Fig. 9. But these
ex te nsions could only be used to talk and
liste n th rough - they would not ring, and
you could not use their rotary dials nor
could you start or end a call from them,
since only the telephone-company-supplied
phone controls the connec tion.

If you have Touchtone service, then a
Tou chtone ex tension may be used to pro
vide dialing if you get t he right coupler . The
QKT Voice Co nnecting Arrangement (which
uses a 30A coupler) has vari stors which c lip
at a lower signal level than those of the
QKTBT, which uses the 30B couple r. As a
result the QKTBT is needed for re liable
Touchtone dialing as the QKT may not let
through enough signal.

This may be a good pl ace to lo ok at
Touchtone dialing requirements. The fre.
quency to lerance of the to nes is +1.5%. Any
other frequ encies present during d ialing
(suc h as harmonics o r intermod ) should be
at least 20 dB below the Touchtone tone
power. Any voice signal should be at least 45
dB below. Each of the t wo tones should rise
to at least 90% of full level wi t hin 3-5
mill iseconds and shoul d not overshoot by
more than 12 d B. The minimum to ne-on
time is 50 mill iseconds, the minimum tone-

Fig. 9. Connecting ex tension phones to a 3 0-ty pe
coupler. The 6·volt battery supplies talk curren t to
the extension's carbon microphone only wh en an
ex tensio n is off-hook.
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2 METER CRYSTALS IN STOCK
We can ship C.O.D. either by parcel post or U.P.S. Orders can be paid by: check,
money order. Master Charge. or BankAmericard. Orders prepaid are shipped
postage paid. Phone orders accepted. Crystals are gJaranteed for life. Crystals are all
$5.00 each (Mass. residents add 15<t tax per crystal) .
We are authorized distributors for : Icom and Standard Communications Equip
ment. (2 meter)
We stock A/S and Mosley two-meter antennas
We have thousands of crystals for monitor radios (Bearcat, Regency. etc.) along
with many C. B. crystals

Note: If you do not know type of radio, or if your radio is not listed. give either
fundamental frequency or formula and loading capacitance.

LIST OF TWO METER CRYSTALS CURRENTLY STOCKED FOR
RADIOS LISTED BELOW:
1. Drake TR-22 5. Ken/Wilson
2. Drake TR-72 6. Regency HR·2A/H R212/Heathkit HW-202
3. Genave 7. Regency HR-2B
4. Icom 8. S.B.E. 9. Standard

The first two numbers of the frequency are deleted for the sake of being
non-repetative. Example: 146.67 receive would be listed as - 6.67R

1. 6.01T 8.6.70R 15.6.175T 22.6.85R 29.6.37T 36.7.6OT 43.7.12R 50.7.84T
2.6.6IR 9.6.13T 16.6.775R 23.6.28T 30.6.97R 37.7.00R 44.7.75T 51. 7.24R
3. 6.04T 10. 6.73R 17. 6.19T 24. 6.88R 31. 6.39T 38. 7.66T 45. 7.15R 52. 7.9OT
4.6.64R 11. 6.145T 18.6.79R 25.6.3IT 32.6.99R 39.7.06R 46.7.78T 53.7.30R
5.6.07T 12.6.745R 19.6.22T 26.6.9IR 33.6.52T 40.7.69T 47.7.18R 54.7.93T
6.6.67R 13.6.16T 20.6.82R 27.6.34T 34.6.52R 41. 7.09R 48.7.8IT 55.7.33R
7.6.IOT 14.6.76R 21. 6.25T 28.6.94R 35.6.94T· 42.7.72T 49.7.2IR 56.7.96T

57. 7.36R

Special! Only $249.95. Get 8 crystals of your
choice for only $2.50 more with purchase of
IC·22A.

READY TO GO ON:

1 94/94 3 22/82 5 52/52
2 34/94 4 28/88

F ET 3
Ie. . . . . . . . . . . . . . . . . . . . . . .3
Diodes 16

144.00 to 148.00 MHz using 22
channels

Transistors 23

VHF FM
Reception Frequencies

RECEIVER:

22 channels for 144 MHz band.
Built-in crystal units for 5 channels.

Reception System Double Superheterodyne
Intermediate Frequencies lst intermediate: 10.7 MHz

2nd intermediate: 455 kHz
a. Better than 0.4 u v 20db quietingSensitivity

STORE HOURS: MON-FRI : NOON·9 P.M. SAT: 10 A .M.·6 P.M.

110"onte~«[]» 46 PEARL STREET PHONE (617) 471·6427
~ ~\b9 OUINCY MA. 02169

C(Q)rinUhrllunDc~ttD(Q)n~ INC
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FIg. 10. Simplified diagram of l08A I U (Interconnecting Unit) which is part of the CD6 Voice
Connecting Arrangement.

tran smission rather than voice tran smi ssion,
though it can handle vo ice and Touchton e as
well. It differs fro m the QKT mainly in price
($2.46 a month and $30.74 installation) and
in the fact that it has a built in test oscillator
which allows the phone company to test it
remo tely wi thout se nding a man out. Here is
a no ther exa mp le where the phone company
charges you ex tra for a featu re whose only
purpose is to save the phone company
money .

Of more interest are the coup lers su itable
for automatic o peration. For examp le, there
are several couplers designed fo r connecting
a privately-owned swi tc hboard to a te le
pho ne line. Fig. 10 shows the insides of a
CD6 coupler (which costs $4.86 a month ).
Fig. 10 is actually a simplified diagram of
the 108A circuit board used in the CD6 as
well as so me o thers. In addi t ion to t he
transformer and varistors which are in
almost every coupler, there are now two
relays and a few other components. This
particu lar coupler is designed for incoming
calls o nly. Whe n an incoming call comes in,
the 20 Hz ringing signal is rectified by the
brid ge rec tifie r and opera tes t he ring up
relay, wh ich closes co ntacts C1 and C2,
wh ich can be used to light a light, sound a
bell or in some other way signal the call. To
answer the call, you ground the CS terminal
wh ich e nergizes the answer re lay . This relay

switc hes the tele phone line from the r ing up
circu it to the transformer, whic h comple tes
the de circuit through the coupler so the CO
knows that the call has been answered . Once
this is done, you can feed audio in and o ut
via the CT and CR leads.

Since this device is designed only for
incom ing calls, the pho ne company has to
make sure you don't misuse it. Hence the
RC network across the answer relay coi l is
there so you can't pulse it fast enough for
dialing. (The varisto rs are probably chosen
so you ca n't feed e nough aud io th rough for
Touc htone d ialing either.) Even if you could
pu lse the relay coil fast enough, it might not
be fast enough to reproduce the d ialing
pulses without distorting the 60-40 ratio of
off and on.

A somewhat more in terestin g series of
couplers is the CD7, CD8 and CD9 group.
They all use the 102 series PC board, which
is shown simplified in Fig. 11. This board is
designed for both incoming and outgoing
call s. (The 102B is a newer version of the
102A shown.)

On an incoming call, the 20 Hz ringing
voltage e nergizes the ring up relay, which
gives you a contact closure on the C1 and C2
leads. (As with most of these, this is no t a
clean closure. Due to the low frequency and
the bridge rectifier, the relay is pulled in o n
every half-cycl e of the ri nging, and so the
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relay contacts pulse at a 40 Hz rate for 2
seconds and then release for 4 seco nds, in
step with the ringing.)

To answer the ca ll you ground th e CS
lead, wh ich closes the answer relay K4. T his
disconnects the ringing br idge from the line
and co mpletes the circu it through the trans
for mer. Now you can feed audio in and out
via the CT and CR leads, and at th e end of
the ca ll you release the CS lead from ground .

For an outgoing call you start by ground
ing t he CS lead, which closes K4, co mple tes
t he de circ uit across the line and allows you
to hear the resulting dial tone o n th e CT and
CR leads.

Dial pulses are generated by momentaril y
ope ning the CS lead, wh ich pulses the K4
relay. But this also operates the delay relay
K5, which pulls in and d oesn 't release until a
short t ime after th e last pulse. K5 substi tu tes
a resistor de load across the line instead of
the transformer; this prevents the d ialing
clicks from appearing on the CT and CR
leads. Touchtone dialing through the coup ler
is also possible. K2 and K3 provide an
interesting addi tio nal fea tu re . As mention ed
earlier, normall y the tip is posit ive and the
ring negative. But it is possible to order a
service called toll diversion or toll denial ,
where the CO au to matically reverses the
polarity on your line during long d istan ce
calls. (In some CO's thi s fea ture may ex is t
o n a line without having to be ordered.) If
this happens, K2 closes, which in turn

o perates K3 and closes the relay co ntact
between the C RV1 and CRV2 leads. This
can be used by the customer's switchboard
to automaticall y prevent long distance calls
fro m being made.

Since the same PC board is used in a
variety of co uple rs, how do they differ?
Here's the summary:

The CD7 ($5.35 a month and no installa
tion charge) has all of the circui try in Fig.
11 , but the C1, C2, CRV1 and CRV2 leads
are not brought out to the "customer's side"
of the co nnect ion block. You need a y.; "
piece of wire to bring th e lead from the
tele phone company side to t he " customer's
side." In other words, the CD7 is supposed
to be used only for outgoing calls without
tol l diversi on .

The CDS (also $5.35 a month) has the
CRV1 and CRV2 jumpers but no t the C1
and C2 jumpers. Here th e 2 jumpers are free,
right? .

But if you want the 2 jumpers on t he C1
and C2 leads, that makes it the CD9, at
$7.99 a mo nth. This time the two lousy
pieces of wire cost you an extra $2:64 a
month. I wonder how man y million percent
profit th at makes - each month.

The 102-series board is al so used in
several o ther couplers. Fo r example, a CET
coupler is just like the CD7 but connected
directly to a long distance o perator rather
than to a CO dial line. The C2ACP ($7.42 a
mo nth and $29 .43 installation) is ju st like

.,
OEl Jl, Y
AE L 4Y

,, ----""T""~--_,,-.------_,

.,
TOl l OEN'4 l
RE L AY I

• -'~--_.....- --- - - ..J

cr

"
CIII'I ,

CRY"

AUDIO
,l,l P Uf f ou t PU T

OElA

1< 2 TOI. l OE fltl Al

" 11:4 REl"" RE LAy' , cs
£ 111 lItfLAY OI'l IV(1II

" ,,~ RE LAY - 24 V •
DRIVE R

'f RE t ill '" AND OELIo Y ,;; •

GRQUIoID TO ."5_£111
OR cau,

o - 24 "

Z GRO u"'O

Fig. 11. Schematic diagram of th e lOlA IU (Interconnec ting Unit ) used in the CD ?, CD8, CD9, CET,
C2ACP, C2AKS Couplers. The 1028 is similar.
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the CD9 but for connecting a customer
owned push button telephone rather than a
whole switchboard to the Iinc. The C2A KS
couple r is also ju st [ike the CD9 bu t for a
slightly different applicat ion. Si nce the CD9
is for a switchboard, the CD9 would
norma lly be on the line without having a
regular te lephone set co nnected as well; the
C2AKS is intended fo r connect ing o ther
equ ipment to a line which already has a
regu lar or push-butto n te lephone on it.

Two o ther couplers whic h are ..cry similar
to the above in function although they are
built completely differently are the CBS and
CBT data. cou plers. Designed for carrying
compute r data by means of tone modula
t io n, they handle voice a nd Touchto ne
signals just as well. The CBS uses digital logic
signals for control and costs $6 arnonth and
$25 for installation. The CBT uses relays and
so is a bit cheaper - $4 a mo nth and $25
insta llatio n. But the CBT needs an ex ternal
24-vo[t de power supp ly. If you don't supply
your own, the CBV supply will set you back
an extra $1.85 a month .

The CBT works in a very similar fashion
to the CD9, but whereas the CD9 has a

single lead (CS) which controls both K4 and
K5, the CBT splits this up into two separa te
co ntro l leads, one for each relay. You have
to operate both contro l leads sequen tially .

The CBT and CBS differ in two interest
ing respects, though from the CD9. First, the
data couplers are normally supplied with a
separate telephone wh ich has an excl usion
swi tch which can be wired so the coup ler is
normall y o n the [inc excep t when the phone
is being used. I believe this means that if you
add a CBT, for instance, to your home li ne
which already has one telephone se t, for the
$4 extra you get not only a coupler but also
a seco nd phone.

The seco nd difference is also interes ting.
The telephone co mpany wi ll norm ally not
charge you for a call unless it exceeds abou t
1 second duration. You normally can 't say
much in 1 second, but a computer cou ld
send quite a bit of data in that time. And so
the CBS and CBT couple rs have a bu il t-in
time delay of 1 to 3 seco nds which doesn't
let you hang up too fast. More o n this later.

.. . WHIPPLE
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MODEL 4 X 6

250 MHZ FREQUENCY COUNTER

/,250 MHz for $1.00 p er MHz

MODEL 4 X 6 WIRED
and TESTED

Include $2.50 to cover
Postage and Insurance

SPECIFICATIONS

Frequency Range 500 kHz - 250 MHz
Sensitivity Less than 80 mV at 150 MHz
Input Z 50 ohms
Max. I nput Voltage 15 V rms, 50 V de
Time Base Crystal Clock etus-mtnus 10 ppm

" 0 .OCto 40 C ambient
Readout " 6 Digit 1 Segment LED
Power 120 V ac

Price FOB Shawnee, Oklahoma
Dimensions 2%" H, 10" L, 7" 0
Cabinet Light blue

K-ENTERPRISES
1401 NORTH TUCKER. SHAWNEE, OKLAHOMA 74801
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A. P. Stark VE3ZS
22 Lyall Street
Ottawa, Ontario
Canada

Getting Your

Canadian License
llam it " P O il YOllr Ilext vaca tio n.

So you are going to Canada for a vis it (or
may be there on business) and want to

take your rig a long so that you can co nti nue
yo ur mobil e and portable activit ies. What to
do?

In 195 1 a treaty was signed between the
U.S. and Canada entit le d "Convention
Between Canada and th e Uni ted States of
America relating to the Operation by
Citizens of Either Country of Certai n Radio
Equip ment or Stations in the Other
Country. " Because of t his len gthy titl e it is
usu all y referre d to as "The Reciprocal
Agreement."

It is un der the provisions of Art ic le III of
"The Reciprocal Agree me n t" that the
Federal Com munications Co mmission (FCC)
in the U.S. and the Department of Commun
icatio ns (DOC) in Canada may grant per
mission fo r li censed amateurs of o ne co untry
to operate their stations while in t he other
country.

Admi nistra tive procedures have been kept
to a minimu m. To o btain th e necessary
authority, an American amateur shou ld take
the following steps :

1. Write to t he DOC requesting Form
16-52. (See li st of DOC addresses a t end of
artic le.)

MAY 1975

2. Carefully complete both sections of
Form 16-52 and mail it to the DOC Regional
Office nearest to your intended point of
entry into Canada. There is one exce ptio n; if
you in tend to cross the border into Ontario,
send the form to the Toronto office. (See
li st of DOC addresses at end of article.)

In the section on the app lication for m
which asks you to specify the area of
proposed operation and the time periods
concerned, it is in order to state "Occasional
(frequent, periodic , etc.) visits d uring
1975/7 6" , o r similar. There is no need to
make separate applications for each visit; it
only resu lts in more paper work, and who
needs that?

While instructions on Form 16-52 req uire
at least 60 days to be allowed for return of
the authorization or Certificate of Regist ra
tion, this time is ofte n shor tened to 10 days.
However, don 't leave it until the last minute!

When you have received your Certificate
of Regist ration from the DOC be sure to
carry it (or a photostat copy) whenever you
take you r rig into Canada. The certificate
wi ll be recognized by Canada Customs
officers at the border and will facilitate t he
entry of your eq uipment. Wi thout t he
certificate, Customs may seal your equ ip-
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ment or even require that you remove it and
leave it at your port of entry. Should your
equipment be sealed never remove or break
the seal yourself while in Canada, even if
you su bsequent ly receive a registration card.
Customs ' seals may on ly be legall y removed
by a Customs officer. There arc severe
penalties under the Customs Act for tam
pering with or removing a Customs' seal.

In Canada there are only two c lasses of
Amateur Radio Operator's Certificates 
, . A mateur" and "Advanced Amateur. "
These are considered by the DOC as the
equivalent of t he FCC "Conditional" and
"General" and the" Advanced" and "Extra"
classes of operator licenses. There is no
equ ivalent of the "Novice" and "Tech
nician" grades in Canada. This, in effect,
means that U.S. Novice and Tech nician
licensees cannot be grante d reciprocal pr iv
ileges and authori ty to ope rate their sta tions
in Canada.

It should be noted that Canadian term
inology concerning operator and station
authorizations differ somewhat from that
used in the U.S. In Canada, an individual is

FREQUENCY STANDARD

Only
$37.50

(le ss ba"erie sJ
POSTPAID USA

• Pre cision crystal

• Full y gua ra ntee d

• Mark ers 01 , 00, 50, 2 5 , , a or 5 kHz se·
lected by fron' p an el swi'ch ,

• Zera ad;us' sets 10 WWV . Exclu sive circuit
suppresse s unwonted markers.

• Comp act ru g ged design. Allractive , cern 
p lele ly se lf con laine d.

• Send for free brochure .

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
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issued with an "Operator's Certificate of
Proficiency in Radio" which authorizes him
(or he r) to act as an operator of a certain
class or classes of radio statio ns. A " radio
station license " author izes t he esta blis hme nt
and operation of appropriate radio eq uip
ment.

By legislation there is only one class of
amateur station license in Canada; the sub
band frequenc ies which an amateur may use
are governed by the class of opera tor's
ce rt ificate held by the licensee . The holder
of a profess ional First or Second Class
Rad iotelegrap h Operator's Cert ificate does
not have to hold an Amateur Operator's
Certificate, since his professional certificate
is of a superior class, and is entitled to all the
priv ileges of an "Advanced Amateur."

At the present ti me Canad ian le gisl at ion
concerning amateur operat ion is contained
in the "Radio Act" and the "General Radio
Regulations, Parts I and II ," which may be
obtained from Information Canada outlets
in Ottawa and other major Canadian cities.
To the uninitiated, these, like many other
government documents, arc difficult to
follo w because of the nu mero us amend
ments and revisions. The Canadian Amate ur
Radio Federatio ns Inc. (CAR F) has pro
duced a book entitled "The Canadian Arna
teur Radio Regulation Handbook." This
publication contains extracts of all Canadian
legislat io n relat ing to amateur radio as well
as a layman's exp lanation of how the regu la
tio ns arc inte rpreted and applie d. It is
ava ilable fro m CA RF Inc., P.O. Box 356,
Ki ngston, Ontario, Canada, K7 L 4W2 at
$4.00 a copy .

List of Addresses of Department of Communica
tions (D OC) Regional Offices.

Department of Communicatio ns, Room 300,
325 Granville Street, Vancouver, B.C. V6C 155;

Department of Communications, 2300 - O ne
Lombard Place, Winnipeg, Manitoba R3B 2Z8;

Department of Communications, 9th Floor. 55
St. Clair Avenue East, Toronto, Ontario, M4T
1M2;

Department of Communications, 20th Floor,
2085 Union Street. Montreal, P.Q H3A 2C3:

Department of Communications, 7th Floor.
Terminal Plaza Building, P.O. Box 129 0, 222 Main
Stree t. Moncto n, N. B. E1C 8 P9.

. .. VE3ZS
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In Pursuit of
Wayne Green W2NSDIl
73 Ma gazine
Peterborough NH 034 58

the Perfect SSTV Picture
A n Expensive Chase

S everal yea rs of watching the un folding
of slow scan progra ms o n 14,230 kHz

made it obvious that there is room for
improvemen t in several departments . Pro
gram material, fo r one - slow scan eats up
television material almost as fast as com
mercial televisio n - and how many ti mes
can you watch that tape of those girls from
Florida? Lousy editing, resulting from the
use of cheap tape recorders, is ano ther.
App arentl y ve ry few slow scanners have a
tape recorde r with a pause co ntro l. Jittery
lines is another almost universa l misery
and one that is easy to fix since all it
requires is a better recorder.

The fac t is th at you can turn ou t usable
slow scan pictures with even t he cheapest of
cassette reco rders. The recorder used on the
KC4DX trip was one of those $17 specials,
ye t the pictures sent ou t by it - even with
only aco ustic coupli ng to the transceiver
mike - were good enough to give quite a
number of alert slow scanners a new
co untry . Pic tures sent back to Navassa and
recorded via the speaker were sti ll plenty
good eno ugh to co py upon return to the
States - includin g on e retransmission o f the
KC4DX pictures!

The inexpensive cassette recorders are
usable , but the pictu res they provide a re far
from good. The easiest indicator of th e
problem is th at fluctuating le ft edge of th e
pictu re. The problem, if yo u ope n up a few
of t hese recorders, is simple to isolate - the
tape drive is from a single motor and via a
rubber belt - a rubber band . This is o kay for
the design functi on of these recorders 
dic tatio n - lo w fide li ty record ing - tele
pho ne taps - playing the 73 Morse Code
cassettes - etc. But when it comes to an
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applicatio n where speed regulation is impor
tant th at ru bbe r dri ve belt is too bouncy and
the drive moves ahead in incre mc ntalspurts,
jiggling yo ur slow scan pictures .

Well , you may say, of co urse you can' t
ex pect much from a cassette recorder which
is ma nufactured in Japan , so ld by th e
manufactu rer at a profit to an ex por ter who,
in turn, sells it at a profit to an importer in
the U.S. - who then pays the shipping costs
and customs duty , adds on his costs of
business and profit, and se lls it to a dealer 
who again marks it up to cove r his costs and
profit - and sells it for $17. Ho w much can
the recorder be really worth? No wonder it
is ju mpy '

Perh aps we have to look at t he medium
priced cassette machines? It will cost you a
bit, but loo k, if you like . You' ll find tha t
there is very li t tle difference in the cassette
drive mec hanis m, th at the added costs have
been put into fan cier cases, bigger loud
speakers, more powe r, more controls, more
flex ibility - perhaps an ac power supply 
or an AM/FM radio . The drive is exactly t he
same !

Hmmm. The next ste p is th e $100
record ers - how about them? When you
remove the back you'll see littl e change in
the dr ive systems - one motor and a big
black ru bber band. Oh, you' ll have ste reo
now, maybe even a counter hooked in , a pair
of reco rd ing meters, and other accessories 
but th e slow scan pi cture you ge t still jiggles
as badly as ever! You may eve n discover , if
you try several of these recorders, that no
two of those drive wheels are exactly the
same - with t he result that no two recorders
wi ll play back at the same speed. The
variation is substantial and cannot only
change t he pitch of music 50 you can't
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DA TA SIGNAL SCORES AGAIN
NOW WELL ESTABLISHED IN THEIR NEW FA·
ClliTIES THE SUCCESSORS TO DATA ENGl·
NEERING ARE LEADING OFF WITH BOTH EX·
CITING NEW PRODUCTS AND TIME PROVEN
FAVORITES. YOU CAN DEPEND ON DATA
SIGNAL FOR THE FINEST IN AMATEUR RADIO
ACCESSORIES.

AUTOMATIC TOUCH TONE DIALER
Now, by the push of a single button you can auto
matically dial up to six separate 7·digit telephone
numbers. All solid state with automatic PIT opera
tion. Can send telephone number only, or repeater
access code plus telephone number automatically.
AD6 Sh. Wt. 2 Ibs. without keyboard 99.50
AMD-6 Sh. Wt. 2 Ibs. with keyboard 119.50
Factory programming of #s 7.50

DELUXE REPEATER AUTO PATCH
The auto -patch your club will be proud to own. It's
complete in every aspect. Two 1·4 digit access codes.
one 1-4 digit disconnect, rotary dial or regenerated
Touch Tone output, dial-in capability, "1", "0" and
numerical disconnects, ID by-pass, audio monitor,
keyboard, digital readout, plus many more features.
Send for brochure. Rack mount only.
RAp·101 Sh. WI. 15 Ibs. 549.00

TOUCH TONE REGENERATOR
Give your Auto Patch users and the telephone ex
change a break. Now all touch tone digits received
by the telephone exchange is from ONE touch tone
standard and not from a multitude of individual
pads. Regeneration eliminates miss-dials caused by
pads with off-frequency tones, incorrect amplitude
adjustments, improper tone length, split tone bursts.
etc. Includes complete 16·digit decoder plus rotary
dial capability. PC board and rack mounting available.
DCR·71 PC 249.00 Rack 325.00

Sh. Wt. 2 Ibs. Sh. Wt. 8 Ibs.

REPEATER AUTO PATCH
It's complete - a single digit access/disconnect
Auto Patch facility. All you need is a repeater and the
phone line. Complete with automatic disconnect, dial
in capability, two way audio monitor plus remote
control. When used with a rotary dial exchange,
Data Signal's DPC·121 dial converter is also required.
P.C. board or Rack Mount available.
RAP·2 PC 99.50 Rack 149.50

Sh. Wt. 2 Ibs. Sh. Wt. 8 Ibs.
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Rack 219.95
Rack 239.95

Sh. Wt. 10 Ibs.

•

PC 149.95
PC 169.95

Sh. Wt. 2 Ibs.

TOUCH TONE
KEYBOARD/ENCODER

The smallest, thinnest keyboard with built-in touch
tone encoder. Only 1t4 N thick. Completely self-con
tained, designed for mounting directly to hand-held
portables. Operating temperature -20· F to +150· F.
R. F. proof.
DT-4M Miniature Encoder 2 1h " x 3 " x 'h " 89.95

Sh. Wt. 1 lb.

ORDER TODAY OR WRITE FOR COMPLETE DETAILS

Successor to Data Engineering, Inc.

Now, a true anti-falsing decoder, immune to high
noise and voice falsing. 12 to 16 digit capability.
Single 5·volt power supply. Heavy duty transistor
output. Complete p. c. board or standard 19" rack
available.
TID-126·12 12 digit
TID·126·16 16 digit

2212 PALMYRA ROAD, ALBANY, .GA. 31701

912-435-1764

TOUCH TONE PADS

Don't let the lack of a Touch Tone telephone exchange
prevent your repeater club from going auto-patch.
Convert O-g IT digits to Bell System compatible dial
pulse code. Uses anti·falsing IT decoder, 64·digit
memory and solid state pulsing. Starts dialing on
first incoming digit. Memory will not overload . Cancel
function . * and # output provided for control pur
poses. PC Board and rack mount available.
DPC-121 PC 195.00 Rack 285.00

Sh. Wt. 2 Ibs. Sh. Wt. 10 Ibs.

Standard size 12 and 16 digit Touch Tone Pads. Au
tomatic PTT operation with l lh second transmitter
hold. Self powered via internal 9V battery. Audio and
PIT outputs, TIP·1 and TTP-2 also has low volume
audio monitor for acoustically coupling of tones to
microphone. Zero quiescent current. Operating tem
perature -20· F to +150' F. R. F. proof.
TIP·l 16 digit 3 " x 5112" x 1112". Sh. Wt. 2 Ibs. 79.50
TIP-2 12 digit 3 " x 5112 " x 1'12 ". Sh. Wt. 2lbs. 59.50
TIP·3 12 digit 2';' " x 4'h" x Ilh" Sh. Wt. 2lbs. 59.50

TOUCH TONE TO DIAL
PULSE CONVERTER

ANTI-FALSING
TOUCH TONE DECODER



But what about reel to reel recorders? Oh
yes, th ese have been in use in the shack and
with the hi-f system for many years. No
doubt reel to reel machines will be around
fo r many years , but as far as ease o f use is
concerned, they don't make it. They are big

Recommended Decks

After trying many different reco rders,
certa in feature s developed importance and
the selection of tr uly great cassette decks
narrowed . Since mos t amateurs wi ll prob
ably want a deck that is as ideal as possib le
for slow scan, useful for hi-fi and perhaps
even good fo r portable use, the selection of
decks is very narrow: one.

The deck must have that .05% wow and
flutter - a pause co ntrol - a provisi on for
moni tori ng the recorded signal - stereol
mono capability - monitoring meters 
Dolby noise redu ction circui t for music 
bias for normal, hi-f and chromium tapes 
acldc power - mi ke/line inpu ts - and
hopefull y a placement fo r t he cassette which
permits hand turning of the tape fo r mic ro
editing - and maybe a bui lt in speaker so
the unit can be used as a tape player, too.

The Sony TC-152SD.

acco mpany it wi th you r own instrume nt, Alth ough there are about fifty different
but can change the speed of Morse Code by manufactu re rs of cassette tape recorders,
from a half to one word per mi nu te if you and probably over 250 mod els to choose
use it fo r practice. fro m, only o ne meets th ese spec ifi catio ns -

Your slow scan pictures will begin to the Sony TC-1 52SD. One of these was
settle down when you get into th e better bou ght from Henry Radio and tried out - it
cassette recorders - th e o nes with tw o or made all the difference in the world on the
th ree motors and wow and fl utter down in slow scan pictures.
the .05% range . Now you are in t he $250 The pause control made it simple to start
and up range, which may be a litt le rarified the reco rder instantly and ca tch the sync
for just slow scan, eve n for perfectionists. pulses whic h begin each picture. The edit ing
You can adjust to the cost of this necessary of the cassette was very easy because the
unit if yo u also are inte rested in hi-f and cover from the cassette pocket was rernov-
thu s have a good seco nd application fo r the able and a tooth pick then could advance the
cassette deck . tape or rewi nd it manuall y to get t he exact

spot o n th e tape.

The 152 soo n was moving back and fo rt h
- into the hamshack for slow scan - back
into the living room to tape Boston Sym
phony co ncer ts - o r to play endless
cassettes of Scott Joplin as background
music during t he day at the office - then o ff
to a co nvention to record with professional
quality the talks being given. There have
been so many applications for the 152 that
it has been in daily use. Like the frequ ency
counter and the microwave oven, once you
get used to it you don't know how yo u did
without it.
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and cumbersome; the tape is ex pensive, as
well as diffi cult to th read and change; and
the syste m for pu tting four channels on that
qu arter inch tape is insane. They stagger the
four tracks! On casselles the o ne-e ighth inch
tape has four tracks, bu t the two stereo
channels are side by side going each way.

Whether you are going slow scan or
music, the fact is that you want to be able to
change tapes easily and quickly - and this
means casse lles. The better casselle decks
automatically turn off when the end of the
tape is reached, so you don 't eve n have to
worry about th at.

Cassette Lengths

Casselle tapes are ava ila ble in seve ral
lengths, the most popular bein g 30, 40, 60,
90 and 120 mi nu tes. The 40 minute
casselles were primarily designed for taping
LP records, which generall y run about 20
minutes per side. The cassette case seems to
have been designed to be the right size to fit
.003" thickness tape which will play 30
minutes per side - the C60 tape.

C90 tapes have to be made using thinner
tape and there are some drawbacks to this 
serio us drawbacks. The thinne r tape (.002")
has a tendency to get jammed in the drive
mechanisms of the cheaper recorders. You
can get pretty fed up with the slight advan
tages of the 90 minutes of tape after pulling
a foot or two of it o ut of your recorder and

findin g you have to cut the wrinkled mess
out of the casselle and patch what is left
toge ther. Unless you have a lot of patience
you' ll quick ly get very ti red of repairin g the
fragile tape.

C90 also has a couple of o ther disadvan
tages - as if it needed more - such as having
a lot mo re print through. As you may guess ,
print th rough is a transfer o f so me of the
magneti c impressi on fro m one layer o f the
tape to another - giving you a ghost signal
added to yo ur music. Eery and useless. One
last problem - so me of your flutter comes
back, despite the expense of the drive
mechanism, three moto rs, etc. The tape is
now so thin that it acts like a rubber band!

If there are proble ms with the C90 tapes
you can just imagine the hassles with C120
tapes! These are .001" thick and are more
valuable as a de monstra tion of the marvels
o f modern e ngineering than as tapes for hi-f
music or slow scan. Even on a $350 deck
these sound lousy.

A word of warn ing regarding el cheapo
tapes - don 't. You may ignore that warning
withou t expla nation since the drive to get a
bargain is stronger than reason in most
peo ple. As an exa mple - one of the dealers
in the Boston area has some very reasonable
casselles on sale - real bargain - perhaps.
C60 tape at 65¢ eac h! Fo ur fo r $2 - bo y,
let's have a couple dozen of those! Brand
new , too! One educated look and you 'll see
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The Toshiba PT-490.
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the kicker - the roll of tape in that cassette
is a lot smaller than you are used to. Now
how come a C60 casse tte has a little tiny roll
of tape in it ? Right! They used .00 1" (o ne
mil) tape so you have all the miseries of
C120 without the si ngle be nefit - length .

Some junk cassettes will jam, spilli ng tape
into the wheels of progress. Others will bind,
aggravating any rubber band bouncing of the
drive belts - etc . Unless you have a guar
antee of refu nd or replacement, watch out.
Since eve n the best of the cassettes some
times come acropper, it is best to always be
sure of your supplier and the fact that he
stands behind the cassette ... unless you
wou ld like to build up a series of interesting
stories to tell friends about tape bargains
you got wh ich turned out to be
disasters ... like that bu nc h of C60s you got
at the auction whic h would n' t record.

Cassette tape comes in a bewildering
number of brands and prices - in voice
quality - music quality - hi-fi - chromium
- etc. Voice is adequate for SSTV work 
and for medium fidelity music . Beyond that
it is a quest ion of how high you want your

some people
talk power-

we
deliver it.

VH F Class C
Power Amplifiers

• Superb Craftsmanship
• State of the Art Performance

• Full One Year Warranty

MODEL P15Al - ' ·3 W input 12-2 5 w oumut.
13 .6 V at 2 Amps $55 ppd.

MODEL P50Al0 - 1.5-15 W input 12-6 5 W
output. 13.6 V at 6 Amps $98 ppd.

MODEL Pl00A5 - 2-5 W input 60-100+ W
output. 13 .6 V at 14 Amps $ 198 ppd .

MODEL Pl00Al0 - 3-10 W i nput 60-100+ W
o utput. 13.6 V at 14 Amps $ 198 ocd.

MODEL Pl00A20 - 15-30 W input 75-100+ W
output. 13.6 V at 14 Amps $155 ppd.

M·Tech Engineering, Inc.
Box C. Springfield VA 22151 (703) 354-0573

M-TECH . . . The Quality Company
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highs to go and how low the lows. With a
good machine and good tape your cassette
will provide 20-18,000 Hz, which is about all
you can want for hi-fi .

The Toshiba PT-490
One of the slight drawbacks of the C60

cassette is that it runs only 30 minutes on a
side. Considering that 78 rpm records ran
about 2-1 /2 minutes for the 10" and about 4
minutes for the 12", with LP's running
about 20 minutes per side, the 30 minute
limit would not seem to be a serious
problem.

Tosh iba is one of the first to come up
with a cassette deck which automatically
reverses at the end of the tape if you want.
It will even continue to play the same tape
back and forth, over and over, if you set the
control for that. This means that you can
have th e benefi t of a one hou r recording
without stopping on a C60 cassette - losing
only a few seconds during the turn around .

The PT-490 sells for $350 and has most
of the sophisticated circuitry the hi-fi bug
needs today . Obviously this is absolutely
ideal for demonstrating slow scan television
for dealers since the 490 will si t the re and
show programs continuously. It has the
Dolby Laboratories noise circuit to over
come tape hiss, three bias positions, mike or
line inputs, pause control, counter, indiv
idual monitor meters, and a special jack in
the back which mates with other Japanese
hi-f units so you don't have to patch all
those individual wires - in addition to the
jacks for the individual wires, if you need
them. There are individual input and outp ut
volume controls (the Sony 152 has only
output volume controls and a volume con
trol for the built in monitor amplifier).

Toshi ba has stepped way out in front
with the 490 in cassette deck design . Before
that the Toshiba line had mostl y bee n a bit
behind th e pioneers in the fi eld - very good
equipment, but conservative. Toshiba has
some more pioneering cassette decks on the
way. expected in a couple of months 
probably in the $650 range. That's a far cry
from the $17 cassette recorder .

.. . W2NSD/1
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Warren MacDowell W2AOO
11 080 Trensit Road
East Amherst NY 14051

AC Power

for the H -202
Or Any Other t 2 V '\!o /,i/c Rig

T he Heathk it HW-202 was designed pri
marily for use with an automotive 12

volt dc power source. However, this rig
works very well as a base station with the
power suppl y we a re about to describe.

The power transformer that was pressed
into service was a triad F-32A. This parti
cular transformer has two separate 6.3 ac
windings, each of which are rated at 3
Amperes. These windings were put in series
to provide 12.6 V ac. It must be reme m
bered that when placing two windings in
series, they must be " in phase." When you
first series the windings measure the re
sultant ac voltage. If it is not 12 V ac , o ne
set of the windings must be reversed .

In the receive mode, the HW-202 draws
about 100 mi lliamperes at 13 vo lts dc . This
is with the sq uelch "on" and no audio
present. This rest ing current will increase
with audio; however, the average receive
current is low. When in the transmit mode,
the current increases to 2 or more Amperes

at 13 volts de. Therefore, it was necessary to
design a supp ly which could provide in
excess of the 2 plus Amperes needed in the
transmit mode.

Just abou t any fi lament transformer with
a single 12.6 ac winding o r two 6 .3 ac
windin gs and ade quate current rating (3
Amps) wi ll suffice in thi s supply _ Should
nothing be available in the junk box, an old
TV set trans former can be used if space is of
no concern.,

The high voltage windings can be taped
up and just the 6.3 ac and 5_0 ac windings
placed in se ries. In older TV sets, the 6.3
winding provided normal tube filame nt
voltage and the 5 volt wind ing took care of
the 5U4 rectifier. Both of these windings
generall y were capab le of considerable
curre nt.

These two windings in series will provide
about 16 V dc after the rectifier bridge and
is adequate to supply the regulator which is
working at 13 V dc .

117VAC

n
TRIAD F32A

Fl GREEN,.
6 .3 VAC

GRE EN

6 '
BR IDGE ",.

c V--.J ,
0'

Y'/ 2 N3 0 5 5

R' ",. ~_..J '
6!>1l -

'ow

REO
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Fig. 1. HW-202 regulated 13 V power supply .
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YOUR HAItt TUIE
HEADQUARTERS!

Of course, the use of this supply is not
limited to use with the HW-202. Just about
any of the modern transistor type mobile
FM rigs in the 10 Watt power range wi ll
work we ll with this supply. Our particular
un it has been in use for nearly one year with
no problems at all.

Power Supply Parts List

C'l , C3 - 2000 u F. 50 V de electrolytic capacitor.
C2 - 50 u F. 50 V de electrolytic capacitor.
01 -04 - 200 volt, 6 Ampere encapsulated bridge
(Radio Shack).
0 5-06 - 1 N29 70, 6 .8 volt. 10 Watt ze ne r diode.
Fl - 120 V ac, 2 Ampere f use .
F2 - 12 V de, 2 Ampere fuse.
01 -02 - 2N3055 NPN sil icon transistor.
Tl - T riad F-32A transformer , 11 5 V ae primary .
t wo 6.3 V ae, 3 Ampere secondary w ind ings .

The rectifier is an "encapsula ted" bridge
that can be obtained at Radio Shack outlets.
These particular bridges should be mounted
directly on the chassis which acts as a heat
sink. Rad io Shack sell s two different bridges
that arc rated at 50 vol ts, 6 Amps and 200
volts, 6 Amps. The 200 volt, 6 Amp bridge is
more conservative and tolerant of iine
surges, and thus might be a better choice for
the supply. Of course, indi vidual diodes can
be used in the bridge but should be ab le to
withstand the necessary current.

Nothing bothers us more than having
co mpone nts run "hot" under a normal load .
Therefo re, a pair of 2N3055 pass trans is tors
were used to regulate the 2 Ampere load.
The 2N3055 will handle up to 4 Amperes so
the pair easily handles the 2 Amps.

Although 12.6 ac is put out by the
tra nsformer, the bridge rect ifi er prod uces
approximate ly 16 to 18 V de, The pair of
1N2970 zener diodes in the base circuit of
the 2N 3055s holds the output voltage down
to 13 V de. The 65 Ohm, 10 Watt resistor
limi ts the current to the zener diodes so that
the dissipation of the diodes is not exceeded.

The reason that two 6.8 volt zeners were
placed in se ries was that we did not happen
to have a 13.6 volt zener handy . A 1N2979
(15 V/10 Watt) might be used but the
output voltage might be a bit high . . . in the
neighborhood of 14 V de.

COMMUNICATIONS. Inc.
2115 Avenue X
Brook ly n, NY 11235
Phone {2121646-6300

C{!CO

Depend on JAN Crysta ls . Our large stock 01 Quart z
c rystal matenats and components assures Fast
Delivery from us!

CRYSTAL SPECIALS
Frequen c y Standards

100 KHz (H e 13IU) , , $4.50
l000KHz (HC 6/U) 4.50

Almost al l CB sets. TA or Rec 52.50
(Ce Synthesizer Crystal on request)

Amateur Band in FT-243 ea. $1 .50
.. . . .. . .... .. . .. 4/$5.00

SO·Meler 53.00 (l60-meter not avau.)
Crystals for 2·Meler, Marine, Scanners. etc . Send
tor Catalog.
For lSI c lass mai l , add 20' per c rystal. For Airmail ,
ad d 25'. Send check o r money orde r. No dealers ,
pl ease.

TUBES BOUGHT. SOLO AND TRADED
SA VE sss HIGH 55S FUR YU UR TUHl::S

MONTHLY SPECIALS
3·500l 542.00 6146B S 4.25
3·1000A 120.00 6883B 4.50
4·65A 28.00 6939 9.00
4·1 25A 42.00 728912C39WB 12.00
4-400A 45.00 807 2.50
4CX250B 24.00 811 A 5.00
4X150A 19.00 813 lB.OO
572B 18.00 8236 22.00
BRAND NEW··· ·FACTORY GUARANTEED

TOP BRAN D Popular Receiving Tube Types.
BR AND NEW 75%+ Off List'Factory Boxed.
FREE LI ST Available - Mini mum Order S25.

WE'RE FIGHTING
INFLATION / r--- -.....

NO PRICE RISE IN~75---.
FOR FREOUENCY
STABILITY

.. . W2AOO
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Pete Walton VE3FEZ
421 Lodor Street
Aecasrer, Ontario
Cana da

Now What Have I Done?

... VE3FEZ

Fig. 1.

BOHM lIn
SPEA KER

II, L>3 ar

"2 N2102 2 N:301

1 ) ~
lOOK rn

r. "
SCR REED S WITCH

'--'<I ;""
PUSH
SUTTON

SM ALL MAGNE T GLUED TORE~ )
SWITCH MAK ES IT NORM ALLY CLOSED

steel box o r th e magnet will not wor k).
When you want to shu t off th e osc illator
simply rub the magnet against the ou tside
edge of the box where the switch is
moun ted. The magnet wi ll open "the
points" an d t he un it will shut off. Unless th e
unsuspecting victim carries a magnet with
him there is no way he can shut it off. I built
mine in one evening complete ly out of junk
box parts. Almost any two transistors will
work as long as one is NPN and the other is
PNP. The SCR th at I used came o ut of a bag
of asso rted untested SCRs that I bought fo r
$1.69. I tried four different SCRs out o f this
assortment of ten and all of th em worked
with no difficul ty so the SCR is not very
crit ical. You could also replace the push
button with a mercury switch if you wanted
to be real nasty and the oscillato r would
sta rt as soon as somebody picked it up. An
excellent portable burgler alarm. After you
build it just leave it on your desk and it
wo n't be long before some poor soul gets
just a littl e too curious. I leave min e in th e
Ham shack on the bench and every time I get
a visitor he picks it up, looks it over and
pushes th e button. Never fa ils.

H ere is a simple circuit, Fig. 1, th at
makes an excellent one evening pra

ject and can resu lt in lo ts offun. lt relies on
the fact th at man is of a very curious natu re
and doesn 't really believe every thing th at he
reads. The circuit is mounted in a small
mini box. The push-bu tton is labelled Do Not
Touch in plain writing and very visib le. Now,
an ytime you label so meth ing Do Not Touch
somebody is bound to touch it. . .it never
fa il s! It's human na ture. The person whose
curiosity has gotten th e best of him, how
ever, will get very red faced and embarrassed
when he fi nds there is no way to turn off the
noisy thing th at he has just sta rted. Ho w
does it work? Very simple, th e power to the
two tran sistor osc illator is controlled by an
SCR. When you push the button you gate
the SCR causin g it to conduct and th e aud io
oscilla tor to run. Once an SCR has been
gated and is conducting there is no way to
shut it off unless you disconnec t the power
or reverse the polarity o n th e diode. It is at
this point that th e poor fellow who pushed
the button says Now, what have I done. In
this circuit we disconnect the power and
stop the noisy oscillator by means of a
magneticall y controlled normally closed reed
switch. I made the reed switch normally
closed by glueing a small magnet to it with
some epoxy glue. The small magnet glued to
the side o f the reed switch causes the switch
contacts to be closed all th e time. However,
if you place a slightly larger magnet near th e
already closed ree d switch it will oppose th e
magnet th at is glu ed to th e switch and the
points will open as long as th e magnet is held
in close proximity to th e switch . Mount th e
reed switch against the inside edge of th e
plastic or aluminum minibox (don 't use a
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IF YOU HAVE

ALREADY GONE 450 • • • •

•GO ICOM NOW . . .
Before you go bananas!

If you have been trying to resurrect something from the pre-transistor past that more closely
resembles the mechan ism used to keep large ships in place, or if the sound of bumble bees
is keeping you awake at night-- RE)OICE!" The ICOM 30A is here and working'

Consider these reasons for owning an IC-30A:
(1) Despite the fact that the radio is completely solid state , it has output of ten walls

(2) Receiver sensitivity is better than 0.6UV for 20 db of quiet ing
and that means easy on the ears listeni ng .

(3) The IC-30A comes with five channels of the 22 channel capacity installed

(4) Shie lding is excellent because the unit is modularly constructed .
(5) Your car ti res wi ll last long because the IC-30A weighs less than ten pounds .
(6) Like it s predecessors, the unit is equipped with a 9 pin plug in the side of the radio to

provide you easy access to the discriminator and room for adding the necessary wiring
for external accessores-with all this and more, for only $399.00.

SEE ONE !I BUY ONE I! AT YOUR ICOM DEALER TODAY

TEeo
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a subsidiary of Tucker Electronics CO

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND, TX. 75040
214-348·1560
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MEET THE STATE OF THE ART
ON 2 METERS••.

THE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

Whether your interest is sim
plex, repeater, DX or OSCAR the
new ITC MULTI-2000 lets you get
into all the action on all of the

band. Fully sol id-state and em
ploying modular construction,
the MULTI-2000 enjoys features
found in no other 2m transceiver.

FEATURES
• PLL synthesizer covers 144-148 MHz in 10 kHz steps
• Separate VXO and RIT for full between-channel tuning
• Simplex or -+ 600 kHz offset for repeater operation
• Three selectable priority channels
• Multi-mode operation (CW/SSB/ NBFM/WBFM)
• Built-in AC and DC power supplies, noise-blanker

squelch and rf gain control
• Selectable 1W or 10W output
• Separate S- /power and frequency deviation meters
• Built-in test (call) tone and touch-tone provision
• Excellent sensitivity (.3 .lJV for 12 dB SINAD)
• Superior immunity to crossmodulation and

intermodulation
• Introductory price: $695.

•,

TEe0 a subsidiary of Tucker Electronics CO.

P,O, BOX 1050 1717 S. Jupiter Rd. GARLAND, TX. 75040
214-348-1560
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TEN-TEe,INC. FROM TECD

,

00

0 00o
•

~- -" (" "-"-7 _,

- -
60

• - -.-•0000 '"• _--
The TRITON is a One-of-a-Kind HF transceiver . totally solid state including
the final amplifier. The new generation that does more things better than
ever before.
One, you can change bands instantly. Just turn the bank switch - and go!
Two, there is less internal heat to prematurely age components and no high
voltage to break down insulation or cause accidental shock.
Three, it has ample reserve power to run at fu ll rating even for AI TY or
SSTV without limit . Great for contests or emergency service.
Four, it is light and compact with a detachable AC power supply to work di
rectly from 12 VDC - For mobile operation without tedious installation. .
Five, the TRITON is a delight to operate . sse is clean , crisp and articulate.
Amplified ALe puts all avai lab le speech power into the antenna witho ut
splatter. CW is wave-shaped to cut through QRM and pile ups. Instant
break-in (not " semi" which really isn 't break-in) lets you monitor the fre
quency while transmitting.
And six, a lot more goodies such as excellent dial illumination, plug-in cir
cuit boards, offset tuning, built-in SWR bridge, speaker, crystal calibrator,
boards. offset tuning, built-in SWR bridge, speaker, crystal cal ibrator. snap
up anti-parrallelax front feet. light indicators for offset and ALC, direct fre
quency readout, WWV, entire 10 meter band coverage - and a lot more.
The TRITON brings together all that is new and exciting in Solid State for
your greater enjoyment of Amateur Radio.

TRITON I - 100 Watt Input '579'"
MODEL 251 - Power Supply '79'"

TRITON II - 200 Watt Input '669'"
MODEL 252 - Power Supply ' 119'"

•

Model 405 Linear
-

~·V

~., . .

- -
Argonaut

Power Supply for 505 only , Model 210 s249 S

Power Supply for 505 and 405 . Model 251 ,,' 69'"

The sustained demand and the enthusiastic comments from happy Argonaut owners are music to
our ears. We designed this portable pair to be fun, and your response tells us that ir s just what
you 've been looking for. The Argonaut and irs companion. the 405 Linear, are here to stay 
thanks to you.

Argonaut , Model 505 s319OO

Linear, 100 Watt, Model 405 s149OO

TEeD a subsidiary of Tucker Electronics CO.

P.O , BO X 1050 1717 S, Jupiter Rd, GARLAND. T X, 75040

214-348-1560
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Craig Anderton
P.O. Box 381
Clayton CA 945 17

A Hefty 12 Volt Supply

I f you've ever needed a good, regula ted 12
volt power supply, for powering your

mobile rig whi le at home or just to si t on
your test bench, this is the one. It provides
an adjustable output over an 11 to 14 volt
range, keeping regulat io n to better than 100
millivolts. The outpu t is set to current limit
at 6.5 Amperes (although you can change
that to 13 Amperes). Additionall y, the
power supply is protected against transie nts
and reverse voltages at the output termina ls.

Fi g. 1 shows a conve ntional regulated
high power supply. Using a 723 voltage
regu lator gives the necessary precision and
regulation ; a hefty exte rna l pass transistor,
complementing the 72 3's internal pass tran-

MAY 1975

sis tor, provi des the power. Although this
type of circu it works reasonably well ,
making a few circuit changes can achie ve fa r
better performance.

Modifi cation number one is to use a
Darlington power device as the pass ele ment.
The MJ3000 specified has a gai n of 1000 at
5 Amperes. This high gain requ ires less base
current, keeping a li ght load on the regu
lato r. The actual amount req uired to drive
the MJ3000 is about 1.5 rnA per Ampere of
output current. Taking the 723 quiesce nt
current into account, the 723 is left with a
worst-case current load of under 12 rnA,
pro moting a stable and cool -ru nning regu
lator sect ion.

85



.,. CURRENT
POWER SENSE

RESISTOR
•

• OUTPut

l c :J,,. '007
LARGE '< <,

vlI EF 123 <, VOLT.lG£
OI'o'IOEFI,., ,-, SETS
OUTPUT,- t OMP VOlU GE

Fig. 1. Conventional regulated high current s upply .

To understand modification number two,
it's necessary to look at the schematic (Fig.
2) and foo l around with some numbers .

With a conventional capacit ive input fi lter
(whic h this is), ri pple voltage increases
li nearly with output current. Despite the
large amount of capacitance (5 paralleled
4000 u F caps for a total of 20,000 u F), ina
situation where you're drawin g 6.5 Amperes
th ere is a ripple voltage of about 3 volts peak
to peak across the fi lter bank. Like all lC
regulators, the 723 must have a somewhat
higher voltage at its inpu t than at its output
in order to maintain regul ati on (typically 5
volts). If we were to take the input to the
723 from the filter capacitor output, as in
the ty pical configuration of Fig. 1, there
may not be enough dri ve to main tain regula
tion. Hence, in Fig. 2, we take a couple of
diodes and another filter capacitor and
derive the input vol tage directly from the
transforme r secondary. Due to the light load

current on the 723 discussed earlier, we can
get away with a 250 u F capacitor; at 6.5
Amperes of output current, th is means a
ripp le of 300 millivolts peak to peak at the
regulator input, which is certainly enough to
kee p the 723 happy and regulating.

A few other points are worth mentioning.
Bypassing Vref to ground with a small
tantalu m capacitor substantially reduces any
noise and ri pple appeari ng at its ou tput.
Another point to consider is tempe ra tu re
stabil ity (i .e. constant output voltage regard
less of temperature). Resistors Rl, R2 and
R3 set the output voltage; since we're usi ng
carbon compositio n resistors, you might
think the stability wou ld not be too good.
However, what matters in this case is the
resistance ratio rather than absolute values.
Since for 12 volt operation the t rimpot is in
its approx imate mi d-range position, any tem
perature variations tend to change all resis
tances equally, preserving the proper ratio
and giving a constant output voltage . One
extra po int to consider: by tagging a resistor
on the output to give a small min imum load,
the regulator is always in its active state,
maintaining better stability and accuracy .
The tantalu m capacitor con nected across the
ou tput improves transient response.

Finally, at the extre me output of the
power supply is a diode. Note that it's
connected up to shunt any negative spikes or

<->
MON (GJ

n or

0'
R'

~
x

02

./
• •

----- ce
CI ·· ··C~

0
COMMON BUSS

" +-_ _ _ ___ ~2 c, Cs CON
~-- ------ f-- - - - - - - t-- - - -
I

~

1 0 '
,

" I 0' V· V"", <8
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Fig. 2. 12 V power supply schematic. MJ3000: bottom view; C - case.
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Fig. 3. PC board and parts layout (83.3%).

mp VIEW se lves. Usc heavy gauge wire to minimize any
resistance . Also note that bussi ng together
the negat ive li ne ra ther than grou nding it
gives a fl oating output; this is particularl y
useful in serv ice bench and lab supply
applications.

The .1 Ohm resistor give n in the sche
matic, as mentioned before , limits curre nt to
6.5 Amperes, pl us or minus 5%. However,
the transformer, diodes and Mj 3000 can
provide up to 8 Amperes continuously with
good ventilation, or 10 Amperes inter
mittently . To change the current limiting
point req uires changing the va lue of the
current se nse resis to r. Parall el ing two .1
Ohm resistors gives a current limit point of
13 Amperes, suffic ie nt to protect agai nst
momentary shorts.

(Postscri pt: Using these same principles
can give power supplies capable of delivering
up to 100 Amperes of regulated current. All
th at is required is making a more powerful
transformer-d iode-heat sink com bi natio n, in
creasing the fi lter capacitance, and parallel
ing an appropriate number of Darl ington
devices, adding a small value resis to r on the
emitter of each Darl ington.)

2.5
tri

ACAC

+

o
'"N

Parts List

Misc.

IC1
T1

0 3, 04
0 5
0 1

" . ANDERTON

R l
R2
R3
R4
R5
C1·C5
C6
C7. C8
C9
01.02

1.a k %Watt 10%
2.Sk t rtmpot
2.7k '4 Watt 10%
1.5k '4 Watt 10%
.1 Ohms, 5 Watts or grea ter (see tex t)
4000 uF @ 20 volts
250 u F @ 25 vol ts
1.2 uF @ 35 volts
220 pF @ 2 5 volts
Recti fier diode @ 6 Amperes (Motorola
M R 1120 or equivalent)
1N4607 or equivalent
1N4002 or equivalent
MJ3000 (Motorola) Darlington power
transistor or equivalent
L M723 integrated circuit
24-28 volt center tapped transformer @ 4
Amperes
Li ne cord, chassis, mica insulators plus
silicone grease, heavy gauge wire, fuse
and fuse post, binding posts, etc.

A kit of parts including the regulator circuit
board but less items listed under "misc." is
available from Godbout Electronics, Oakland Inter
national Airport , Cali fornia 94614 for $18.95 plus
postage. The MJ3000 is available also for $1 .95;
for orders under $10 , add sot handling.

trans ie nts to ground before they can get into
the power supply and cause any trou ble .

One protecti on device that is not neces
sary but highly desirable is a fuse; in case
anything shou ld go wrong with the suppl y, it
protects the device being powered. Because a
fu se has a small amount of resistance, it
should be inserted at point "X" on the
schematic rather than at the supply's output.
Even a resistance measured in mill iohms can
cause a measurable voltage drop at heavy
output currents.

As far as asse mbly is concerned, the 723
and its associated components mount on a
se parate printed circuit board" (Fig. 3). Six
connections are made to this board, as
shown in the schematic: 1 to the negat ive
buss; 2 to the transformer secondary; 1 to
the base of the M) 3000; and 2 across the
current sensing resistor. The M) 3000 and the
current sensing resistor should be mounted
on a good heat sink. (Remember, this is a
powerful device.) The transformer, fi lter
capacitor bank, and rectifiers stand by them-
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MEET THE STATE OF THE ART
ON 2 METERS•.•

THE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

Whether your interest is sim
plex, repeater, OX or OSCAR the
new ITC MULTI-2000 lets you get
into all the action on all of the

band. Fully solid-state and em
ploying modular construction ,
the MULTI-2000 enjoys features
found in no other 2m transceiver.

FEATURES
• PLL synthesizer covers 144-148 MHz in 10 kHz steps
• Separate VXO and RIT for full between-channel tuning
• Simplex or +- 600 kHz offset for repeater operation
• Three selectable priority channels
• Multi-mode operation (CW/SSB/NBFM /WBFM)
• Built-in AC and DC power supplies, noise-blanker

squelch and rf gain control
• Selectable 1W or 10W output
• Separate S- /power and frequency deviation meters
• Built-in test (call) tone and touch-tone provision
• Excellent sensitivity (.3.uV for 12 dB SI NAD)
• Superior immunity to crossmodulation and

intermodulation
• Introductory price: $695.

THE ITC MULTI-2000 TRANSCEIVER...
PERFORMANCE THAT CHALLENGES YOUR IMAGINATION

INTERNATIONAL TELECOMMUNICATIONS CORP.
P.O. BOX 4235 , TORRANCE , CALIF. 90510 • (213) 375-9879

•



MULTI-2000

SPECIFICATIONS

•

RECEIVER SECTION:
• Sensitivity:

FM: 0.3uV for 12 dB SI NAD
1.0uV for 20 dB Quieting

SSB: 0.25uV for 10 dB S - N/N
Noise Figure less than 3 dB

., ntermodu lation:
Third-order intermodulation products
reduced more than 70 dB below one of two
RF test signals within the RF passband.

• Crossmodulation:
Better tha n 80 dB

• Selectivity:
FM: 15 kHz at -6 dB, Shape Factor 2.5: 1 (6/60 dB)

Ultimate rejection greater than 90 dB
SSB: 2.4 kHz at -6 dB, Shape Factor 2: 1 (6/60 dB)

Ultimate rejection greater than 95 dB
• Spurious Signals:

Reduced more than 70 dB.
• I F Rejection:

Greater than 60 dB.
TRANSMITTER SECTION:

• Power Output:
FM: Low power 1.5 Watts (Adjustable OW - lOW)

High power 10 Watts (Typically 15 W)
SSB: 15 Watts PEP Output

• Carrier Suppression:
Greater than 50 dB

• Unwanted Sideband Suppression:
Greater than 50 d2 at 1 kHz.

GENERAL:

Continuous tuning in 10 kHz bands ... Stability better than 50 Hz
after 5 minute warmup ... Separate VXO and RIT for independent
transmitter and receiver tuning ... Built-in AC/DC Power Supply,
Noise Blanker, IDC ... Built-in Test Tone, provision for PL or
Touch-Tone.

INTERNATIONAL TELECOMMUNICATIONS CORP.
P.O. BOX 4235, TORRANCE, CALIF. 90510· (213) 375-9879
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Bill Hoisinqton K1CLL
cto 73 Magazjne
Peterborough NH 03458

it
•

m onverter

•The Rf Stages

I am a confirmed believer in more than
one rf stage for VHF. It does a great deal for
you. The in-band signals are there, they're
loud, and they swamp out all spurious
sign als, birdies, and other annoying factors.
One of these rf stages is a home brew job
because of my not remembering to order
two rf units from International. However , I
checked the gain of both the International
and the home brew one and they're both
good, so the International wins because it
costs only $3.50 and takes just an hour to
build.

The circuit is shown in Fig. 3. One of the
external "gadgets" was added to this stage.
This is shown in Fig. 4 and is nothing more
than a mica compressio n trimmer soldered

fo llowing three fashions. I . Do not include
them. The converter still works fine. 2 . Use
them, and then if you decide to take them
out again, do so. It 's easy because they are
extern al to the printed circuit boards. 3. Use
them, and the converter really brings them
in.

Each of the kit s goes together in less than
an hour. After allowing a little more time for
cabling, battery connec tions, and possibly a
"Long John" Yagi, you have no excuse for
not hearing everything on the band.

...

/ i'

\V 28 MH{
TUNED LC.
CRCUIT, ./ 14 4

/ r-MH'

'" '". F Mot" .F M~l MIXER

SAX- I / SAX- I / MXX- I

/ f' 38

OSCILLATOR OSCILLATOR
ON 38 ,666 OX

This article describes a remarkable two
meter converter made wi th fo ur of those
little 1M" x 1M" printed circuit boards fro m
International Crys tal. The total cos t is only
$ 17.50 and includes the control crys tal, two
rf stages, mix er, oscillator, and all the
transis tors.

Fjg. 1. Block diagram, two meter converter using
International Crystal Jdt s.

TO RECEIVER

I have assembled to date over a dozen of
the International Crystal printed circuit

kits and every one of them has performed
exactly as claimed by the manufactu rer. I
have also taken advantage of certain tech
niques (mainly collector tuning) and have
externally added two features which im
prove performance considerably . These ad
ded feature s you can treat in any of the
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<IT KIT KIT
SAX-I SAX-/ MXX-l

144 101 Hz 144 MHz

+6V +6V +6V
TUNE TO
28 MHz

(SEE TEXT )

L
of!7 L

O;:}; L10
IK TO

C " K 3.3K REO'cor-
A .00<

.00<

JON"
;r,DI

"K 3.3K "K

470 .0 1 470 .0 1 DI

+6V
KI T , OX

OSCILLATOR
38 .666 MHz

NOTES'
t. ALL PARTS AN) INSTRUCTIONS

ARE IN THE leM KITS .
2. C/O AND LIO ADOED. (NOT

IN KITS) SEE TEXT.
~ -L , C,ANO R- AS PER le M

· COIL KIT-

"K
38.666 MHz

RYSTA L

3.3K R

;}; '"
.01

Fig. 2. Over-all circui t, two m eter converter using International Crystal k its .

MIXER
STAGE

MXX- l

39 IK

.o

+ 6V

.001

;};6.8 K

2 .2 1<

I K

TAP r = I TURN FROM GND END
TAP 2 = 3 TURNS FROM GND END

L I =6 TURNS . NO. 12 WIRE , 2- LONG, " 4 0.0.
C I = 10 pF MAX., JOHNSON TYPE - hi "

~~-I "L1NKM

STAGE i "GNOM

MHI"

4 -18 pF TO 14 4 MHI

Fig. 4. Tuned collector for SA X-l r f stage. Note:
The tuned circuit in the ou tpu t of SAX·l is about
4" long including the phone- plugs.

" LO

L INI< "
L ;hoI
~ *c 10 K "

2N5130
.0 0 1

>- "
3.3 I< t ",47C

"
, I"

across the output terminals of the SAX-I
board and a special length of cable going to
the one tu rn link in the mi xer input. This
tunes the collec tor circuit, as you can easily
see in Fig. 4 . wit h the coaxial cable for ming
the inductance. It works very well, giving
much more rf gain into the mixer. and
forming an additional in-band filter . In fact,
if the mixer coil L2 is no t properly tuned to
resonance and loading the co llector circuit,
which is now being tuned, it is possible fo r it
to osc il late due to the base already being
tuned, as in Fig. 3.

With the mixer properly tuned this will
not happen, and the rf stage gain will show a
large increase.

Remember the caution mentio ned earlier,

Fig. 3. SAX-l International Crystal kit, 144 MHz r f
s tage.

Fig. 5. Secon d rf stage, 144 MHz (shown nearest
the an tenna in Fig. 1).
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DC AND
AF OUT

A
-, /

RF ~TAGE

HEP - 55

t
SAX- '

RX

,V
MXX I / ox

-, OSCILLATOR

r+:~
2'. ~MH'

Ii
i ~

rrr

2 8 MHI
TO REC.

Fig. 9. Assembly layout, conver ter, International
Crystal kits, two meters.

RF IN
50 .o,

CI
10 pF
MAX,

Fig. 8. Tun ed diode test receiver, 100-200 MHz. Ll
- 4 [urns 9/1 6 " long, 9116" ou tside diameter, No.
16 air wound. L2 - 1 turn, movable, loose , over
cold end of Ll .

amateur, bu t with the 5 pF used fo r the " C"
it adjusts fi ne ove r the two meter band.

Now comes the second outboard unit
added. This one is recommended by the
International Crys tal people , as shown in

144 MHl
Rf CABLE

FROM INPUT

.001

'--ll-~o ~~T

rh--~OGNO

R
3.3 1<

100

"
)

0", ct)

0 ' TAP I
TAP 2hi XX -I

'0

/ RE CE IVER

r r .001
TUNE TO
2 8 M HI

Fig. 7. Local oscillator, 38.666 MHz.

The Mixer Stage, MXX-l

This kit went together, like all the other
International jobs, with no trouble and in
about an hour. Here again I decided to use a
5 pF capacitor across Ll instead of the
choice of 6.8 pF tuning to 145 MH z or the
4.7 tuning from 145 up . These values were
evidently not selected by a two meter

'"

Fig. 6. Adjust taps 1 and 2 for best gain and/or
bandwidth desired. Ll - 6 turns No. 14 wire, 1
inch long, 718" diameter. Cl - ARea 426, 35 to
275 pF.

that you can remove this extra capacitor any
time if you don't like its actio n.

The Second Rf Stage

This is sho wn in Fig. 5 and is a very
simple affair to build , but even so it takes a
lot longer than the International kit because
it is not on an already printed board with all
the parts in a plastic bag ready for you. So
that is why I advise gelling two of the rf
stages right off. You will notice in this home
brew jo b that the collec to r is tuned and the
base is not. If you wish to use a tuned circuit
into the base , the circuit of the SAX-I board
is good. Adjust the base tap so that no
oscillation occurs. With the untuned base as
shown in Fig. 5 you will not get any
oscillation.

And if you order. the kits after reading
this article you will probably get two of the
International rf stages, so that's it for the rf
section.

r------~~---O+
6V

OX
OSCILLATOR

, IT
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ESC J44JR

HEY! This is like two transceivers in one! Fully synthesized
covering 143.5 to 148.5 MHz in 5 kHz increments. Operate
Simplex or Repeat on either Channel A or B at the flip of a
switch! Split mode allows total independent receive and transmit
freq uencies. PLUS, standard or reverse 600 kHz offsets up or
down automatically and a priority channel that switches you over
as soon as a signal is detected. $599.00

• Sensitivity - .3Su V for 12 dB sinad, . 30 uV for 20 dB quieting
. 20 Watts output
• In termodulation. spurious and image 60 dB minimum
• 10 pole x tal filter
• Frequency sta bility .00 I%
• Built in S-meter and speaker
• 12 volt operation

write for your closest
18\ stocking dealer

15-86 River Street
New Rochelle NY 10801
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"'000
JACK

BOARD

ISO pF

.;

~15O'F

NO. 48
8ULB

ON

20 TURNS NO.
26 ON RESISTOR.

AnY VALUE
OVER IK

0 - 100 mA

150 pF

l

LANTERN
BAT TERY

6 V

Fig. 12. 6 volt battery bench supply.

faithful old tu be job using Nuvistors, as
detailed later. No thing more to say a bout
the mi xer. It works!

The Local Oscillator

With our receiver on ten meters, the
converter crystal-controlled local osc illa tor
should be on 11 6 MHz. The MXX-I instruc
tion sheet says "for injection signals from
120 to 180 Mllz divide by three to deter
mine the OX oscillator frequency. " This
calls for a crysta l on 36.666 MH z, which we

•
had ordered, and as soon as the oscillator kit
was assembled and soldered, there was the
38. 666 energy at the output. Figure 7 shows
the circuit. Checking it ou t on 116 MHz for
third harmonic content, a good volt of
rectified dc wa s found at the output of the
tuned diode test receiver on 116 MHz. This
useful piece of test equipment is sho wn in
Fig. 8, for the benefit of new readers. This
unit can be built for almost any frequency
up to about I Gllz .

The local osc illa tor was now read y for
assembly with the other units.
Assembling The Converter

Figure 2 shows the ove rall circuit. Each
unit was mounted a little way off the
baseboard on a single bra ss 6{32 machine
bolt which was soldered vertically to the
baseboard, so the printed board would clear

5"-OER
CENTER

CONDUCTOR

w='/

( SOLDER

;:J....,..-~

~ I C"
«r r

BOARD

~

BRAIDCr . ,

CENTER CONDUCTOR
~ INSUL ATOR

Fig. 10. RG 174/U cable and plug.

Fig. 6, and they say "connected to the
receiver through a tuned circuit as indicated
below" (Fig. 6). Having tried this out on the
six meter converter and having found that
the mixer output into the receiver was
brought up very considerably, I installed it
as the kits were assembled onto converter
baseboard. It did the same for the two meter
converter as for the six meter one, so don 't
leave this one out, unless for some reason
you wish to tune over a much larger fre
quency range than one of the amateur
bands. To broaden the tuning range of the
circuit shown, place the taps sho wn in Fig. 6
up a little more toward s the hot end of the
28 Mll z tuned circuit.

On the mixer board the L can be peaked
up easily on two mete rs with the threaded
slug core while listening to stations, unless
you have a well-shielded and properly atte n
uated signal generator on 144 MHz. The
usual $3 0 to $4 0 job will not do on 144. For
a test signal on 144, I use a 10 uW
modulated crys tal-controlled source installed
about o ne-half mile away and use it to c heck
between the Internation al converter and my......,

JACl(

Fig. 11 . Phono jack and International kit board
connectors (side and top views). Fig. 13. Rf filter for battery leads, if needed.
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TO RF
ose.

UP TO
2 VOLTS

4 0 Hz
TO 10 KHz

MATCHING
TRANSFORMER

IF NEEDED

200
fl.

. 1

T I
LAFAYETTE

ARI 16

+ 6 TO 12
V

0 4 "--<>-- -c
5K <

ADJUST % OF
MOOULATION

O.
220

HEP 56

01
5K

02
IK

+6Tor2V

IC M OX OK TRIPLER TUNE TO
OSCILL ATOR MOTOROlA 144 MHz

4 8 MHz HEP 55 '44
LI MH,

I It>
OUT

)
CI

.OOl

IK4 8 MHz
OUTPUT 200

Fig, 15. rf test sjgnal 144 MHz.

afte r that is a good smooth dial, easily
turnable and handy for logging and /or cali
bratio n. The receiver I use is a full coverage
one from .5 to 54 MHz, and as such h as an
i-f of 455 kHz, It is a good one, but on two
meters fo llowing a single co nversion the use
of a 455 k Hz i-f results in a ba d image
problem. One of the loudest stations heard
on the ba nd comes in equally well o n 28 and
29 MHz on the receiver dial. Actually these
points are 9 10 kHz apart. So you couldn't
te ll at first glance whet her he was close to
144 o r 145 MHz. A double co nversion
receiver with the first i-f on 1.65 MHz
improves this situation greatly , especially if
it has a three gang variable tuning capacitor
wit h a tuned rf stage.
A Super 24 Fool "Long John"

Having manufactured amateur beams for
over six years- I can recommend this one.
because I tuned it up on my own antenna

+

Fig. 16. Handy tone m odulator for test signal. The
value of Cl controls the af frequency.

AF
IN

U =8 TURNS, NO. 16 WIRE , I - LONG , 5/16- 0 .0.
C2 =ARCO 833. 4- 18 pF

Vise"---REGULAR - DR ILL

Fig. 14. Holder for soldering boards.

the baseboard and not have any of the
wiring or solder points touch and short.
Small coaxial cable type RG 174/ U, which is
3/32 of an inch O.D. was used to connect
together the various units, alo ng with phono
jacks an d plugs. The layout on the bread
board type baseboard is shown in Fig. 9.
Signals fr om the bench genera tor were heard
as soon as every thing was connected, the
various coils were peaked Up. the outboard
rf stage built and installed, and its taps
varied to match the collector of the Motor
ola HE P55 transistor and the output cable to
the SAX-I Internatio nal second stage.

Tricks and Tools of The Trade

As mention ed above, the use of the small
rf cable type RG l 74 /U helps with the IW'
boards fo r inter-connecting the units and
carrying rf to the various test planks o n the
bench. A number of "phone" jacks a nd
plugs are used for this work also . Some
"purists" don't like to use these low-cost
connectors, but I built the whole solid state
432eT, crystal-controlled transmitter and
triple conversion receiver using the m as
interconnect ors and they worke d fine . You
can suit yourself on this questio n. They 're
not very good fo r outdoors of course, but
they do have porcelain inserts for insulation
and will carry 432 MHz, on a tes t basis,
indoors. The plugs cost 3Yz¢ each at
Lafayette, and the jacks 5¢. ' Nuff said . Fig.
10 shows a method of connecting them to
the small cable .
Receiver Requirements

You nee d a receiver to follo w your
converter, and there are certain things this
receiver should have or you will suffer on
two meters and up. The most important
turns out to be, no t selectivity, gain, ave, or
noise limit ing, but image reject ion . And right
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Fig. 17. Two met er "Long John " yagi.

BOOM IS 11/2- 0. 0.
ALL ELEMENTS ARE
Tl-l1CK -WALL TUBING

BOOM LENGTH IS 24 FT.

•

. ~ ~<«: i'",, , r-r-u BOLTS, FOR BOOMBOOM ,
I

,
;

,
,-ELEMENTI THICKWAl li , , , ,

TUBING
€I €I 3/16 - 0 .0.

1116 - 1.0.

UN~
@ @ I"-- U BOLTS

FOR
, ELEMENTS

,

BAKELITE .
I ,

, ' I,
['1.' ,, 1 ')
Y V\I cV

.. .K I e l l

Fig. 18.

with thin wall tubing, but inst ead are of
thick wall stock, Try them and sec how they
act.

Figure 18 shows some details of the
eleme nt mounting on the boom, and Fig. 19
details the gamma match.

This is one you can hear W2's with every
night up here in New Ham pshire .

Conclusion

I hope this ar ticle on an excellent two
meter ba tte ry converter from inexpensive
kits will help you get acquainted with the
band and spark you into going mobile - and
hill-topping as well.

Fig. 19. Gamma match detail.

'- 24 ,F I
1.---5 1/4-----J

made up of two twe lve foo t sec tions o f I ~"

tubing wit h a come-apart join t in the center
fo r carrying up mountain tops. It is tuned up
for ma ximum forward gain right now, so do
not change any dimensions.

The elements are particularly useful for
experimental and hillt op use as they can be
bent accidentally several times without
breaking. This is because they are not made

LENGTH IN IN.

ELEMENT SPACING IN IN.•
CENTER TO CENTER

~lj I,~ "I"'~" ", i J ~

35 35 35 35 e 35 " as

HAMS
1/2 KW
ELECTRIC
GENERATOR

BASIC KIT AS LOW AS:

$147 0 0

NEW KIT INCLUDES:

BLADES
SPECIAL ALTERNATOR
CONTROL UNIT
FABRICATION INSTRUCTIONS

STANDARD RESEARCH INCORPORATED

P . O . BOX 1291

EAST LANSING. MICH. 48823

40\ 30,36 V2 ELEMENT

LRADIATOR

range and have compared it with a number
o f o ther beams. I believe that th is beam has
the most gain possible for a 24 foot boom. I
could include the des ign of my favorite 36
footer, but that kind is generally used only
by two meter fanatics.

Figure 17 shows the 24 foot job with
element lengths and spacings . The boom is
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Herman Cone 111 WB4DBB
Route 5 Box 341
Chapel Hill NC 27514

Updating

the Pocket Mate

HOLE TO CLEA R
NO 4 -40 SC RE W

Fig. 1. Antenna mounting details.

the slug all the way in t he coil form of T-1 O.
Adding a small capac itor (ceramic or mica)
to the designated place will cure this, and
T-10 will peak with th e slug approximately
o ne third to one half of the way in th e form.
Some units have o ne of several different
values ranging from 3.3 to 6.8 pF here, while
o thers th at used to o perate over 160 MHz or
so had none. If yours has a 6.8 pF capaci tor
al ready, th at sho uld be suffic ient capacity.
You can te ll if t his stage will t une low
enough by seeing if there are two peaks as
the slug is turned all of the way t hrough the
coil. There should be two.

Another Antenna

If your uni t has a bent up or o therwise
unsatisfactory whip antenna, it is fairly easy
to repl ace with a new (and better) one for
less than a dollar. Many electronic and TV
sho ps sell a wide variety of replacement
telescopic whips for TV sets and FM radios.
The assortment usuall y includes a 5 sect ion
o ne tha t is about 12.7cm (5") collapsed and
45_72cm (18") ex tended . This makes an
ideal antenna fo r 2m and it is easil y adapted
for the pocket mate, see Fig. 1. The mount
ing hard ware is discarded and the tapped
stu d o n the bottom of the antenna is sawed

[]

COT TER PI N ON POCKE T
MATE GOES HERE

~

WHIP AN TENN A
NO 4- 4 0 SC RE W CU T TO PROPER LENGTH

~ Qt----- - ----fr):----:;;, '"
- \Uj-- - - ----- -\-, I

, --'-
SPACE R FOR L J
NE W ANT ENNA 3 /6 TO 5/6 ,"

S ince I wrote the article on co nvert ing
th e G.E. Pocket Mate to 2m FM

(October 1973, 73) I have come across
several changes and additio ns that will
improve the performance of this tin y trans
ce iver. A couple of th em (modify ing the
driver and increasing deviation o n lo w-aud io

. units) are a lmost mandatory . These changes
are simple provided you have tools desi gned
to work on t iny circu itry .

Increasing Drive

On some units it is impossible to get a
Watt out, even with t he drive potts) at
maximum. The reason usua lly is that the
driver will not tune lo w eno ugh, even with
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Flg. 2. Partial schematic of the Pocket Ma te's audio
system

TO INCREASE THE
DEVIATION ON UNITS
WITHOUT A DEV IATION
CONTROL, CHANGE THIS
660K - IMEG RESISTOR
TO ONE OF LOWER VALUE

TRY 4 70K TO 560 K

rc
TR ANSMITTER
A UDIO
MODUL E

STRAP TO PA STAGE

RETUNE T· IO , AS
WELL AS TI'1E
FINAL

ADO A 10pF
CA PACITOR HERE
TO IMPROVE DRIVE
ON 146 MHI IF
THER E IS AL 
READY A SM ALLER
CA PACITOR THERE .
REMOVE IT

Fig. 3. Transmitter main board.

External Antenna and Power Supply

It is possible to make good use of this
radio other than using it just as a walk ie
ta lkie. By maki ng the appropriate co nnec
tions, you can connect it to an external
power supply and/or antenna (see Fig. 4).
The th re e connec tio ns for doing this are
made to the ante nna block. Resistor wires
(1-2 Watt) will fit the small pins, and
miniatu re banana pl ugs o r bent, springy wire
will be useful for connection to the antenna
eyelet - or you can connect an external
antenna to th e anten na's cotter pin with an
all igator clip.

You can go o ne step furt her and connect
a low impedance mi crop hone between pins 1
or 2 (experiment to fi nd whic h give th e best
audio) and ground, and connect the PIT line
from the mike to pin 4. An external 2m
ampli fier can be inserted in the antenna lead
between the pocket mate and the antenna;
you will then have a complete, higher power,
push-to-talk transceiver.

If you have gone this far, and you operate
in a no isy mobile, you may want to go t he
last mile and plug an exte rnal 45-100n
speaker in to the earphone jack . It is located
o n the audio-squelc h board cover, and you
will need a subminiature earp hone plug. It is
amazing how much louder a 7.62c m 
1O.1 6cm (3"-4") speaker sounds.

0. '

TO TRANSMITT ER 'S
OSCILL ATOR(S) TO
BE MOOULATE D
(HAS 660K -IME G
RE SISTOR IN SERIES
ON UNITS "" ITH NO
DEVIATION CONT ROl .)

DEVIATION CONTRCt..
(SOME UNITS)

I

TRA NS MIT TE R
AUDIO

MODUL E' N

®

INSTA l l THE .002 OR
oo~~F CAPACITOR
SOMEWHERE BE TWE EN
POINTS ® a ® MER E
LY CUT THE LINE eo PUT
THE CAPACITOR IN
SE R IES

off. A 4-40 hole is th en ta pped in th e same
spot. When you do this be sure to keep from
twisting th e base loose from the first section.
Sweat so lder ing th e base to th e first section
will help prevent this. A spacer is th en made
fro m any kind of metal. A 4-40 round head
screw then goes through the spacer, throu gh
the antenna cotter pin and is screwed into
the base of the antenna. This method of
mounting provides much more st re ngth t han
can be o btained by mounting it with the
hardware sup plied with t he antenna.

Improving Transmit Audio

If your un it still has bassy aud io, even
with tape behind the spea ker, try putting a
.002 Il F capacitor in series with the wire
going to the input of the transmitter audio
module (see Fig. 2) . It can be placed in series
wi th the 15k resistor at the speaker, or it can
be put in the line going directly to the audio
board . T here is not much roo m, bu t it can
be done if you have a small capacito r. If you
end up not having enough audio, you may
have to go to a .005Il F, alt hough it will not
li mi t the lo w freq uency response as much.

Adjusting Deviation

This is just a clarification on a comme nt
in the earlier article. Fig. 3 will assist you in
loca ting the resis tor that can be changed to
de termine the deviatio n level. Units wi th
deviation pots usu all y have comp ression
circuitry in the audio module while th ese
usually do not. If you have o ne that has too
much co mpression, the .002 IlF capacitor
mentioned earlier will tend to redu ce it as well
as limit the low frequency response.

ANTENNA BLOCK
SPEAKER r----- - - -.,

IPIN PIN:
I 2 • I I
I I
: ,0 4 7 :

I I
I I
I ,

15K ® I I
-"'::;';;'----',,",,'!".J '

~,\ "--------
MOUNTE D EITHER
BEHIND SPEAKER
OR IN AN TENNA
B LOCK

TO EARPHONE
JACK ON
RECE IVER
AUOID- SQUELCH
BOARD
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ALE !!!

A LL

FOR JUST

AY

All orders will be shipped Pa rcel Post w ithin 48 hou rs afte r
rece ip t of order (exclud ing weekends) . Enclose adrli tional $4 .00
fo r prepaid shipping & handling. Nevada res idents ad d sa les t ax ,

Sale ends May 3 1 , 19 75

Address _

City and Stat e l ip _

Signature _

Xtals _

. 6 Channel Operation. Indiv id ual Tr immers
O n All TX and RX Xta ls. A ll Xtals Plug In .

• S Meter Battery Ind icat o r .
• 10.7 IF and 45 5 K C I F. 12 K Hz Ceram ic F i lter.
• .3 Microvolt Sensitivi ty For 20d B QT .
• 2 .5 Watts. Nominal Output 12 VOC.
• Microswitch Mike Button.
• Size 8-718 x 1-718 x 2·7 /8 Inches.
• Weigh t 1 lb . 4 ou nces. Less Battery .
• Cu rrent Drai n RX 14MA T X 380 MA.

ACCESSORI ES,
SM I Speaker M ike $24 .00
BCI Battery Charger $29.95
141 0 A Ampli fier Mobi le Mou nt 599 .00

N ame _

Enclosed is S 0 Check 0 Money O rder

o Mastel Charge O Ba nk Amer icard
~EKp,ration Date M/C Interbank ~ _

Card ...rr

To : W,Iso n Electro n ics
P.O . Bo x 794
Hender son, Nevada 8 9015
(7021451-5791

o Shi p me 140 2 SM S pec ial May Package

Plus 0 SM l 0 141 0 A 0 BCl

Plus You r Choice Of 2 Pair of Common Frequencies
Extra Cry stals, $4.50 ea., Common Frequenc ies Only

$ 320 VALUE

FACTORY DIRECT

WILSON ·1402SM HAND HELD
2.5 WATT FM TRANSCEIVER
* Rubber Flex Antenna

* Complete Set NiCad Batteries
* Leather Case

*Three Sets of Crystals, 52-52,

PECIAL

90 DAY WA RRAN TY

10 DAY MONEY BACK GUA RANTEE
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TO son LOAD -

E .. TERNA L
SPE A o<; E R

, 4NTEN"lA OF! AMP
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q~RG-174

/ " / -,

"- 'NO
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Fig, 4. External connections diagram,

r
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I
I
I
I
I,
L

For ex ternal power you can use a 13·1 5V
battery or a suitable ac supp ly.

Conclusion
I hope that this has helped answer a few

questions as well as assisted pocket mate
o wners to get the most fro m their units.

. .. WB4DBB

., ', ... ,"


KEVER

. $37.95

.... QIU> '''' ~

it'.. ;I'-r'
" :> :>

., - .... -- -

P.O. Box 494 - Mississippi State - MS 39762

See you r dealer or order direct -
Send for NEW Catalog

CMOS electron ic keyer 
inel si detone & speaker 
6 -60 w p m - e asy to learn
- fantastic fun to use ~

kever and paddle built in 
ready to use - relay out
put or grid block keying 
self completing dots and
dashes - availa ble in many
options from '$ 17 ki t 
Send for deta il s & cata log.
44QRS . . . assemble d an d tested

MF) Enterprises

QAP is a ball! Joi n the fu n
w it h t his tiny 5 W 40m C W
rig ( what a c ompanio n f or
the keyer! ) - broadb and
(no tu n i n g) - just plug in
x ta l & 12V battery - solid
state - a ll MFJ units ere in
4 x 3 -1/4 x 2~3/16 boxes -

GRP XMTR operate anywhere with this
beaut.

40T assemble d & t este d $21.95
12V 1A PWR Supply (great fo r 40Tl $21.95
QRP VFO 7-7.2 MHz (40T companion) .. $21.95

HAVE FUN WITH MF)

..,

CFP Enterprises
866 RIDGE ROAD

LANSING, N. Y. 14882
Hours: Mon, Tues & Thurs 8:30-8:30

24·hour telephone 607·533-4297

~~

---

ACllve filten 10f superior CW recennen
Ihfough QRM & OR N. Simply plug fil ler
In IO receiver's phone jack and plug ear
phones 01 speaker into ti llef. One year
warranty and 15 day return privilege.
Add $1 ship. tor OC units , $2 for AC

DE ,I01 10' phones DnlV 115 VAC S]2.95
DE 10lAturSPKR &ph.nn 115vAC SotU S
OE 10181..- SPKR & phDnn 12 18 VOC S32.95
OE IOIC/", phOfla.n1v 12 18 VOCS21,9S

Dynamic Electronics, Inc. p.o. 80x 1131, Decatur A l 35601

NEW HIGH P ERF O R M A N C E LI GH T WEI G H T AN TENNAS
for 80 through 10 msters des igned for max imum efficiency
without using inductors, capee i t o rs o r USPS. Each anlsnna is
comple te r eady to instal l. 15 day return p riv i l ege.

The N EW O E-B010 cove~ 8 0 through 10 meters pl us
adjacent MARS frequenc ies . I nclu ded is 100' o f low low
foam filled twin lead, a belu n and a co a xia l cable with
c onnec t o r, 130'" long f or o nlV $89.50 plus $ 2 ship.

The new OE-4015 covers 40, 20 and 15 met en. An
excellent triband antenna f or f ix ed or por table u se. Inclu d ed
is 100' of R G -58/U cable wi t h co nnect o r. 6 5' lon g fo r only
$ 45,50 plu s $2 ship.

CFP Enterprises
the home of

THIRD GENERATION FM
Trade -Ins accepted. Write fo r quote, F O T

the economy-minded. we have some of
the best in second generation, too - new
and used. Send SASE for our monthly
used equ ipme nt list .

GLOBALMAN t m

ELECTRONIC KEVER
EK·IOBD

with built in monitor

Bargains

$74.95 ppd.
Jam. Proof Ie Circu itry · 5 ·50 wpm
self complet ing • Output heavy ·duty
TR SW itch 250v. 2 amps · Power: 2
f1a shllqht batter ies or nternal bVDC

II\t' have speech processors.
code monitors. electric

alarms, Alsol
1 year uncondit ional guarantee - 10 day retu rn pr iV ilege

Write for specs & photos. Dealers Wanted

W6PHA - GLOBAL IMPORT CD.
714 ·533·4400 Tele. 678 4% BOl( 3BBP [I Toro, Cal if. 92630

New FM27B·HT146 & Extras
At a low low price tag.

WRITE
AL'S 2-WAY RADIO
J. AL DEWALD RT. 3
DANVI LLE, PA. 17821
CALL 717-437-2622.
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With This Simple Beam

to the east. So, le t's build a parasitic beam!
We will construct two dipole eleme nts

mak ing o ne the driven element and one a
reflector. Of course, we could make one the
d irector instead of the reflector bu t it see ms
to work ou t best to make the parasitic a
reflector in t his 2-eleme nt array . Fro m
experience I would prefer to construct these
as fo lded dipoles because I have had quite
good lu ck with this ty pe antenna and the
late r matching procedure may be a bit easier.
Furthermore, the fo lded dip ole h as mu ch
better bandwidth th an an o rd inary d ip ole . A
300n impedance is no problem to step up
fro m a 75n line using a 4:1 balun. You can
find p le nty of information o n length s as well
as construction information in the standard
refere nce books.

We will set up the two elements 90° apart
(or if we prefer to use the parasitic as a
director, 30° spaci ng will work well). Feed
the drive n eleme nt in the regu lar way,
matching the impedance with a shorted stub.
Don' t worry abou t unity SWR, si nce further
adjus tme nt wi ll be necessary la ter. If you get
it down belo w 2: 1 some where it will be fin e
for right now.

You will need o ne of these little field
intensity meters. A pair would be fin e, but
ma ke su re they are matched . It is possible to
ma ke these wi th a little an tenna, a diode, a
few capacitors, a nd a milliamme te r.

Choose t wo points, along the main axis of
the antenna, with the ce nter of the antenna
array bisecting the li ne. Place a stake at each
point so you can find the exact poi nt again
(or place a field intensity meter at each
point) . Try to get these points a reasonable
distance from the array, free of obstructio«
to rf fields.

The idea is to adjust the shorting bar on
the parasitic eleme nt for a max imu m fro nt
to-bac k ratio. You should easily ob tai n a
read ing of a t least 3:1. Then of course, ,
adjust t he matching bar o n th e driven
eleme nt for minimum 5WR. You may find
so me interaction in these adjustments, so
tweak them again several times. Remember
that you are not using a perfectly
conducti ng plane earth t hat the theory
books assume, so there wi ll p robably be
some variatio n fro m a perfect cardioid
pattern. _ . .WA6CPP

DRIIiE N ELEM EN T

~~'~J B A DJ U S T

S WR A DJ US T

'0
TRA NSMITTE R

Paul Schuett WA6CPP
Box #10
Wallace CA 95254

M any of us have these fa ntastic tri
band antennas, either beams or

quads. This is a wonderful developmen t with
many savings over what we woul d have to do
to have three separate monoband antennas.
Of course, there are necessary compromises,
but the advantages outweigh these fo r most
of us.

I wo n't try to add to the beam vs. quad
controversy, since the discussion here pro
bab ly would work o n each, although I've
never heard of any body try ing this on a
quad. Si nce the tr i-band usually gives the
choice of 14, 21 or 28 MHz, o ne is left to his
imagi natio n to t ry to do some thi ng on a
lower band. Quads and their cousins have
been used on the lowe r bands, but the
physical size is somewhat proh ibitive. The
problem of rotation comes in if the operator
contemplates something on 3.5 or 1.8 MHz.

It is possible to suspend a parasitic array
between a couple trees or other supports and
to have it work quite well. Living at the edge
of the country, I did n't have to th in k too
hard about the rotat ion pro blem, si nce at
nigh t o n 3.5 o r 7 MHz, eve ry thi ng happens

YouCan
Work75mDX
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SETTLING FOR LESS THAN MAXIMUM LEGAL POWER - even when you really need it to
bore through a pileup or hang onto a ragchew frequency? Every ALPHA linear, from the least
expensive ALPHA 74K to 'THE UL TlMA TE" ALPHA 770, easily handles a solid kilowatt of
continuous average de input . . . in any mode including slow scan and teletype. (Most
competitive tabletop amplifiers have power supplies capable of no more than 400 to 500 watts
continuous average power. CHECK THE SPECS!)

WORRYING THAT YOUR OLD LINEAR WON'T HANG TOGETHER through a long, tough
contest weekend .,. or thirty minutes of "Key-down" time on SSTV ? Every ALPHA is
specifically designed for that kind of heavy service. That 's why they have rugged Hipersif®lsolid
state power supplies, Eimac ceramic tubes, ducted-air circulatory cooling, and top quality
throughout.

FIDDLING WITH TUNING AND LOADING KNOBS every time you change bands? With the
exclusive "No-rune-up" ALPHA 374 you simply flip the bandswitch and start talking. Pretuned
bandpass output filters do the tuneup for you . . . instantlyl And precision controls in the
ALPHA 770 can easily be returned to any previous setting in a few seconds.

PUTTING UP WITH AN OLD-STYLE CONSOLE THAT'S TOO BIG and heavy to put where you
really want it ? Every ALPHA model is self-contained in a handsome, designer-styled desk-top
cabinet that sirs right at your fingertips without monopolizing operating space . . . and can be
handled by one man.

ALPHA linear amplifiers by ETO - an investment in performance, pleasure , and convenience. See
your dealer or contact ETO direct for full details, top trades, and prompt delivery . ALPHA 74K.
$695; ALPHA 274. $995; ALPHA 374, $1295; THE UL TlMATE, ALPHA 770, $2695.



Peter A. Lovelock K6JM
133 0 Celitomie Avenue #307
Santa Manka CA 90403

The Postage Stamp

Sque/cher
Ie" ride agaill .

N eed a sque lch circu it for an ex is ting
rece iver which has litt le space to add

anyth ing? If so, you may have looked over

pub lished circuits findin g t hey inclu de up to
seven discrete transistors, some diodes and a
bunch of other components, and given u p o n

Top view of PC board assembly.
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Fig. 1. Internal circuit o f R CA ty pe CA 3018
transistor array I e .

squeezing all th at onto several square inches
of board space.

The effective circui t described takes
advantage of the RCA type CA 3018 IC
transistor array and a few Y. Watt re sistors
and cera mi c ca pacitors, on a PC boar d
measu ring 2 c m x 3.5 c m - about t he s ize of
a commemora tive postage sta mp. If you
have watch maker patie nce it might even be
made sma lle r.

This li t tle squelch adap ter will work well
with any soli d sta te rece iver incorporating
discrete transi st or audio amplifier and driver
stages, be it commerci al or home brew. I
included it in a small AM/FM/ police band
radio which lacked squelch for the latter
band. Sque lch o pera tion is co mpara ble with

"

•

..!,o @l
lSlJasTflATE l

o

,

a

, commercial communication equipme nt.
Fig. 1 is the basic circuit of the RCA CA

3018 which contains four NPN transistors in
a 12 pin , MO-OO6-AG can. Two of t he
transi sto rs are intern al ly connected in a
Darlin gton pair, the other two bei ng inde
pendent. Only three of t he transistors are
util ized - the fi rst as a noise amplifier, and
the second as a dc bias contro l fo r the th ird,
wh ich acts as a switc h for af stage voltages in
the ex isti ng receiver. Ot her transistor arrays,
such as the CA 3086, will function as well
with pin variations.

Fig. 2 is the complete squelc h circuit.
Note that in my versio n the sque lch co ntro l,
R1, and noise fi lter compo nents C1 & L are
shown ex te rnal to the PC board. Rl is fro nt
pan el mounted . C1 & L val ues provide a high
pass roll-off at 6 kHz for the tran sistor input
load of approx imate ly 1k. L is a min iatu re
15 mH to roi d coil.

Fig. 3 shows connection of the squelch
adapter to the audio stages of a typical
rece iver. Note that this circuit has a posit ive
supply voltage ground, co mmon in many
Japanese receivers using push-pu ll PN P
output trans is to rs. For negative ground
circuits it will be necessary to reverse the
polarity of the electrolytic capacitor C6, a nd
C4 should be co nnecte d to t he negative
grou nd .

-

PC SOARD ·POSTAG E S U MP SQUELC H"
\,, - ------ - - -------,

•

I
I
I " cs

I
,

." .0'

"'" " I'"
TO AUDIO I
INPUT 0 I

ca I
o~ Ic r C2

~ I0 . 0 ' .0 '
0,

" I., <.., 330
CA 3018, «: • co
• • 20,.F I., 6 VOCW

4 .7 K,
II ., rCo"

••1 5 "'1-1

'"" . I
:,

TO CONT ROLLED ILF.
STAGE S CD

TO e- ®
L J

Fig. 2. Schema tic of "Postage S tam p Squelch" modu le . Note : A ll capacitors uF; all resistors !4 W.

*See text.
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.,(RECEIVER AUDIO STAGES)
a

,h '.' \II!A.F. AMP ORIVER
.) i?'I f--3~ {

JVOLUME
CON TROL

t
ec " +

~~.,
'POSTAGE STAMP SQUELCH' <p ··OPTIOHAL

SWITCH -A SEE TEX T

e

Fig. 3. Connections of squelch to typkal receiver
audio stages.

Fig. 4. Squelch module printed circuit board
(etched side). Note : CA 3018 pin numbers sho wn
in parentheses; C3 mounted on etche d side.

Point A fro m R1 is co nnected via a
shielded lead to input of the rece iver volume
control. To avoid load ing the audio, R1
should have a value about fi ve ti mes t hat of
the receiver volu me contro l (e.g. fo r popular
10k vo lu me controls, R1 = SDk).

The B+ con nection to the rece iver af
amp lifier collector resistor Re, and af driver
bias resistor Rb, must be broken to allow
connection of points C and D shown in
Figs. 2 and 3. The series connected switching
transistor in the squelch adapter cuts off
voltage to Rc and Rb when pure no ise is
pre sent a t t he sque lch input, mu tin g the
receiver. Both collecto r and bias voltages
must be switched to obtain effective muting.
It is also important t hat point D be
connected to the origina l supply vo ltage
(de noted as B+2) for t he contro lled stages,
which is usually decouple d fro m the maxi
mum receiver voltage. Point B (B+1) may
be connecte d to the maxim um vo ltage ava il -

-~•.,

Ie squelch unit installed m commercial
FMlpolice band receiver.

able, ty pically that supp lying th e audio
output stages, but no t exceed ing +12 V de.
As low voltage su pplies as 6 V for B+1 a nd
3.5 V fo r B+2 have proven adequate.

The values of the sq ue lch o utput filte r R8
and C6 (F ig. 2) are somew ha t crit ical . and
may require experimentatio n for individual
receive rs. R7 shou ld be kept to a low value
to min imize voltage drop. C6 must have
eno ugh capacity to prevent instab ility (inter
mittent noise pumping at threshold sett ing
of R1) - but too large a value will result in
excessive de lay in squelc h actio n, a nd a
prol onged noise burst.

If no panel space is ava ilable for R1 , th is
control may be internally mounted as a
prese t t rim mer. Alternative ly R1 may be
eliminated and C1 connecte d to the receiver
volu me control with a series resisto r with a
high e no ugh value to just effect comple te
squelch act ion. Optionally a miniatu re SPST
switc h may be connec te d as shown in Fig. 2,
to cut th e sque lc h on and o ff fro m the front
panel.

Fig. 4 is the etc hed side of t he 3.5 x 2 cm
PC board, with location of compone nts . Pins
of the CA 3018 were spread ou t to all o w
wid er spaci ng of con nect ing pads, numbered
in parentheses. The l4 Watt resisto rs were
mou nted vertically to min imize space . C3
was mounte d o n the unde rside of t he board,
as were the two jumper wires.

Besides be ing a worthwhile receiver addi
tio n, this ap plicat ion may genera te imagina
t ion for the mi niatu riza tion of many o ther
circ uits by util izing availa ble IC transistor
arrays .

... K6JM
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IF YOU HAVE

ALREADY GONE 450 • • • •

,

•GO ICOM NOW ...
Before you go bananas!

If you have been trying to resurrect something from the pre-transistor past that more closely
resembles the mechanism used to keep large ships in place, or if the sound of bumble bees
is keeping you awake at night--REJOICE!! ! The ICOM 30A is here and working!

Cons ider these reasons for owning an IC-30A:
(1) Despi te the fact that the radio is completely solid state , it has output of ten watts

(2) Receiver sensit ivity is better than 0 .6UV for 20 db of q uiet ing
and that means easy on the ears listening .

(3) The IC-30A comes with five channels of the 22 channel capacity installed
•

(4) Shie lding is excellent because the unit is modularly constructed .
(5) Your car tires will last long because the IC-30A weighs less than ten pounds .
(6) Like its predecessors , the unit is equipped with a 9 pin plug in the side of the radio to

provide you easy access to the discriminator and room for adding the necessary wiring
for external accessores--with all this and more , for only $399.00.

SEE ONE!! BUY ONE!! AT YOUR ICOM DEALER TODAY

106

leo
tCOM wssr, INC. ICOM EAST
Sullo 232-Bldg. 11 Suite 3lJ7
300-12Qth Ave. N.E. 3331 Towerwood Dr .
Beuevce. Wash. 98005 Dallas, Tx. 75234
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Roderick K. Blocksome K0DAS
11 5 East Clark Street
Hiawatha fA 52233

The T-278/U,

Surplus Gem
Two Meter A m ,,' Boots

~

2 .7 IC
'w

Fig. 1. Screen and control grid voltage regulator
circuit for T·2 17/U modification.

- 60 TO
- 90 VOC __-,

~~
SLFP\.y)

to 2m linear amplifier service. Output power
is 50 to 60 Watts PE P when driven wit h as
Wa tt transver ter.

The FM exciter is on a separate chassis
with in the T-278/U transmitter. The first
step is to remove the exciter and add it to
your junk box. The rear connector should
also be removed un less o ne has a mating
connec tor an d des ires to use it for t he power
supply connections. Otherwise, another plug
and connector may be used or the power
supply leads may simply be cabled up and
connected direc tly to the power supply as I
have done. The area vacate d by the exc iter is
now used for t he grid and screen regulators.

The schematic of the T-278/U less the
exciter is on the bottom plate of t he
transmitter. The 2E24 dr iver tube is
removed, as well as L408, t he driver pl ate
choke . T he plate end of the driver tank coil
(L409) is then bent parallel to the other end
of the coil and grounded at the driver plate
tuning capacitor (C436) as shown in the
pho to . Thi s coil is t hen tap ped up from
grou nd at a point just before t he coil begins
to run paralle l to the fina l grid coil. The tap
is connected to a coax connector mounted
on t he side of the box as shown in t he
photo. Make this connection short and
direct. A hole in the side cover wi ll have to
be made to c lear the coax connector.

The final amplifier 2E24 tubes are
replaced with 6146 tubes. The higher inter-

+180 voc
SCREEN
VOLTAGE

TO C445)

IN3037 B

+ -55 VDC
GRID

VOLTAGE
( TO C435)

3 .7 IC
'w

,
(

OC31
• VR I~

'" .--
,

--. OA3I

~
VR 75

r: '7

+ 3~.P..XBC
~

SLFP\.y)

R ecently the T·278/U VHF transmitter
has beco me available in t he su rp lus

outlets at quite reasonable prices. T he
T-27 8/ U is th e transmitter module for t he
AN/VRC-19 VHF FM transceiver. By
today's standards, it is quite bulky to be
used o n two meter FM. But wit h a few
modifi cations, the T-278/ U can be co nverted
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Detail of driver tank coil (L409) after
modification.

electrode capac ita nce of t he 6146 enables
the tank circuits to tune down to 144 MHz
fro m their designed range of 152 to 174
MHz. The filament circuit to the 6146 tube
sockets may have to be rewired for 6.3 V ac
depending on whether your transmitter is
the 6, 12 or 24 volt vers ion. This ca n easi ly
be determi ned by checking t he sche mat ic
diagram pri nted o n the botto m cover plate
of the transmitter. Remove R444 and R443,
the 33k/1 W series screen resistors, and
replace the connection with a wire jumper.
The grid tu ning capac itors (C437 and C439)
may req uire small paddi ng capac itors to
reach 144 MHz. Mine didn't, but the tu ning
peak was very close to maximum capaci
tance.

All wmng below the bottom chassis
should be removed except t he output filter
and t he coax cable go ing to it. This makes
room for the regulator circu its . My power
supply contained no regulated voltages for
the grids and screens. Therefore, the circuit
shown in Fig. 1 was installed in the rear of
the chassis. The series dropping resistors will
have to be differe nt values if your supp ly
voltages are other than t hose shown .

T he coax ial relay o n the chassis may be
used as the TR relay as it is connected
(provided the proper coil voltage is applied),
or it may be removed and the output taken
directly fro m the fil ter, or it may be simp ly

I

-
•••
•••

•
•

•

jam med closed and the output taken fro m
J412 (whic h is a ty pe BNC con nector) .

Tune up is si mple. Connect a suita ble
dummy load and apply po wer. Set the
Tune/Operate switch to Tune and key the
transmitter without drive. There shou Id be
no signs of instability. Plate current may be
mon itored with a volt meter con nected
across t he Plate Curre nt tip jac ks o n the
fro nt. The reading will be 0.01 volt per
millia mpere of pla te curre nt (i.e., a 1.0 vol t
reading equals 100 mA of plate curre nt) .
With no drive, there should be no plate
current in Tune position and about 10 mA
in t he Operate positio n.

Next ap ply dr ive and peak the Driver
Plate Tune (ac tually no w an input tuni ng)
and the Final Grid Tune whi le mo ni toring
the plate current and/or the final grid
current. An rf output indicator is very
help fu l if o ne is available for init ial tune-up.
Set the output cou pling loop at abo ut its
midpo int, and adj ust the Final Plate Tu ne
for a dip in the plate curre nt. Switc h to the
Operate position and proceed to dip the
plate and load with the Output Coupling and
Anten na Tuni ng controls. Con tinue u nti l t he
pla te curren t reaches about 200 mA (2 volts
on t he voltmeter). Then go back and touch

up the other adjustments. T he ba lance
hetween the two tubes may be checked wit h

•

r,... ,

Detail of final amplifier grid tuning and rf
input connector.
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a voltmeter in the jacks labeled " BAL."
Balance may be achieved by " tweak ing" the
grid tuning capacitors Of , in extreme cases,
by selecting tubes.

There are several nice features about this
amplifier besides the low cost and ease of
conversion. It is an ideal way for the
newcomer on 2 meter SSB to generate
modest power with a minimum of fuss and
problems. The final tank circu it tunes the 2
me ter band nicel y and is of good qual ity.
The output filter also helps to eli mi nate TVI
problems.

This amp li fier has been in use at K\lDAS
fo r about 1 year now and has performed
very wel l. I drive it with a home brew
transverter which has a 6360 in the output
stage. It has performed very reli ably and
receives very good re ports on the quality of
the 2 meter SSB signa l. I have used it for
tropo and aurora work , bu t it is also ideally
suited for OSCAR work. Best DX on tropo
is 650 mi les and 940 miles on aurora when I
worked K2RTH, Long Island, New York,
with 59A signal reports on both ends!

. . . K\lDAS
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Gel your hands on a MitScope!

Have you hoen look ing tor .l convenient. inexpensive
method of testin g digita l c i rcu it ry? You could shell out 3
or 4 thousand dolla rs tor (1 tour channel. storage osci llo
scope. lhat would 1)(' great- if 'lOU can afford it.

Or ).lOU could ~ fJl'fld SIWJ.50 for a MitScope.

73 MAGAZIN E

r----------------------------------------~o Enclosed is a Check for S •,
or O Ban kAme rica rd # •
or O Master Charge # •-',Cred it Card Exp iration Date , . ,

'"Inc lude $5.00 fo r Postage and Handling I •
O M5-416 OA,~sembled O Klt Ln.
D Please send information o n Entire MITS Line. ~:
NAME Ln.
ADDRE SS :

• CITY •

: STATE & Z IP :

• MITS 1 6328 Linn, N, E., Albuquerque, New M-e.icD81108 5051265·1553 :L ~

112

''In!a1Iue Elellroni,,"

wan.mt v: 90 d.ws o n pa rrs and la bor
lor as'I'mblt'd unus
90 d a-, ~ o n parts lor "Ih

Pnces and ' lwn i lC dlluns ~u hi(,c l 10
l'h.lngt' Without notu e-.

mllS'NC

•
E3

W hat's a MitScope?

A MitScope is a four channel. digital logic (DTl, TTL) o riented scope wi th full memory
capability. Its t ime-ba se range (.5 m icro second s to 200 milli second s) w i l l cover mo st d igital c i rc ui t
need s. Its four channels allow observat ion of exten sive timing relationships.

In addition to the norma l mode of operation, the MitScope can be sw itc hed into sto rage
operation at any time during testing. Thi s mode serves as an exce l lent pul se catcher for those
elusive, one-time occuring pulses.

How does it work!

The M i tScope signal is displayed on a fo ur-line. sixteen-row LE D matrix ; one line tor each
c hannel. The information on the display is interpreted in much the same manner as that of an ordinary
o scillo scope .

30 Day Trial Offer

To he lp convince you, tv1 1T S is m aking this spec ial offer. Buy all assembled MitScope. If you
aren 't sati sf ied. return it within 30 da ys and we w ill refund your monev (exc lud ing postage and
handling charge).

PRICE: 5189 .50 assembled . 5127.50 kit .

•



THE MOST POWERFUL SCIENTIFIC CALCU·
LATOR FOR UNDER $500.00
The price of the 7400 is low enough to make a
desk tep computer available to almost anyone.

r---------------------------------------------------------,
O Kit

ENCLOSED IS CHECK FOR MODEL# O Assembled

AMOUNT OF CHECK (Include $5.00 for Postage & Hlndlingl $. _

0 1am interested in Idditional information.WRITE OR MAIL COUPON FOR
ADDITIONAL INFORMATION:

mICRO InSTRumEnTATIon
& TELEmETRY SYSTEmS.lnc

NAME _

ADDRESS; _

~CITY' T1
S4G4CQAlAVE .• S.E.• ALBUQUEROUE,NEWMEXICO 81108 STATE ZIP Mt

505/266-2330 'jL ~

74008 5 Registers

SIGNIFICANT FEATURES NDT FOUNO IN MOST
COMPETITIVE MACHINES

• DYNAMIC RANGE: 10-99 to 1099

• DATA STORAGE : 2 Auxiliary Storage Registen plus
up to 1 push-fJp Stack Registen.

• Roll up and roll down keys for ecmptete control of
operational stack

-Interfacing provisions for printer Ind programmer
• Correct X IAllows the operator to correct one digit,

without re-entering the whole problem)
• Polar to Rectangular conversion and Retangular to

Polar convenion
DISPLAY : Either full floating or scientific notation, 14
large, easy-to-read digits.

7400C 7 Registers

SIZE : 8%" x 12" x 3%"
7400A 3 Regmen

WEIGHT: 4 lbs,

Kit $299.95
Assembled $379.95

Kit $319.95
Assembled $399.95

Kit $399,95
Assembled $419.95

PRICES INCLUDE CARRYING CASE
MITS will repair Iny 7400 for a fee of $25.00 for I 5
year period after the normal 1-year warranty hIS expired.

Use Your Bankamericard or Master Charge
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73 Magazine Staff

Disaster in Honduras

,

I n September, 1974, Honduras was jolted
by a vicious lady named FifL Females of

any nature, hurricane or otherwise, scorn ed
or not, seldom have the fury b rought by th is
unwelcome visi tor, Her call ing card? Tho u,
sands dead and homeless and nearly 20,000
square miles left without communications.

Needless to say, Fifi 's arrival did not go

unnoticed - or unanswered. Within hours,
Rafael Tavares HR2RT, in La Lima, became
the first radio amateur to be heard from the
stric ken area, and his description o f the
holocaust succeeded in alerting th e rest of
th e world to the magnitude o f the tragedy.
Among the first to take notice - and to
respond - was 51 RA, the Intern ational
Society of Radio Amateu rs.

T 7 •
• 7 •. ' . . ,.' .. .. .. . ,

'::',:::'::::. . " .
" ..

T_

Left to right: Mario paz HRIRP, Rafael Estevez WA4ZZG, Jack Goodwin VE3DPQ/W4,
Jonathan Roussel HRI RT, Daniel Gomez YVSDWB/W4, Major Edmundo Alamo
(Liaison Officer), Alejandro Talbott HRIALT, and Larry Lytle YNILL/W4, Carlos
DeFelipe LU2DZ/W4, who also flew down to Tegucigalpa , is not in the picture.
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MODEL
WP-650 DUPLEXER
Freq. Range: 220-225 MHz
Min. Freq. Spacing: 1.0 MHz
Max. Power Input

(continuous): 350 watts

PRICE: $525.00

MODEL
WP-637 DUPLEXER
Freq. Range: 144-148 MHz
Min. Freq. Spacing: 0.5 MHz
Max. Power Input

(continuous): 350 watts

PRICE: $525.00

MODEL
WP-602 DUPLEXER
Freq . Range: 50-54 MHz
Min. Freq. Spacing: 1.0 MHz
Max. Power Input

(continuous): 250 watts

PRICE: $340.00

WACOM
PRODUCTS, INC.
P. O. BOX 7307
WACO, TEXAS 76710
(817) 178-«-44

to)
0 - ..;...

'"

In addition to the above products, we
also manufacture a complete line of
duplexers, bandpass cavities and notch
filters for the commercial 2-way radio
industry. Most models are in stock,
ready for immediate shipment.

CALL OR WRITE:

Special Prices tor Amateur Radio
Repeater Association.

MODEL
WP-663 DUPLEXER $290.00

Freq. Range: 420-450 MHz
Min. Freq. Spacing: 3 MHz
Max. Power Input

(continuous): 250 watts

WA CO"", eeo c vcr s

-
Daniel Gomez and Larry Lytle, while oper
ating HRriSIRA/HRriCOPEN in Tegucigalpa,
Honduras. Photo courtesy of the Honduran
Army.

Checking an d packing equipmen t f or ship
me n t to HR OCOPEN in Tegucigalpa.
Bottom, left to right: Walkyria Picos (SWL),
Larry Lytle _ Top, left to ri ght: Marta
Estevez YN1ME, Rafael Estevez, Daniel
Gomez.

Rafael M. Estevez WA4ZZG, 51 RA's
president and emergency coordinator, taped
Tavares' entire transmission and played it
bac k o n a commercial station in Miam i.
Despi te man-made as well as atmosp heric
interference , Friday, Septe mber 20 , fou nd
members of 51 RA guard ing three emergency
frequenci es (14.205 kHz, 7 .1 55 kHz, and
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callbook

YOU WOULDN'T
START A LOG
IN MAY

RIGHT NOW
is the time to order your

Don't wait until 1975 is ha lf over. Get
your new Callbaoks now and have a full
year of the most up-to-date QS L informa
tion available anywhere.

The new 1975 U. S. Callbaok will have
over 300,000 W & K list ings. It will have
calls, license classes, nam es and addresses
plus the many va luable back-up charts and
refere nces you have come to ex pect from
the Callbaok.

Specia lize in OX? Then you' re looking fo r
t he new, la rger t ha n ever 1975 Foreign Call·
book with over 225,000 ca lls , names and
addresses of ama teurs outside of the USA.

In con tact (2m FM) with a light plane over
the stricken area are (left to righ t) Danilo
Fu entes (Honduran Civil Air Patrol),
Aiejandro Talbott, and Rafael Estevez.

3.805 kHz) and re lay ing man y messages to
coordinate disaster reli ef and allay the fears
of friends and relatives in the United States.

Order from your favorite el ect ronics deer 
er or direct f rom the publisher. All direct
orders add 75f shipping and handling per
Callbook.

fOil RADIO AMATEUR 116 k
'flll\~~E.E. J.tcaDD INC

<111OC\-lIlIlE. Depl. B 925 Sherwood Drive
.. lIke Bluff, 11I.60044

The ex perience gai ned by 51RA in
Decem ber, 1972, when an earthquake
dest royed Managua, Nicaragua, stood them
in good stead. At that time, with the Latin
Chamber of Commerce of Miami, rad io
station WFA B, and other civic organizations,
they o rganized a radio marathon whic h
produced tre mendous contri butions of food,
money and clothing. Therefo re, when they
rece ived a call fro m Alejandro "Alex"
Talbott HRl ALT in Tegucigalpa pleading
fo r immediate aid in the way of ante nnas,
radio equipment, food and med icine, they
were able to quickly set up another radio
marath on called "Operation People to
People " th rough radio station WQBA.
Around the clock, they solicited and raised
approximately $26,500 in cash and over 15
tons of food, medicine, clothing, tents and
other emergency items . Not content with
this effort, they then solicited the coopera-

-

United States
Callbaok
All W & K List ings
$12.95

-----------

_.-- -

-.-

------
._ - -

--

--
---
---- -
._-------
--'--

-

Foreign Radio
Amateu r Callbaok
OX Listings

$11.95

--
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tion of TAN Airlines, to transport the fr uits
of their labors to the disaster area. Finally,
they sent a group of volunteers with various
items of radio equipme nt and accessories
necessa ry for emergency co mmu nications,
which they installed and operated fro m
stat io n HR\'lSI RA in Hondu ras.

WQB A' s ra di o mara th on , which
termin ated Sunday, September 22, con
tinued to collect donati ons of money, food,
medicine and cloth ing, and the total amount
realized was in excess of $43,000 cash and
500 tons of supplies (worth $2 mill ion).

To be sure, th e havoc wrough t by Fifi
will take a long t ime to untan gle. The silver
lining in her sto rmy clouds, though, was
an oth er d e mo nstration by hams of
invalu able emergency communications. And
while dozens of amateurs from as many
countries contributed immeasurably to the
relie f operat ion's success, the fin al plaudits
must go to SIRA, one group which puts its
time and effort where its motto is - "We
foster brotherhood and good will. "

.. . STAFF

AM
ELP

Helpers: Times are tough all over, but remember when
you were just starting out ? Brighten one of the fo llowi ng's
ham day by getting in touch and le nd ing a hand . Preserve
the race !

John R. Stannard
Box 73
Gorman CA 93534
18051 248~6262

Ed Wenz inger, Sr.
3 106 Chapel View Drive
Beltsville MD 20705
130 1) 512.5433

Dick Har t
228 Bristol Ferry Road
Portsmouth RI 0287 1
140 11 683 ~ 1565

Cha rles F. Super, Jr.
1106 Anchor St reet
Ph iladelph ia PA 191 24

Tommy J . Grier
2751 Gill Rd.
Mobile AL 36605
Tel. 478·0 130

Hetpees: Don' t be bashfu l. Drop a postcard to 73, Ham
Help, Peterborough, NH 0 3458 .

MAY 1975

NEW! NEW! NEW!
DELUXE P.C. KEVER

The complete P. C. keyer
you can't afford not to buv!

In e ither a 5 vol t TIL or a 9 vo lt C·MOS ve r
s ion th is n ew module t y pe Ie keyer ca n be
ea sily adap t ed t o you r own c ust om pac kage or
equ ipment .

Ve rsa ti le cont ro ls a llow wide c ha racte r we ig ht
variat ion, speeds f ro m 5 t o 50 w .p.m. plus vet 
ume and t one cont ro l.

Sottd-state output switch ing saves pow er,
eliminates all t hose annoy ing relay problems
a nd is co m pati b le w ith bot h grid b lock and
sol id-state c i rcu itry.

With its side-tone monitor and 90 d ay warranty
t he Dat a Signal PC Keyer is t he one f or you.

TTL Keyer Wired $19.95 Kit $14.95
C.MOS Keyer Wired $24.95 Kit $19.95
Write todey for complete del.Us

Data Signal, Inc.
Successo r to Data Engineering, Inc .

2212 PALMYRA ROAD, ALBANY, GA. 31701
9 12-435-1764

DELUXE RECEIVER PREAMPS
Specia lly made for both OLD and NEW
receivers. The smallest and most power
f ul single and dual stage preamps avail 
able. Bring in t he weakest signals wi t h a
Data Preamp.

FREQ, DELUXE PREA MPLI FIE R
<Mil l) '" STAt ES AIN dB "IF dB err WIRE D

HIGH SI NGLE " 2 Sl D.SO sn--:Si1
14. 21 ... 28 FREQ, DOUBLE .. , 520,50 S2b .SO

~ -esc.. SINGLE "
, SlBO $15 .SO

"'. " SPEC IAl. DOUBLE .. a S24SO $lO.SO
SIIICl[ as , SlOSO sn so

50 t~ So' to U [ TEII DDUSlE .. 2 520.50 126 .SO

'"' SINlOl£ '" " ·". 512.50
108 to 1« AlllCllA n ""'~, .. z.s 518 SO $24.50

SIIICLE 20 ,. S ~_5G 51250
US to U 'I SAT EL LITE DOUBLE .. " $1850 524 50

- Sf2sOSINGLE 20 a s S 'I SO
144 t4 148 2 MH £R DOUBLE .. " $18.50 $24 ,50

-~~ - - - i s-SINGLE 20 $ '1 ,50 51250
141> to 174 IlICH B,I,ND DOUBLE .. ,.• $18.50 524 so

-- - SINGLE " $12.50,.• • s sc220 to 225 !J'~H[R DOUBLE " ,. SIB.SO _S?~50

"" srNI:lE " " • s sc 512 .SO
22S 10 )QO ArRCRAFT OOU!lE " " $18 50 S2450
I t .... )0 HfB IlOADaAND 1'1·34 , Sll 9S

Write today for compl et e eetans

Data Signal, Inc.
Successo r to Data Eng ineering, Inc .

2212 PALMYRA ROAD
ALBANY, GA. 31701

912-435-1764
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SAVE $50 SAVE $130

50

LATEST MODEL!

FM-27B
reg. $479 - Now $349

VS
Purchase a 8egency HR-2B for the reg.
price of $229 (Without 'Trade) and we'll
give you 10 Free Crystals (reg. S5 ea.).

SWAN FM 2XA 2m FM transce iver. I0 watt.
12 channels w/crystals for 146.34T/ .94•
•34/.76R and .94 simplex. 12vdc WITH
detachable II0vac supply. Extra crystals
$5 each (special order). Add $5 for
shipping in the "48 states".

Use Your SWAN CREDIT CARD!

SIIfIA IVFM2XA

Reg. $299-Now only $249

E-Z Ways to Purchase
1- CA5H
2- C.O.D. (20% deposit)
3 - Master Charge
4_ BankAmericard
5 - American Express

Standard
SAVE $60
Purchase a Standard C I 046A Hand-Held
for the fecula, price with No-Trade. and
you may take a $60.00 Credit toward the
purchase of any other new merchandise .

SR·eI46" 2w hand-held,S ch . w/xtals
for 146.HT/ .~4R & 146.94 5298 .00

ACCESSORIES FOR SR-C 1464
SR-CMPOB Miniature microphone $ 22 .00
SR-CSA Desk-top charIer. . . . . . -4).00
HM-" 6- FlelClble antenna. . . . . . 6.59
S.R-CPT-3644 Luther case. . . .. 8.50
$R~CLCC-I Deluxe case . . • . • . . 19 .50
Qystals for Certificates . . .. ... 6.50
SR·01A Mobil. Charier. .. .. .. . 13.00
SR-CI2l120-6 AC Charier . . . ... 16.00
SR-CAD Antenn. adaptor. . . . . . . 8.00
"2GC I Pair of Ni-Cad batteries. 3.10

(S pair requ ired for C·I46A)

SAVE $40 on YAESU' s F Rdx-400SD
Receiver (with 2 & 6 meters).
Reg. S399 - Now Only S359.

A limited quantity of FLdx-400 Xmtrs,
are available for S319 (Reg. S339).

YAESU

SBE SB-450. UHF FM Xcve, 5 watt. lzvde.
12 channels w/xtals for 449.ST/444.5R &
446MHz simplex. Reg. $399 - Now 5279



AMATEUR ELECTRONIC SUPPLY USED GEAR

'",..

SI69."...,,..
7S

'"

.""'"",
"..

39.00
45.00

12/ 31/74

Now
5279

349

YA ESU
FL-200B Xmtt
FT·IOI Xcvr
FT·I 01 8 Xcv.
FToX-401 XCYf
FV-401 rem. VFO
FL-1100B Linear

TEN TEe
RX·' 0 Rfl:eiver
200 VFO
315 Rfl:e lver
TX·lOO T.ansmltter
AC'5 3fltenna. tuner
210 AC supply
f'M.3 Transceiver

FM-2XA 2m fM
FM-121OA w/AC

TEMPO
Te mpo One Xcv. $189
AClOne AC supply 15
1000 L"'~.r 295

*N-.*
Clegg FM-27B

Reg. $479 .

HOW $349.

reg.
5399

499

NOW
51 59

179
189...

Factory
51 69

189
199..

R.e&: .
S209

259
269

"

@ M O T O R O L A

· While our supply lasts '
Faclory Warr anty

Model
GTX·IO
GTX-2
GTX·200

PSo I

10 watt Metrum I I
25 watt Metrum II

9.00 PK·715 Multipl e Repealer
13.50 Offset Mod ification Kit

150.00 PK·736 Tone Encoder Kit

If you purchn e a Hetrum II on Sa le as shown be low - We will a lso
s ell you a P K·736 Tone Encoder kit for just SI (re&: . 545) and, or a
T·1670A AC P ower Supply for jus t 599

P urcha se a ICOM IC·230 for 5489 , with No-Trade , and you may take
a SSO Cred it towards the purchase of othu muchandise .

Factory Authorized Sale!
SAVE -

Up to

$240

SAVE
on

SAVE $SODIICOMI

Crystali (one per channe l)
Repeater Offset Crys ta l
T·1 670A AC Power Supply

AC-SOC AC supply 75 S82-MIC mi k~ 9
NCL·2000 Linear 349 58-4S0 UHF FM 229
P &H 58-1 44 2m FM XcYr 17'1
AFe -2 compressor S 39 SWAN
LA-400c Line.r 69 SW-240 xc-e 51 69

400 Xcvr / 420 VFO 299
PEARCE· SlMPSON 406B VFO 49
GI.«lIn.c 25 w/AC $169 410 VFO 69
POL YTRONI CS 228 VFO adaptor 19
PC-2 2m Xevr s 99 117B AC supp'y 59
PC-628 6-1m Xc"," 149 160 eJ<ternal VFO 15
REGENC Y 160 ennet Xcv. 189

14A DC converter 29
HR·25 2m FM Xcv. 5139 3S0 xc..... (late) 1S9
HR·212 2m FM 189 )SOC Xcvr 299
AR·2 2m Ampllfie. 89 500 Xcvr 309
HR-6 6m FM Xcv. 169
HR-220 220mHl FM 189 500cX _ISS-16S 449

100cX wlSS-168 499
HR-2B 2m FM 169 117e AC supply 6S
S B E 117XC ACsupply 85
SB·)4 Transceiver $249 14C DC module 49
SB2·LA Linear 175 512 DC supply 69
SB2-VOX IS 14-117 DC supply 99
5B1.cW cod.pror 2S 600T Tr.nsmltter 399

All il~ms suoJect 10 prIor sale. Amate~ E'fl:uonic Supply reserves the ri.r:ht 10
sell such Items.s power supplies with their malchint eq uiprnem only , afld not
separately • d~pendin.c upon OU" s toc:k situation. To ins..~ quality , O!$ used .r:e.r
is sent thrO<l.ch 0 .. "~~,, shops .fter we receive your order - so please all_
lor. poSSIble sti.r:ht del.y (.ppro~"nalely S to 10 work int days) .

'""
s s

"..

KE NWOOO
PS~511 S AC s up ply $ 79
VFO-5SS rem. VFO 79

KNIGHT
R·IOOA Rece ive.
TR· l oe 2m XcYr
LAFAYETT E
HA-250 Lin~ ar

HA-26 0 2m Amp.
HA-BOO Receiver

ICOM
IC-21 2m F M Xc vr 5199

JOHN SON
Chalten.r:er $ 49
Viklnll I 49
Ranier I 89
Ra nI er II 139
Va lia nt I 139
Inv.d ~r 200 199
Invad er 2000 449
275w M·box /SWR 129
6 N 2 VHF J<mtt 89
6 N 2 conv.(250-43) 39
K . W
KW-204 Xcv r 532 9

LE TTlNE
242 6m Xmtr S 39

MASTER MOBILE
MPS-800 DC sup. s 39

MOTOROLA
Metrum II (15...) w /9

J<liIls & offse t $H 9

NATIONAL
NC-ISS Receiver - S 99
NC-I90 R~ce l v e. 139
NC·170 Rfl:e iver 119
NC-300 Receiver 129
NCX-) Tr. nsce ive r 169
NCX-S Transceiver 279
NCX-5 Mk II 299
NCXA AC supply 69
NCXD DC supply 75
SOC Tran sce iver 199
200 Tran sceiver 19'1

'"""

n ,
69

"""',,,
"',,,
'""""' 69

ILose only Shlpplnr Charpsl * 30 Day Guarantee * Full Credit Within 6 Months on Hlrher* We Welcome your Master Charre or BankAmericard * Order Direct from this Ad !
HEATH KIT
GR-78 Rece iver S 99
58·300 Receiver 109
58-30l Rece iver 129
HS-2 '1 speake. 9
XC-22m convene' 25
XC-6 6m converte r 25
58A-300-" 2m con\/. 19
DX-60 Tra ns mitter 59
DX-60B Tra ,15min e' 69
OX-! 008 Xmu 99
T X-l Tra ns mitter 99
HX-I O Transminer 189
HX-20 TransmItter 125
VHF-' 6-2m Xmu 79
SB~OO TransmItter 225
SB-<4Ol Tr ans mitte. 2<11 9
HW-7 QR P Xcv. S9
HWA·]-I AC supply 9
HW-12 75m Xcv, 75
HW-12A 75m Xcv. 85
HW-22A "Om Xcv. 85
HW· I OO Xcv. 249
S8-l00 Xu. ] 25
S8-' or Xc\/' 349
S8-102 Xcv. 369
58-630 stn. console 69
58-650 Di.ci tall

frequency d ispla y 169
HW·18 XCVI' 99
HW-] O(T ....o·e.) 29
HW- 17 2m Xcvr 75
HP-13 DC supply .9
HP· 13A DC supply 5<4
HP-23 AC supply <4 S
HP-23A AC s upp ly " 9
He- IO monitor 69

DY COM
10-0 2m Amphf le r SI29

EICO
n3 T. ans ml11 e.
130 Modulator
111 K~ye<

ELM AC
AF"-7 Transmllter $ 49
PS-1V AC supply 29
M-1070 AC /DC sup. 39

GENAY E
PSI IIO AC supply S 49
GTX·100 2m FM 159
H.....P.k 25

GLOB ElGAL AXY'''' R L
Gala..y 111 Xcvr 5169
Ga.'...r V Xcvr 199
Ga.la..r V Mk II 239
Ga.l...y V Mk III 269
GT-550 Xcvr 279
GT·55OA xeve 329
AC·)5 AC supply 69
AC-400 AC supply 19
DC-35 DC supply 65
G-300 DC supply )9
G-500 DC supply 15
CAL·35 c.librator 9
SC-)5 spe.ke. 9
oAC·35 dl .. . console 69
2000 L,ne.r lsupply 175
Economy AC supply 39
F M-21 0 2m FM 99
R-530 Receiver 599

GONS ET
Comm 112m
Comm 116m
Comm It8 6m
Comm III 2m
GC· I05 2m
Comm IV 2m
Comm IV 6m
G-28 Xcvr
910A 6mX c vr
911 A AC supply
Thin-Pak
G-16 DC s upply
GSB· IOO Xm u

HALLICR AFT ERS
5X·100 Rece iver SI)9
5X·10I A Rece iver 159
5·106 Receiver 39
5-108 Rece ive. 19
5X-I22 Re ce iver 225
5X· 146 Receiver 175
HT-32A Tr. ns mitter 219
HT·17 T.allSmltte r 159
HT-40 T•• nsmllle . 49
HT-44 T•• nsmitle. 159
SR-150 Xcvr 249
SR-160 Xcvr ' 49
PS-IS()' 120 AC suP. 15
PS·15().12 DC sup. 49
MR·150 r.d 19
SR-400 Xcvr 495
P-50l)6.C AC supply 85
SR·2000 Xcv. / AC 849
SR·34 (AC) Xcvr 115
SR-42A 1m Xcvr 89
HA-I keye r 49

HAKMARLUND
HQ-IOOC Receiver SI09
HQ·IIOC ReceIver 119
HQ·I IGo' Rfl:e ive. 149
HQ· Il Go'C Rece iver 159
HQ-170 Rec~;ver 149
HQ-17OC Rfl:eiver 159
HQ-11OA Receiver 189
HQ-11QAIVHF 249
HQ·I8QA.C Receiver ) 69
HQ-21 S Receiver 119
>200 speaker IS
SP..(,OO Receiver 175
SP-6OCl-JX·17 215

SI59,
'"""""",
""

IMPORTANT! - P leasa Be Sure to l end all Ma il Orders and Inqu irie s
to our Milw auke e store , whose address is shown above. T he ' ollowinc
Branc h stores ate let up to handle Wa lk·in bUl ious only.

11929 Eucl id Avenue : Cle vel and Ohio Phone (2 16) 486-7330
621 Commonwealth Ave. ; Orla ndo, F lor ida Phone (l05) 8 94-3238

* 10 Day Free Trial

Priced Hew Equipment
ALLIED
AX-I90 R~e~lv~r

SP., 90 Spuk~r

AKEeC
R-5 Rfl: ~ i v~.

C8"-. (7- 11)
CM ( 14_18)
CN~50 (1 4_18)
CN-1 44 (30--14)
CN-1 44 ( 14_18)
PS-I AC supply
T X,,-2 VHF Xmu
621 VFO

BA ."J."AT ER5
)001 Hybrid couple< 534

CENTRAL ELE CT.
20A E..ei ler (I.ble) S 89

CLEGG!
SQU IRES-SANDERS

66' e. 6m Xevr S'09
Thor 6 (RF only) 75
417 AC sup'/mo(L 65
418 DC sup,/mod. 25
Zeus VHF Xmu 249
Inlerceptor ReceIver 219
Im~re ~ ptor B 289
Venus 6m SS8 Xmtr 175
Apollo Line.r 175
F M-27A 2m FM 169
FM·278 2m F M 299
011 AC supply 49
22 '~. FM(ser.2S) 199
22 'e. Mk II (AM) 199

COLLI NS
75A-1 Receiver SI39
7SA-2 Receiver 199
7SA·3 Rece iver 269
75A·4(se•. 1I' 1452) 349
75A-4 (ser. II"669) 349
7SA' 4 (ser.II'SI I) 449
75S-1 R~c~ i ve r 325
7S5-3 Receive r 495
755·38 Receiver 695
315· ' Transmitter 349
3128-3 Sp~.ker 19
3128-4 stn.contro l 169
KWM·I Xcvr 225
351 0 -1 mounl 35
KWM-2A Xc vr 69 5
3510-2 mOUn! 75
516 F-2 AC s up ply 125
516E-1 DC supply 75
PM-1 AC supply 9S
CC-2 carryin.r: cue 49

R. L. ORAl(E
IA a ecerver $119
2A Receiver 149
28 Receiver 189
2C Receiver 189
lAC ee librltor 9
R-4 Receiver 269
R-4A Rece iver 289
R-4B Rece iver 339
R-4C Rece iver 399
4NB no ise bl.nker 49
FL-SOO filte r 39
FL~ l i lt~. 39
CPS-I ceev, supply 12
CC-I c onv . console 39
TR-3 Xc"," 299
TR-4 Xcv. 389
TR-4 /N 8 Xcv. 459
RV-4 remote VFO 69
TR-4C Xc"," 449
RV,,- r~mOte VFO 89
2NT Tra ns milter 99
AC-4 AC supply 85
DC·) DC supply 75
DC-4 DC supply 95
MN·4 matcher 69
ML· 2 1m FM Xcvr 199
TR-22 2m F M Xcv. 149
TR-DC FM Xc"," 119

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Ave . Milwaukee. Wfs. 53216

Phon. 14/4) 442·4200
HOURS: Mon & Fri 9·9; Tues . Wed & Thurs 9 - 5:30: Sat 9 -.3



MAGAZINE'S GUIDE TO
Manufacturer SBE Tempo Motorola Heath Yaesu

Model SB· 144 CL·146 Mctrum I I I1W·202 FT·224

1249:00Latest Price "Sec ,\lI r ' ~ specs 1299.00 1399.95' S179.95

Number of Channels 12 12 12 6 24

Size - hei gh t {i nches 2·3/8" 2.36" 2·3/4" 2·3/4" 2·3/4"

width (inches) 6· 11/1 6" 5.9" 11" 8· 1/4" 7"

depth (inches) 9·1/16" 7.66" 9·1 /4" 9·7/8" 8·1/2"

Wei ght in lbs. 4.6 4·1 /2 8 10 5.5

Power Output Hi/ Low 10 15/5 25/ 1& 10/ 1 lOW 10/ 1

Rx - i-f Frequency 10.7 10.7
21.0 MHz/

10.7/455 10 .7 MH z455 kHz

Rx - Crystal Formula (-:- 3 or -=-9?) 3 3 3 3 9

Crysta l Capacity / Resi stance P.20 10/20 5 40rl 28/ 15

Crysta l Holder (HC25U» Yes Yes Yes Yes Yes

Padder for Receive Xtal? No Yes Yes Yes Yes

Xtal Formula [x 12?) ,24 +12(tx ) - ,24 ,8(tx)

Crystal Capaci ty pF/ Resistance Ohms P.66 30/1 5 - 23/40 25/15

Type Channel Selector Switch Rot. Rot. Rot. PB Rot.

Ac 1nput (120/240» No No No No No

Input Power Rec. Sq.: 12 V @ (** 13.8V @) - .25A .3 .2 -

Receive .35A .35A - - OA5A

Xmt - Hi Powe r 2AA 2.5A 7.5A@25W 2.2A 2.2A

La Po wer - .8A 3.5 A@lOW - 0.7A

Mi smatch Protection Yes Yes Yes Yes Yes

Antenna Connec tor Type UHF UHF UHF Phone UHF

S·Meter? Yes Yes No Yes Yes

Power Output Meter? Y", Yes No Rei Yes

Battery Meter? - No No No Yes

Deviation Meter? - No No No No

Headphone Jack? - No No No No

Type Jack for Headphone - - - - -

SWR Indicator? - No No - No

Synthesizer? - No No - No

Synthesi zer kHz Steps - - - - -

Synthesizer R~ater Offset
(±600 k llother) - - - - -

Accessory Plug? No Yes No No No
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2 meter FM TRANSCEIVERS
Ham Import

Yaesu Sales Satan Intern Audioland Regency Regency Regency

200R KDK-144 Bli4"4.stone ITC Bel tek HR-2B HR-21 2 HR -lms

$ 695~$449.00 $399.00 $650.00 $279.00 $229.00 $259_00 $319.00

Svn Svn 1598tx & 5yn 22 12 12 81598rx
2" 2" 3-1 /4" 3·1/2" 2-3/8" 2-1/4" 4" 4"

8-1/2" 6-1/2" 10-1 /4 " 13" 6-11 /16" 5-1 / 2" 10" 10"

9" 7-3/4" 9-1 /2" 11" 10" 7-1/2" 8-1/2" 8-1/2"

6_6 6_6 8 14 5_9 5-1/2 - -
10/1 . lOW 25W 10/1 10/1 15-1 20W 20W

16.9 MHz!
10.7 5y n 10.7M Hz 455 kHz - 10_7/455 10.7/455 10.7/455

- - - 3 - 3 3 3

- - - 32/40 - 5-35 5-35 5-35

- - - Yes Yes Yes Ye, Yes

- - - Yes Yes No No No
same as

18 24 24- - - rcvr -

- - - - - 32/35 32/35 32/35

Dual (on- 3 rotary Rotary 3 Rot. Rot. Rot. Rot. PB
ce ntr ic switches decimal

- No No 120V ac No - - -
- 1.0A l A 1.7A - ··.18A ··.lgA · · .1 8A

0.45A 1.2A 1.2A 1.8A .4A **.80A ·*.SA n .8A

2.2A 3.0A SA 4_OA 2.5A ·*3.0A ·*4A ··4A

- - - VA .sA - - -
Yes Yes Yes Yes Yes Ye' Yes Yes

UHF UH F UHF UHF UHF UHF UHF UHF

Yes Yes Yes Yes Yes No No No

Yes Yes Yes Yes Ye, 15-m) No No No

No No No N/ R N/ A No No No

No No No Yes No No No No

No No
•

No Yes No No No No

- No - Mini Mini - - -
No - No No No No No No

Yes Yes Ye, Yes No No - No

10 kHz 10 5 kHz 10 kHz- N/A NoRIT/ V XO - -

auto matic yes independent
±600 kHz 600± any offset =600 kHz N/A - - -

No Yes Yes Yes Yes No - -
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Manufacturer Drake Drake Standard Clegg Clegg

Model TR·22C TR·72 826·MA 27B FM·DX

Latest Pr ice "See Mfr 's specs $229.95 $320.00 $398.00 $479.95 $589.95

Number of Channels 12 23 12 Syn Syn

Size - height (inches) 7W' 2·3/8" 2·1 /2" 3·1 /2" 3·1 /8"

width (i nches) 5·3/8" 7·1 /16" 6·7/8" 7·3/8" 7"

depth (inches) 2·5/16" 9·7/16" 9" 9·1 /4" 10-1 /2"

Weight in lbs. 3·3/4 5.5 4 4 5·1 /2

Power Outpu t Hi/Low lW 10/IW 10/1 25W 35/1

Rx - j·f Frequency 10.7/455 10.7/455 11 .7/455 4.5/455 10.7

Rx - Crystal Formula (+3 or +9?) 3 3 9 - -

Crystal Capacity/Resistance 32 32 80 - -
Crystal Holder (HC25 U?) Yes Y., Yes - -

Padder for Rece ive Xtal? No No Yes - -
Xtal Formula (x 12?) x12 x12 18 - -

Crystal Capacity pF/Rcsistancc Ohms 36 36 24 - -
3 d~l decade

Type Channel Selector Swi tch Rot. Rot. Rot. N/A + 0 kHz

Ae Input (120/240?j 12 V de 12 V de optio n. No No
only

Input Power Rcc . Sq.: 12 V @l ( * * 13.BV @) 45mA AA .35A .2A 1.0A

Receive - - 1.2A AA 1.2A

Xmt - Hi Power A5 2.7A 2AA 6.5A 9.5A

La Power - 1.2A 1.5A - 3.5A

Mismatch Protecti on No Yes Yes Yes Yes

Antenna Connector Type UHF UHF UHF UHF UHF

S·Meter? Yes Yes Yes No Yes

Power Output Meter? Yes Yes Yes Yes Yes

Battery Meter? Yes No Yes No No

Deviation Meter? No No No - No

Headphone Jad ? No No Yes Yes Yes

Type Jack for Headphone No No Mini Phono Phono

SWR Indicator? No No Yes No No

Synthesizer? No No No Yes Yes

Synthesizer kHz Steps No No - Cant. 5 kHz

Synthesi zer R~eater Offset lnde- Yes plus
(±600 k l/o ther) No No - pendent 3 optional

Accessory Plug No Yes Yes Ext. $pkr Yes
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2 meter FM TRANSCEIVERS
Emergency
Beacon Genave Genave Genave leam Icom Icom Spectrum

EBC·I 44 Jr. GTX·2 GTX·I O GTX·200 IC·230 IC·2 1A IC·22 560

$599.00 $189.95 $169.95 $199.95 $489.00 N/A $249.95 $180.00

Syn 10 10 10 Syn 24 22 6

2·3/4" 2·1/ 2" 2·1 /2" 2·1 /2" 2·1/ 4" 4·3/ 8" 2·1/ 4" 2·1/ 4"

6-1/2" 6·1/2" 6·1/2" 6·1 / 2" 6·1 /8" 9 " 6·1/ 8" 6 "

9" 10-3/4 " 10· 3/ 4 " 10-3/4" 8·1/2" 11 " 8" 8 "

5 3 3 3 5·1/2 14·1/2 3·3/4 N/A

20W 30W l OW 30W l OW 10/ 1 10/ 1 5W

10.7 13.1 13.1 13. 1 10.7/4 55 10.7/455 10.7/455 10.7

- 3 3 3 - 9 9 +3

- 39/30 39/30 39/30 - 20/ 15 20/15 32

- Yes Yes Yes - Yes Yes Yes

- No No No - Ves Yes Ves

- x12 x 12 x12 - 8 8 x 12

- 20/30 20/ 30 20/ 30 - 20/1 5 20/15 36

TW PB Rot. Rot. Rot. Rot. Rot. Rot.

No No No No No Ves No No

I.OA .15A .15A .15A .2A .2 180 90mA

1.5A .25A .25A .25A o4A A 350 -
7.0A 6A 2A 6A 204 A 2.1 2.0 .9 A

- 2A - 2A N/A 1.2 .9 -

Ves Ves Ves Ves Yes Yes Ves No

UHF UHF UHF UHF UHF UHF UH F UHF

Yes No No No Yes Ves Yes No

Yes- No No No Yes Yes Yes No

No No No No No No No Ves(l ED)

No No No No No Yes No No

Ves No No No No Yes No No

Mini 1/4 " - 1/4 " Mini No No No

- No No No No Yes No No

Yes No No No Yes No No No

5 kHz - - - 30 No No No

any offsets - - - Yes±6 No No No

No No No No Ves No No No
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\Nhich 2m Rig

r
Amateurs are forever calling up 73

Magazine and asking what FM trans
ceiver they shou ld buy. Is this one any
good? Is tha t o ne any good? The
answers somet imes are not cern 
fortab ly clear cut, and often reduce to
another simple question: What do you
want in an FM rig?

You have to decide whether you
can get along with six chan
nels . . . with twelve ... o r, perhaps. if
it is worth it to get all t he channels 
wh ich means a synthesized rig. Do
you really need mo re th an 24 chan 
nels? Will you wan t a combinat ion
walkie-talkie and mobile rig? Or are
you looking for a rig just to use at
home? Do you want to be able to use
the same rig for FM and for working
sideband ... perhaps via the Oscar

satellites' How important is ac power
for you? How much do you wan t to
spend?

T he last questio n a nswers ma ny of
t he others, for it is a good ge ne ra l ru le
t ha t the more doodads you wan t o n
your rig, the more it is going to cost.
Some amateurs figure that the actual
cost of a rig is about half t he price
they pay , since they will probably be
able to sell it fo r abou t half price in a
couple of years, when t hey move on
to a newer rig. At least It could be
worth half price if it is sti ll in good
shape - some a ma te urs have a du stbin
complex and turn any piece of new
gear in to WWII su rplus in a week.

With few exceptions the rigs listed
have been tested at 73 HQ. (No tests
have yet been possible on the Brim-

stone, and only a prototype of the
ESC Jr has been wrung out.l T he new
Clegg FMDX is not yet available, no r
the KDK - watc h for data o n t hese in
la ter issues, as t he y become availab le
a nd a re checked ou t.

A word to manufacturers, if t here
are any gripes on t he guide: We really
tried to make it accurate . It took
months to finally wring info and
pictures from everyone - and sti ll we
had to piece thi ngs together from ads
o r old spec sheets in some cases. If it
is th is d iffic ult fo r the 73 st aff to
round up th is data , imagine how
impossible it wou ld be for t he average
reader! T he gui de may not loo k like a
b ig dea l, bu t it took weeks of work
fo r five people and you-wou ldn' t
believe-haw-many phone calls. En
joy . . . please.

AUDIOLAND

• Dime nsio ns : 3 .13" H x 7" W
x 1 0 .5 " D

• We ight: 5 .51bs
• Price: $589.95

erntermoo atten: .::>66 dB
• LED numeric f re q ue ncy
disp la y (6 dig it s )

• Mod u la r const ruc ti o n

DRAKE

R. L . D rake Compan y
54 0 R ichard Street
M ia m is bu rg O H 4 5 342

27B

• Sy nth esized c h a n ne ls
• Po wer o utp u t o f 2 5 Watts
• Full independent t ransmit
• Receive cove ra ge 146-148
M Hz w it h 1 k Hz r eso lu t ion
• No repeater o ff se t o r
c han nel sp aci ng limitations

• Di scrimin ator m ete r
• Mobile mou n t w it h lo c k ing
dev ice

• Dimensi ons: 3 .50" H x
7.38" W x 9.2 5" D
• Weight : 4 lbs
• Price: $479.95

••••'l.-"'--__"'-_

BELTE K·W5570

. 2 2 c ha n n e ls

• O utput power o f 10 Watts
o r 1 Watt

• $-meter a n d p ow er o u t p u t
m ete r

• D imensi o ns : 2 .38" H x
6.66" W x 10" D
• We igh t: 5.9 Ibs
• Price : $279 .00

A u dioland
3 6 633 S. G ra tiot
Al t. Clemens 1\11 4 8 043

CLEGG

Clegg Division,
I nte rnatio n al S ignal &
Control Corp.
3 05 0 He m p lan d Hoad
La ncast er PA 1 760 1

FM-DX

• Sy nthesi z ed c ha n nels
• Po we r o u tp u t o f 35 Wa tts o r
1 Watt

• F re quenc y c ove ra ge: 1 4 3 .5
- 148.5 M Hz
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TR·J2

. 23 channels, 2 supplied
• Outp ut power of 10 Wa tts
or 1 Watt
• F req ue ncy ra nge: 144
t hrough 148 M Hz
• Dimensio ns: 2·3/8" H x
7·1 /1 6" W x 9 ·7/16" D
• Weight : 5 .51bs
• Price: $320.00 (Including
D yn am ic microp hone, DC
power cord, four p osition
m obile m ounting bracke t,
desk m ount s tand, m icro
phone, hanger, aux iliary con
n ee tor plug and external
speaker p lug.)
• A ccessories: ACtO power
supply @ $44.00

TR·22C

. 12 cha nnels, 2 supp lied
• Ou tput power of 1 Watt
minimu m
• Frequency ra nge: 144
through 148 M Hz
• Monolithic crystal filter in
i-t for superior adjace nt
channel selectivity
e tmproved microphone
• Dimensions: 7.5" H x 5.38"
WX 2.3 1" D

• Price: $229.95 (Including
mike, over-tbe-snoutder carry
ingcase, 120 V acand 12 Vdc
cords, 10 ni-ced be t te ries. and
speaker/headphone plug.)
• Accessories: AC-10 po wer
supply - $44.00, AA·IO lOW
amplifier - $ 49.95

EMERGENCY BEACON

Eme rgency Beacon Corp"
13 K River Street
N ew R o chelle NY 10801

EBC·l44 Jr.

• Synthesized channels
• Outpu t power of 20 Watts
• Fre quency range : 143.5
MHz to 148. 5 MHz in 5 kHz
incre me nts

MAY 19 75

• Sy nthesizer flexibility that
offers a c hoice o f 600 kHz
offsets up or do wn, automat i
ca lly se lected fo r sta nda rd
cha nne l spacing

• Re ver se s im p lex a nd
frequ enc y s p l it allowi ng
tota lly in dependent receive
and tra nsmi t freq ue ncies
• Di me nsions: 2 .75" H x
6.50" W x 19" D
• Weight : 51bs
• Price: $599.00

GENAVE

General Aviation Electronics, l n c.
4141 Kin gm an Drive
I n d ia nap o lis I N 46226

GTX·l0

.10 c ha nnels
• Output power of 10 Watts
• Simple conversio n to 3 0
Watt o utp u t
• Easily c ross- wire d for dupl ex
crystal o pera t io n
• Transmit ind icator light
• Pe r f ect fo r portab le
opera t io n wi th HamPa k

• Dimensio ns: 2.5" H x 6.5"
W x 10.75" D
• Weight : 31bs
• Price: $169.95
• Accessories: Touch Tone
Encoder - $59.95, Subaudible
Tone Enc oder - $19.95, AC
Po wer Supply $49.95, Batte ry
and Antenna Package (less
batteries) $29.95, Battery and
Antenna Package with 60 Watt
hour rechargeable battery 
$724.95

GTX·2

.1 0 c ha nnels
• Ou t pu t po wer of 30 Watts
• Pu sh-butt on c ha n n e l
selectic n
• Rear panel ex te rnal speaker
jack
• Backlighted for night opera
tion
• Transmit indicator light
• Perfect for mobile operat ion

• Dime nsio ns: 2.5" H x 6 .5"
W x 10.75" D
• Weight : 3 1bs
• Price: $189.95
• Accessodes: Same as those
available with GTX-10

GTX·200

• 10 channe ls
• Ou tp ut power of 30 Watts
• Separate controls for inde
penden t trans mit and receive
freque ncy selectio n
• Switc h for toc k-ln o f pre
-select ed frequ ency pairs
allows o ne-knob operat io n
• Rear panel externa l speaker
jack
• Backlighted for n igh t
opera t ion

• Dimensions: 2.5" H x 6.S"
W x 10 .75" D
.Weight: 3 1bs
• Price: $199.95
• A ccessories: Same as those
available for GTX-10

HAM IMPORT SALES

Ham Import S ales
P.O. Bo x 1 0 0 9
Blaine iVA 98 230

KDK-144

• Sy nchronized c ha nne ls
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Metrum II

.1 2 cha nnels
• Output power of eit he r 25
W/1W orl0W/1W
• Reverse polari t y p rotection
• Pr o v is ion f o r e xte rnal
speaker
• Only o ne crystal requ ired
per c ha nnel
• Crysta ls supplied fo r 146.94
• Reversib le cont rol panel and
mounting tray for ea se of in
stalla tio n in various positions
• Dimensio ns: 2. 75" H x 11 "
W x 9.2S· D
• Weight: 8 Ibs
• Price: 25 Watt $499.95,
10 Watt - $399.95

rrc Multi-2000

• Synthesized c ha nne ls
• Output power of 10 Watts
or 1 Watt
• Frequency range: 144 - 148
MHz possible with RIT a nd
VXO continuous
• Output power adjustable
wit h internal controls from 0
W - 15 W, all mo des
• Multi -mode 2m t ra nsceiver:
CW/SSB/NBFM/WBFM
• Dimensions: 3.5" H x 13" W
x 11" 0
. We igh t : 14 Ibs
• Price: $695.00

INTERNATIONAL

MOTOROLA

• Di me nsio ns: 4 .38" H x 9" W
x 11 " D
• Weigh t: 14.51bs
• Price: N/A

Motorola Corporation
Amateur Radio Division
Phoenix AZ

I n te rna t io nal Telecommunications
Corporation
P. O. Box 4235
Torrance CA 905 10

I
.,.~._.~

• •IQ" t, t,, ,
••

Q
11:;-••

, •- ':"-.~- "- .. , -
• 5 c ha nne ls su ppl ied
• Inpu t st reng th a nd o utpu t
power ind ica tion on a meter
• No re lays to wear
• COR light shows receiver
signa l without audio being on
• Dimensio ns: 2.25" H x
6.13"Wx 3.75" D
. Weigh t: 3.75 1bs
• Price: $249.95

IC·21A

. 24 channels
• Output power of 10 Watts
or 1 Wa tt
• Frequency range: 144.00 to
148. 00 M Hz
• Discr iminator meter - S
meter/power o utput me ter
• Netting switc h for
calibration

IC·22

. 22 c hannels mobile
• Output power of 10 Watts
or 1 Watt
• Freq uency range: 144 to
148 M Hz

• Dime nsions: 2 .25" H x
6.13" W x 8.50" D
. Weigh t : 5.5 1bs
• Price : $489.00

• Freq uency coverage: 146 
148 MHz
• Quick disconnect mobile
mount
• Modular constructio n

t ..... 1 W t

, ,.,, ' i _ _H_~ . f
\S.. . • _@F '

ICOM

HW·202

- 6 cha nnels
• Output po we r of 10 Watts
• All p lug-i n crysta l channels
• Dime nsions: 2.75" H x
8.25" W x 9.88" D
-Weight: 10 Ibs
• Price: $179.95( in kit form
only)
• A cc esso r ies: AC power
supply - $29 .95, Tone Burst
Encoder - $24.95, Mobile
Antenna $19.95, Fixed
Station Antenna - $17.95,
VHF wattmeter - $34.95,
PWR Amplifier - $69.95

IC·230

• Sy nt hesized c hanne ls
• Output power of 10 Watts

HEATH

• Outp u t power of 10 Watts
• $-me ter a nd power o utp ut
meter
• LED readout
., memory channel set at
146.52
• Accessory p lug for tone
access
• Dimensions: 2" H x 6.50" W
x 7.75" 0
• Weigh t: 6.6 Ibs
• Price $399.00 ( Including
m i c r oph on e . m o un t ing
bracket. and power cord)

I C O M
D ivisi o n o f ACS, I nc.
B o x 33 1
R ichardso n rx 75080

H eath Company
Benton Har bo r M l 49022
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- tl

SB·144

.12 channels
• Output power of 10 Watts
• All plug in crystal channels
• S-meter and power output
meter
• Dimensions: 2.38" H x
6.69" W x 9.06" D
• Weight : 4.61bs
.Price: N/A

MODEL 560

.6 channels
• Output power of 5 Watts
• Frequency range: 146 to
148 MHz
• Built-i n 3" speaker
• Front panel LED pilot light
doubles as accurate battery
voltage indicator
• Front and rear panel
antenna jacks
• Dimensions: 2.25" H x 6" W
xS" D
.Price: $180.00
• Accessories: 120 V P.S. 
$45.00, 25 W Amp/preamp 
$89.00, Battery and charger
$69.00, Mounting Bracket 
$8.00

826MA

.12 c ha nnel
• Output power of 10 Watts
or 1 Watt
• Frequency range: 143 to
149 MHz
ecomcretefv solid-state
• Enclosed in a splash-proof,
weather-resistant case
• Built-in loudspeaker ,
microphone, line filter, uni
versal mounting bracket and

SPECTRUM

STANDARD

Spectrum Co m m u nicatio ns
Box 14 0
Worcester PA 19490

Standa rd Co m mu nic a tio ns
639 North Marine Avenue
Wilmin gton CA 9 0744

SBE

• Readout lights detail search
• Transcan locks on and hears
entire transmission
• Push buttons for each of the
8 transmit channels
• Dimensions: 4" H x 10" W x
8.5" D
• Price: $319.00

SATAN

Brimstone 144

• All channels
• Output power of 25 Watts
• Frequency range: 143.00 to
149.99 MHz in increments of
5 kHz
• Backlit front panel
• Durable foam vinyl covering
on cabinet
• All solid-state with plug 10
modules
• Dimensions: 3 .25" H x
10.25" W x 9.50" D
• Weight: 81bs
• Price: $650.00
• Accessories: Touch Tone 
$18.95, sub-audible PL con tin
uous tone - $18.95, dial tone

$18.95, Tone Burst
$28.50, 142 MHz coverage 
$15.00

Satan Electronics, Inc.
R.R. 3 Box 3 8 A
Salina KS 67401

SBE Linear Sys te ms, Inc.
220 Airport Blvd.
Watsonville C A 950 76

•

• Mode switch enables
pre-determined or indepen
dent paired frequency trans
mit and receive operation
• Dimensions: 4" H x 10" W x
8.50" D
• Price: $259.00 (Including
plug-in ceramic mike, mount
ing bracket and factory in
stalled transmit and receive
crystals for 146.94 MHz)

HR·2B

• 12 channels
• Output power o f 15 Watts
or 1 Watt
• Frequency range: 144 - 148
MHz
• All plug-in crystal channels
• Audio output of 3 Watts
• Dimensions: 2.25" H x
5.50" W x 7.50" D
.Weight: 5.51bs
• Price: $229.00 (Including
plug in ceramic mike, mount
ing bracket and transmit and
receive crystals for 146.94
MHzl

HR·212

.12 channels
• Output power of 20 Watts
• Frequency range: 144 - 148
MHz

HR·2MS

.8 channels
• Output power of 20 Watts
• Frequency range: 144 - 148
MHz
• Receiver automatically scans
8 channels for active signals

,
REGENCY

R egenc y Electronics, Inc.
7707 R ecords S tree t
Indianap olis I N 4 6 2 2 6
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factory insta ll ed c ry sta ls for
four popular c han nels
• Dimensions: 2.50" H x
6 .88" W x 9" 0
. We igh t : 4 lbs.
• Price: 5398.00
-Accessories: A C supply 
$56.00, external speaker 
$17.00, portable bat tery pack
- $34.00, tone squelch board

$81.50, sotid-s te te tone
squelch b oard - $95.50, re 
placement m icrophone con
nector - 53.00, replacement
dc p ower cable - $1 .25, trans
ceiver mounting bracket for
m obile - $ 3.00

TEMPO

Henry Radi o
1/ 2 4 0 West Olympic Blvd.
L os A ngeles CA 90064

CL·146

.1 2 c ha nnels
• Ou tput power of 15 Wa tts
o r 5 Wat ts
• Frequency range: 144 to
148 MHz
- RF o utput mete r, S merer•
receiver detector meter
• Au d io outpu t at front p anel
e tntema! speaker - Dy nam ic
h igh impedance microphone
• Di me nsio ns: 2.36" H x
5.90" W x 7.6 6" 0
. Weigh t: 4 .Sl bs
• Price: $299.00

YAESU
Y aesu _lIuse n US A. I nc.
7625 East !t osec ra ns "tN' n ue
Param o u n t C A 90723

FT-224

. 24 c ha nne ls
• Outp u t powe r o f 10 Watts
o r 1 Wat t
• Frequency range : 14 4 to
146 MHz or 146 to 148 MHz
· Discri minato rIS-me ter
• " Call " or pr iority c han ne l
e soooneo w it h 3 channe ls
• Ex ternal speaker jack
• D ime nsi ons: 2.75" H x
7 _08" W x 8 .66" 0
e We igh t : 5.5 1bs
• Price : $249 .00

SIGMASI ZE R-200R

• Sy n thes ized c ha nnels
e Ou rput po we r of 10 Wa tts
o r 1 Watt
• Frequency ra nge : 144 to
146 MHz o r 146 to 148 MHz
• Priority c hannel ove rrid es
main c ha n nel selec tor
• Ex te rna l speaker jac k
• Dime nsio ns: 3.15" H x
8 .66" W x 9 .0 5" 0
. Weigh t : 6 .61bs
• Price: $449.00

COMMUNICATIONS
SPECIALISTS

P.O. BOll 153, Brea CA 92621

MINIATURE
SUB-AUDIBLE
TONE
ENCODER

Money! You can get top dollars now for U.S.
surplus electronics, particularly Collins. Write
or call now for your bigger than ever quote ,
Space Electronics Corp., 76 Brookside Ave.,
Upper Saddle River, N.J. 07458 (201) 327·7640.

~ith.r Plugs OR Soc1r;.ts

S lor $3 ~o?r.
PArD

N.J . ,esidents edd 18cSeles Tex

WORLD 0SLBUREAU

PL-259
50-239

5200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL BUREAU to hand le all o f
your QSLs to anywhere; ne x t door \ t he ne xt
sta te, the next cou n ty th e who e wor ld .
J ust bundle t hem u p (p\ease arra nge a lp ha
beticall y ) and se n d t he m to us wit h pav
ment o f 6t each .

Se nd SASE for other C ermectcrs.
COAKIT P.O . BOI( 101.A, Du mont, N. J . 076 28

N/£CIlSHA.

. C o m p a t ib le w.lh ell sub audIble lone systems such aI
P riVillte Line C hennal Guard QUIet Ch.nnel etc

• GllISs Epol(y PCB . silicon tranSisto rs . and la":talu;" elec lfO
Iy tlcs used throu'olhOut

• Any minIature dual coil contac t lass reed may b . u-.ed
( MO Torola TLN6824A, T L N 6 1 0 9 B - B rlNTlcO A F-201

- Power o.>d b y 12 vd c @3me
- U se On an y to n e f requ ency 6 1 H z 10 250 Hz
- M in ia t u re in size 2.5 ~.151( 1_5·' h l'ol h
- W ir ed and t e sted , , . .. . . $ 14 ,95
. C o m p le te less reed (Avail a ble in 33 fr eQs f o r $ 17,50 e ar
. O u t p u t 3v AMS si new a ve, lo w distort ie n
• Po stpaid - C a lif r esiden ts add S % seres t a ~
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, ensineerinsBANKAM£A ICAAD

320 WATER ST,
- DIY. of BROWNIAN ELECTRONIC S CORP. _

P.O. BOX 1921 BINGHAMTON, NY 13902 607-723-9574

MINI-CATALOG 1975
THE WORLD'S MOST COMPLETE LINE

OF
VHF-FM KITS AND EQUIPMENT

factory wi red
facto ry wi red

COl Kit 10 channel receive xtal deck w/d iode switching
C02 Kit 10 channel xmit xtal deck w/switch and trimmers
COR2 Kit complete CORwi th 3 second and 3 minute timers
SC2 Kit 10 chan nel auto-scan adapter for RX
TX144 Kit exci ter- I watt-2 meters
TX220 Kit exciter-I watt-220 MHz
TX432 Kit exciter-NEW-432 MHz
RX144/220 FKit 140-170 or 210-240 MHz rcvr w/8 pole cer 455 filter
RX144/220 C Kit 140-170 or 210-240 MHz rcvr wl2 pole 10.7 xtal filter
RX432 C Kit NEW-432 MHz receiver
HT144 B Kit 2 meter-2w-4 channel-hand held xcvr
PA1501H Kit 2 meter pwr amp- 15w-compl. ki t w/SS switching
PA2501 H Kit simi lar to above-24w
PA144/15 Kit similar to PAI 50lH lesscase, connectors and switching
PA144/25 Kit similar to above-25w
PA220/15 Kit similar to PA144/15 for 220 MHz
PA432/10 NEW-similar to PAI44/15 except lOw and 432 MHz
PA4010H Kit lOw in-40w out-relay switching
PAll0/l0 lOw in-IIOw out 2 meter amp
PAll0/30 30w in- l lOw out 2 meter amp
PS3 Kit power supply regulator ca rd
PS12C Kit 12 amp-12 volt regulated power supply w/case
PS24C Kit 24 amp- 12 volt regulated power supply w/case
RPT144 NEW-15 watt-2 meter repeater factory wired
RPT220 NEW- 15 watt-220 MHz repeater facto ry wired
RPT432 NEW- 1O watt-432 MHz repeater

Repeatersare avai lable in kit form-write for prices

SEE YOU AT DAYTON!

$ 6.95
$14.95
$19.95
$19.95
$29.95
$29.95
coming soon
$65.95
$69.95
coming soon
$129.95
$49.95
$59.95
$39.95
$49.95
$39.95
coming soon
$59.95
$179.95
$149.95
$ 8.95
$69.95
$99.95
$595.95
$595.95
coming soon

ITEM PART # DESCRIPTION PRICE EXTENSION

•

_____ ZIP _
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oRUSH ME HOTLINE TOOAY! Fo,only

$8 a yearl Bill me after I receive my first issue.

Zip

Enxpnnp

Call

While we are to some extent a prisoner
of the authors of the articles - if they
don't write them we can't print them 
still we do like to know your reaction to
what we do publish so we can keep trying
to bring you what you enjoy the most. In
the interests of science then, please let us
know which articles you enjoyed the
most and which you disliked most. The
author of the article with the most votes
will get a check for $50 extra to encour
age him to get busy and write more.

WOW!
I

UGH!!

City State _

Name _

Address' _

Ham radio is too great a hobby for us to
keep it to ourselves. Let's tell the whole
world about it! And what better way
than by sporting this attractive lime
green bumper sticker on your car! It's
only 50cf - and it's phosphorescent so
you can see it even at night. Go
ahead ... SPREAD THE WORD! Order
yours TODAYI

••••••••••••••••••••
Spread the Word Bumper Sticker
73 Inc .• Peterborough NH 03458

r
5/

Call

I

Latest FCC News
(from inside the FCC)

Latest Docket Releases
usually in entirety

Late DXpedition News
Hot Propagation Report
Job Openings
Contest News
Conventions - Hamfests
Brand New Products
Inside Industry News

The fact is. if you are an astute shopper,
you can pay 50% more for Brand X than the
subscription price of Hotline (a mere $8 per
year by First Class Mail) and end up with a
newsletter which is about half as big (half as
much neVIIS).

Hotline overcomes the two month news
delay of 73 Magazine (and all other ham
magazines) by bringing you the latest hot
news while it is still news. This puts you in
the know on the air - over the repeater 
and at your ham club.

(JET ~1, ~
IT
wAi/~
if:t ~

HIJT!~

Address

Name

City State Zip,-__

73 MAGAZINE, Peterbcrcuqh NH 03458 VOXPOOP, 73, Peterborough NH 03458
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$295 $295
All Robot Model 70A Monitors Now at

SPRING CLEARANCE
SALE PRICES!

ROBOT

pri ce with ou r money back gua rantee. If you get
hooked on SSTV like thousands of ot her SSTV opec·
aloes, and you want to go the whole way. you can add
a 70B conversion kit la ter for only 599. or have it
fac tory installed for S145.

At these prices. ),ou can't lose. But don' t wait.
Quant ity is limited.

M odel aDA SSTV Camera at $345

M odel 70A at the reduced price of $ 29 5

The new M odel 70B M onitor at $44 5
D
D
D

Not to be outdone by the au to co mpanies. Robot is
reducing the price of our Model 70A Monitor to only
$295. while supply lasts.

We're offe ring this outstandi ng value to beat inflation
and to clear our inventory so we can increase pro
duction of our new Model 70B"3 in l" Monitor.

Buy one of our 70A Monitors now a t this reduced

--,
I
I
I
I
I
I

ROBOT RESEARCH. INC. II
7591 Convo)' Court

Sa n DteCo. Californ ia 92111 I
Phone 7 14·279-9430

I a~ I
I State ZIp I
~----------------------------------~

r-----------------------~ I Please send me the follow ing Robot eq u ipment. I understand
I that if I am dissatisfied for any reason , I can return the units

and receive a fu ll refund .
I
I
I
I
II Name Ca lt _

I Address _



FRESNO CA
MAY 2-4

T he 197 5 Pacific Division American
Radio Relay League Convention will
be held on May 2-4 at the Sheraton
Inn in Fresno. Judging from past
turnouts we can expect between 500
and 600 registered delegates and 100
to 200 non-registered hams. Rooms
are single. S17; double. $20; and
suites, $35. Limited number of rooms
availa ble - they must be rese rved
through the convention committee.
For more informat ion contact : Berge
Bulbulian WB60SH, Exhibi t Chair
man, Fresno Amate ur Radio Club,
f rc., P.O. Box 783. Fresno CA.

SAN OIEGO CA
MAY 2-4

This year's West Coast VHF Con
ference will be held at the Sheriden
Inn on Harbor Island in San Diego on
May 2·4, 1975. Tech talks are sked for
Sat . 3rd, from about 9 am to 5 pm;
prize drawi ng; Noise Figure contest
Sat evening; Antenna measuring con
test Sun am Pre-reg is $2.50, ho tel
accomos are $21 single, $27 dbl. More
info wil l be sent later to t hose on our
mailing list . Those who don't get one
should drop a line for info sheet, etc,
to Louis N. Anciaux WB6NMT, Spec
Comm Sys, 4519 Narragansett Ave,
San Diego CA 92107.

CAD IL LAC MI
MAY 3

The Wexsaukee Radio Club
announces their 15th annual Swap
Shop and Eve-Ball that will be held
May 3rd in the Nati onal Guard
Armo ry in Cadillac, Michigan starting
at 9 am This Swan-Shoo is open to all
radio amateurs, CBers and anyone
interested in radio communications.
Lunches will be available at noon and
there is lots of free parking. Tickets
available at the door. All are invited.

CONNECTICUT 050 PARTY
MAY 3-5

Contest period 2100 GMT May 3 to
0200 GMT May 5. Certificates to
highest score r in each A RRL section
or Province and each Connecticut
county. Special - Worked A ll Cormec 
ttcut Counties certificate. T rophy to
highest scoring club entry. For info
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write Candlewood Amateur Radio
Assn. , c/o Donald Crosby W1EJM, 10
Royal Rd., Danbury. Conn. 06810.

WESTMINSTER MO
MAY4

T he Potomac Area V HF Society
wil l hold their Annual hamfest on
Sunday, May 4, 1975, at the Agr icul
tural Center in Westminster, Mary land
between th e hours of 9 am to 5 pm.
There wil l be a registration of 53.
Talk-in wi ll be on 146.94 & 52. For
information contact K3DUA or
WA3NZL

GREENVILLE SC
MAY4

The Blue Ridge Radio Society's
annual Hamfest will be held Sunday,
May 4 , 19 75. Same location as in past
years at Cleveland Park in Greenville,
South Caroli na. Prizes. f lea market,
bingo. Talk -i n on 146.01/ 61.

ST PETERSBURG FL
MAY4

T he St. Petersburg, Flor ida, Ama
teur Radio Club (SPARC) will hold
t heir annual Hamfest at Lake
Maggiore Park, Sunday. May 4,1 975.
Tables will be available for sales or
t rading of used and Home brew equip
ment as well as home-made Arts and
Crafts i tems.

GEORGIA 050 PARTY
MAY 10-12

Starts: 2000 GMT, Satu rday, May 10,
1975
Ends: 0200 GMT, Monday, May 12,
1975

The 14th annual Georgia aso
Party is sponsored by the Columbus
Amateur Radio Club, Inc. There are
no t ime or power restric tions and
contacts may be made once on phone
and once on CW on each band with
each station.

For furt her info contact John T.
Laney, 111 , K4BAI , P.O. Box 421 ,
Columbus GA 31902.

LAKE OELTON WI
MAY 17

The Yellow Thunder 5th Annual
Hamfest will be held Saturday May
17, 197 5 at the Dellview Hotel in
Lake Delton WI. I ndoor and outdoor
swap areas, 146.94 hidden transmitter
hunt , ladies activi ties, liar's contest,
V H F Repeaters, RTT Y and much
more. Tickets $1 .50 in advance/$2.00
at door ; $6.50 in advance includes
req., act ivities and banquet / $7.00 at
door. Mail reservati ons to J. P.
Anderson WB9EWR, 624 14th si..
Baraboo WI 53913. Talk-in on 146.94
MHz.

DURHAM NC
MAY 17·18,1975

Durham F.M. Association proudly
presents its annual Hamfest, ttea
market and F.M. Convention. Satur
day and Sunday, May 17-1 8, 1975.
Downtown Ramada Inn, Durham NC.
Advanced registrat io n $2.00 - $3.00
at door. Children free. Satu rday night
banquet - res. $11.00. For info write :
Durham F.M. Association, I nc.• P.O.
Box 8651, Durham NC 27707.

BURBANK CA
MAY 17-1 8

Th is year's W6LS Hamfest will be
held at W6LS on the weekend of May
17-18. Saturday 10 am - 5 pm;
Sunday lOam - 4 pm. Contests,
indoor/ou tdoor displays of ham gear
and accessories, technical prese nta
tions, prizes and free parking. T ickets
$2; children 12 and under, f ree. Key
people: Ray Biederman WB6 NSJ
booths; Ed Satchell WB6MHE
speakers; Dave Cox WA6BIO
tickets.

CEDAR POINT OH
MAY18

Vacation Land Hamfest Sunday,
May 18, 1975 . Erie County Fair
grounds near Cedar Point . Huge flea
market area. First prize - Regency
H R-2B. T ickets - $1 .00 advance,
$1.50 at gate. Informat io n: Hamfest,
P.O. Box 2037, Sandusky OH 44870.

TRENTON TN
MAY 18

T he Annual Humboldt ARC Ham
fest is Su nday May 18 at Shady Acres
City Park, Trenton, Tennessee. Flea
market, ladies activities and play
grou nd . Contact Hugh Wardlaw
WB4SLI , 2678 Cole Drive , Humboldt
TN 38343_

BILLINGS MT
MAY 18

Yellowstone Radio Club will hold
their annual p icnic and an auct io n.
Pot luck and clean out your ju nk box.
Talk-in on 39 10 k Hz and 146.94
simplex.

BRONX NY
MAY 18

The Bronx County Historical
Society will sponsor a specia l events
stations on Bronx Bicentennial Day,
Sunday, May 18. The call requested is
KT2BBC. We wi ll operate on 40
meters, phone and CW; 20 meters
phone and CW; and 2 meter FM. The
Novice bands wi ll be kep t activ e on
40. We want to make as many
contacts as possib le and ask that all
hams look fo r us. All OSL card
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collectors will receive special cards
with an SASE or a stamp to M.
A lpert, 2425 Fish Avenue, Bronx,
New York 10467. Cards from SWLers
are also welcome.

Those interested in ham radio can
get information on amateur radio
licensing at the station.

The operation will be all day
Sunday and area hams are inv ited to
come and enjoy the events, shows and
exhibits in Van Cortland Park in the
Bronx.

WEST LIBERTY OH
MAY 18

The Champaign Logan Amateur
Radio Club wi ll hold their annual f lea
market and auction May 18, 1975 at
12 pm at the West Liberty Lions Park,
West Liberty OH. Talk -in on 146.52
and 146.13/73.

IRVI NGTON NJ
MAY 18

The Th ird Annual Irv ington Radio
Amateur Club Hamfest will be held
this year on Sunday , May 18, 1975at
1:00 pm in the Irv ington P.A.L.
Building, 2B5 Union Avenue Iexit 143
on Garden State Parkway North, exit
143b on Parkway South). Door priz es
inc lude Drake TR22C, mobile 2 meter
power amp, mobile 2 meter gain
antenna, plus much more, Admission
$1 ,00, tables $2.50. For advance sale
or more info contact WA2PWZ,
WA200V or WB2SRY, Talk -in on
146.94, 146.52.

WABASH IN
MAY 18

Wabash County Amateur Radio
Clubs 7th Annual Hamfest, May 18,
1975 4· H Fairgrounds, Wabash,
Indiana. Advance admission $1.00 per
person ($1.50 at the gate). Time 7 - 4
pm. Major drawing $1.00 donation
per ticket. Hourly prizes 10 am • 2
om. Technical sessions, large flea
market, prizes for: Oldest and
youngest ham, ham furthest from
home OTH. Free all- night camping,
tables available, coffee & donuts.
Ca ll-in on Simplex 94-94, 28-88,
repeaters 146.1 3-73, 14763-03. For
further information contac t : Bob
Mitting WB9DKH, 663 N. Spring
Street, Wabash IN 46992.

KNOXVILLE TENN
MAY 24·25

The Rad io Amateur Club of
Knoxville is pleased to announce that
its annual Greater Knoxville Hamfest
will be held again on May 24th and
25th, 1975. As always, the activit ies
will be located in the Jacobs Bu ilding

MAY 1975

at Chilhowee Park, Knoxvill e. Al l
activ it ies, includi ng the large f lea·
market, will be held indoors, so incle
ment weather will be no prob lem. In
addition to the fleamarket and various
exhibits, we have an excellent zoo,
amusement park , and overn ight camp
hookups right in the Park. No hamfest
admission or regist rat ion charge. Table
renta l for fleamarket. Ticket dona
tions for prize drawing on Sunday.
Picnic Saturday afternoon. Talk-in on
34/94 and 3980. More info from
WA4BTK, John Gwin, 1316 K irby
Road, Knoxville, Ten nessee 37919_

INDIANAPOLIS IN
MAY 25

The Indianaoclis Red Cross Radio
Club will operate a commemorat ive
station, WI9NDY, during the hours of
1400 to 2100 GMTon May 25, 1975,
the day of the 1975 500 Mile Race.

The primary operating frequencies
will be 3.905, 7.275, 14.295, SSB and
146. 52 FM. During the course of t he
operation, the following frequencies
will be operated at various t imes
depending upon band conditions and
act ivity on the primary frequencies:
7.015 CW, 21.355, 28.505. 50.105
SSB; 52.525, 146.94 fM. A special
commemorat ive OSL wil l be issued
for all stations worked and submitting
their OSL for verification. OSL to :
Red Cross Radio Club, 44 1 East
Tenth Street, Indianapolis, Indiana
46202.

ROCHESTER NY
MAY 31

Western New York Hamfest date is
Satu rday, May 3 1st at t he Monroe
County Fairgrounds. Hotel head.
quarters is the Rochester Marriott.
FCC exams at the Hamfest. lnforma
tion? Write: WNY Hamfest , Box
1388, Rochester, NY 14603.

GR EEN SPEAKS

Wayne Green witt be on the FM
program at the Rochester Hamfest
May 31 from 10:00 - 10:30 - the
top ic will be the effects of docket
20282 on FM and VHF operating.
There are hints that Green feels that
this docket will be a catast rophe for
VHF and FM oevejoprrent.

Ivan Loucks will be runninq the
FCC forum at 2-3:30 - Gary Hen
drickson and Johnny Johnston are
scheduled to be present . This should
be a hot one as it comes just two
weeks before the deadline for filing
comments on 20282 - and the call
letter restructuring docket should be
fl ying by then, attracting fiery darts.

D.wid M. ER n /)oo!"9 WB2AGJ
7·17 Fa;r L.awn A ....nu.
F.ir L....'" NJ 0 1410

AI/band VHF Receiver:

Addition

( ./al/lw ry, JIj ;-.i. IJ(/J!f' ,~ JlI.i -1 J:! )

Coil and Parts Inforr .auon

Ll . L2 - 8 Y.. t ur ns =26 enarnelO!'d on 1/0" lIug-tu ned
form tap at 2 lur .... from ground .md.
L.3, L4 - 8 tur.., Ia...... as above, no lap..
L5 - 12tur.... aoo..e.
L6 - 6 % lu rns :='18 enameled on 318" slug- tu ned
lorm, taP at 1J(, lurns Iro m cold end.
l 1 - 5% tu rns =26 ena meled on 1/0" BR ASS
slug-ru ned form, lap a l l " t urns from grou nd.
L8 - 4 '1; lur ns • above. I3P at 1" turns from
grou nd.
L9 - 3 % tu rns , as ab<.lve, no tap .
L1 0 - 4 % turns, as a boYe, nO tap.
Ul - 5% lurns #26 enameled On \4" slug·tuned
form (ironl.
11 2 - 10 turns #26 enameled o n 118" BRASS
slug-lVned form .
L13 - Same as L6 .
L14, L1 5, L16, L17 - 2 turns #18 airwound. 1/0"
diamete r, W' 10 "11.
l18 - 1 Y.. tur.. :l2'6 on W' iron slug-tuned form.
L19 - 5 turns =26 eOilf'1'"leled on 11(1''' 8R ASS
lIu~uned form.
1.2O - 6 % l urns, same as L6.
L21 , L.22, L23, L.24. l..2S-1 Y," lengl h o f #1 4
t inned CoPPel" Mi• .
L.21 . l.V _ tap a l W' from gro<.t nd .
L29 - lap at Y.," & ' ''from ground.
L25 - 7 turns =26 enameled o n Yo" iron slug-tu ned
for m.
l.26 - 6 turns #26 e nameled o n 1/ 8" BR ASS
slug·t u ned lorm.
L27 - 1 Y, tu rns #26 over l.26.
L28 - sa me as l6.
lJO. L3 1, l 32. l 3 3 - 6'1; turns #1 8 o n 3/8
s1 ug-tu ne<llorm. tap L30 & l 3 1 al l % turns from
ground.
134, l 37 - 18 turns =22 enameled on 318"
slug-u lned lorm, lap 4 turns fr o m eold.end.
U5, L36. L38 - same as L34 but withou t laP.
L39 - Miller #1721
Tl - Miller #1 n5
T2 - Miller #1126
T3 - 4 55 ltl-V i_I Transfor..-
Var;caps _ Motorola fTl\/ ( 16341 125 pF . 4 \/OIlS)

Z 1, Z2 - c:f..Q4 (el"'; tel 145 1 k Hzl
Z3. Z4 - c:f..Q4 (elev;tel 1459 kHzl

For diodes in Fig. 7 and 8 whic h nave no
iden t ificat ion o ther than the letter " 0" , use
1N4 001 Or 1N91 4 _ or a ny low voltage. high back
rMisla""" silicon diode .

. . .WB2AGJ

OLD WESTBURY NY
JUNE 1

The Long Island Mobile Amateur
Radio Club (L1M A RC) wil l hold an
all -elect ronic f lea market and auction
on Sunday , June 1 (rain date June 22)
from 10 am to 6 pm at the New York
Inst itute of Technology at Route 25A
and Whitney Lane, Old Westbury,
New York. Auction will begin at 4
pm Items to be sold include commu n
ications equipment, hi-fi , TV. com
ponents, test equipment, etc. Admis
sion is $1 for buyers and $2 .for
sell ers. Can- in on 25/85. Refreshments
wilt be available.
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REPEATER

UPDATE

ARKANSAS MINNESOTA WASHINGTON
' WASAGK - 146.15 ,~" ' WA, Oooro,' Lan ,~" 146.r.i 'WA1A08 --,. m,. m"
[)-WlOA~YUl Fo<t Sm.,'" ,~,.

,~" O-W.,,,.. 0..""'" ,~,. ,~" 'WA1ACG "".. 14769 lU09
' WRSA DO Fo... Son•.., ,~,. '*" ' w AIlA IM Oulu,h ,~,. 146.94
l WR!">AGS """'n...n _ 1016 22 I.F82 WISCONSIN
' WR!>AG A R",wl..~1t 146 22 146 81 MI SSI SSI PPI ' WR9A FC Pl.'_'1e 14622 146 82
' WR!>AG K V... & . ... 1462!> 146 8" 'WR!>AIO Go....,.,". 14621 146.112

'WR5AGR ,-- 146 31 14&.91
'WR5AHV Mo"d••n 14616 14616

CALI FORNIA 'WR5AHJ Tu,.elo Fullon 146 (I. 14664 CANADA
• ... A6 A811 HoII~ ""od H, II . 222 Hi 224.26 MONTANA ALBERTA' W R6 A CK 5on .. MonlCll 146.805 146 2 05

' WFH A FE H~I.n" 146 16 '46 16 'VE6VHF Roc~v M' Ho u... 146 28 146 .8 8
COLORADO
' WReAHK Tho,nlOn 14631 146 91 NEVAD A BRIT1 SH COLUMBI A

' W R1A FI "'~ 2l1s,o 224 10 'VE1ElK Ch,lh~k 146 46 14700
GEORGIA NEW HAMPSH IRE

IvE1\fIC \foetor.. 146.25 14685
,WR4AI H C"mm,"'l 141 15 141 15 'VE7BH V.. ,...... 1. 6 2!; ' .6.B5

I WR1ABU Con<....d lCD' 1.6 ]<I ,~ "
MANITOBA

FLO RIDA NEW I ERSEY ·VE.Ql ~,. 1.-62!; 146.85

· WR. 80110 G1_ 14637 146'7 'WR2AEU L.....,n<""~10 141M ,.72.
NEW BRUNSWICK

· WR.ALI ._~ 14622 14682
· WR. ALX 8<_n,,,,, "'~ ".~ NEW MEXICO 'VElpt 8;0' .....' 146 22 14682

O-_lVE Day'''''''' -=h 146235 1.6835 o WA5KU' "_00 ,~ ,. ,~~
·V[ ICO -_. 14613 146.73

· WR. ALG D.y'''''''' -=h 1~135 '.6835 ·WR5...HO "_00 ,~ ,. '.6". NOVA SCOTIA·WR....KH D.y1O"" &aoh 141 75 141 15
· WR. ...KH er,''''''''_h '" 00 "300 NEW YORK ·VEI 1'0<, H.......u.-y 14618 146.88

'WR.ALA F.."",..h"" ElN<h '.601 '.l'~' 'WRl A",,"n 1.-616 1.-616
D -VEI "'.nee E_d II 5252!> 141 00

D- WR4AA F Jac~""""~10 5216 521'. ·WR2 ..........~ "6 13 14673 'VEUD Sydney ,.6 3. 146.!M
· WR. ...AF Jac~..,..,..,tI" 5203 ,,~ D _ WR2AG H

"'-~ 146 16 14676
'VF1GM Y..mou,h 1463. 1469.

0 - W. MKO M,am' CLOSED 'WR2AGI1 "- 146 16 14616 ONTA RIO' WR4A LK M,an" CLOS EO
l WR4 A K2 M,.m, 223.34 224.94 NORTH CAROLI NA · V [3MHI B,.mp,on 146.2B 146 .B8
' wB4CP T O,m and Boach IRTTYI 141 99 141 39

' WR4 Al O f,.,nkhn 14184 14724
o V[3CIIA Oll.w. 146 ,34 146 .9 4

O ··WB40ER P.n.", . C"y 146.10 14[, 70 o VE3C RA all...." 4433 0 448 30
' WR4 ALU Pan. ", a C,'y 146 10 146 70 'WR 4I1lC "'",I""on.. lI" 5101 5399 · VE3 T1 11 Ramo,,, 146. 46 147 .06
' WR4AJl Po mp ano Boach 146 01 146 61 'W R4A l C l1"n,Io""",.. II. 14604 14~ 1'4

'VE3SIlS Sudbury 146 .11' 146. 16
D-WR4 Sat...". 14622 14681 NORTH DAK OTA 'V[3W"'W W._ ' .6.34 146.94
rWR4 ALV S,..k. 146 13 146.73 o V[3111 W,n""'" 14628/14646 141.06
D-WB40EN '-'" 14175 1.1 IS IWRllAOO ,.~ 14li 16 146 76 -venu w,_ '.6 .6 141 06
' WII4 A L1 T_a (l,ay '011'5 141 IS 'WRIAEO a.at,,,,, 146 16 146 16 o VE)1I1 W,_ '.1 66 14106
IWII4AL T '-'" 14628 '~M

·WR....GII Grand F.,.k, 146 3. 1469. 'VEJIII W,_ ,.160 14106
IWII .ALT '-'" 1.787 141 17 'WRIAFV ...,.. 'bu', 146 21 14682 OVE)m 00_ -~ 14706
'''II4'''KK T,........ 146 31 146 91 OHIO ·VEJIII w,_

"' ~ 14106

I LLINOIS '''118 C'ne'"",," 141 63 1.103 PRINCE EOWARD ISLANO
D- I'W'.l'olJ L,9 ..... 146 22 14682 ·"R8...FO Lanu<'" 14163 14103 'VElAIC ChMIo" ..,,_ 146 10 14610
' WII9 AH ...,. 14622 146 81 ·1'11118 -- 14163 14103

' '' Fl8 AGO ...."'....... 1.1 72 1.712 QUEBEC
'''R8 '"~ 1.178 141.18

IVElSP "~ 146.34 146!M
IOWA · WR8 AF P 1'11'''''''9''''' C H 14181 141.21 IVE21U 0>.-0,''''' 146 16 "6.76
lWlIl AGK C....on 146 19 '.619 OKLAHOMA 'VElCRA Hull Ottaw.o .43 30 • • 8.30

IVEl l A Ml. 0<1"," G,anby 146.19 146.111
MICHIGA N ' WR5 AHX M'.m, 146 22 14681 · Vt2ASU III O. de 11",;1<1."" ' .610 1.760

'WR~AFW NOInTan 146.28 14688 o VE2tU ~enay0.""" '.6 16 1.6 16O-WR8A EU 8;olll .. C,.I< ,.601 ' .6.61
' WRII AEl Ba'd" C....I< 146,01 141'61 PEN NSYL VAN IA

Q_VEZVP So_nay O," " e ' 1.6 22 146.111

O-WRIIAIIN 0."0" CLOSED ' WR3AOJ Be,wyn 141.D6 14136 SASKATCHEWANo · WR8ABN Dou",' 449 50 444 &0 'WR3A EI COff", 146.06 14669
' WIIII 0.""" 146 10 146,10 ' VE5 MttI.,I1,,· YOII< Io n 1.6.22 '.6 .82
· WR8 AFIII G.....n 5]0 I 53.01

'WR3AC V S,.,. CoII.~ 14616 146.76 ' VE5 P"nce Albe, ' 146 46 141 .06

' WII8 AFN "".. 448.9 0
"' ~

' WR3 AEN S,.,o CollOqi' 14 6 .25 '.6.85

I WR8 AF R H" ...... 14763 14103 SOUTH DAKo r A ENGLAND' ' ' 1I 8 AFS Lach."" 146 16 146 76
' WFlBAFl ,-~ 146 1 1 146 8 2 ' WFlllAIR Soou. Fat.. CLOSED GB3LT luton .312!:i 43325
' WRBAFl ,-~ ,~ ,.

,~" TEXAS
c....,

~- 4 31 .35 43335
'1'111'18 ,- 146 01 146 6 1 eo,", SullO.. Col"''''''' 43202!>
' WFlBAEF M l .e- =~ 124 10 ' WllSAI1 U K,..,..~.. ..910 "". 10 oeaoc v.....-00_ "''''

' ..- r c".~ 0 c.lt!rt!

ANTENNA CONNECTORDIPOLE
HYE-OUE (HQ.l) dipole con nector

o h. ece x 50·2 39 soc ke t molded in to
glass f illed p lastic body t o acce pt
c oax PL·259 plug o n fee d llno. Drip·
cap keeps c oa x f itt ings d ry , Instruc ·
tions inclUded. Gua rant ee d. At your
deal ers or $3.95 postpaid . Co m-
panion insulators 2/$.99.

BUIlWIG MFG. Co. PO Box 97B RamonaCA 9206

•

PRINTED CIRCUIT
EPOXY GLASS CIRCUIT BOARD STOCK;
CARBIDE DRILL BITS; TAPE RESIST;
ARTWORK; BUBBLE ETCHERS
SEND S,A.S.E, FOR FLYER

TRUMBULL
833 BALRA DR., EL CERRITO,CA. 94530
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RO HN manufactures
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER ... designed for the amateur. _
When you need to "get at" your antenna just turrf
the handle and there it is. Like other ROHN big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free,
long lived and attractive installation. ROHN towers
are known and used throughout the world ... for
al most a quarter century . . . in most every type of
operation , You'll be in good company. Why not
check with your distributor today?

RDHN MANUFACTURING
® D IVISION OF€f~---

P.O. Box 2000 JPeoria , Il l. 61601



Baak Galler

47 chapters on audio, receivers, transmitters and test
equipment .. . a must for every home builder.

DIODE CIRCUITS HANDBOOK • •. • . . .• . . . • . . . . . . . . .. . ..• . ... • .. S1.00
115 diode circuits including power supply circuits,
regulators, AC meters, detectors, noise limiters, squelch,
AGC, varicap tuni ng, etc.

COAX HANDBOOK •. • ••. •. • ....... •.•. ... •. • •. • . • •..•. .. •... S3.00
Updated with the latest COAX cable info ... all about
coaxial cables, connectors and app lications.

FASCINATING WORLD OF RADIO . •. • • •. ..•.•...... ......... .. $3.95
Jnteresting stories of the history of radio pioneering and
discovery . Also includes the fundamentals of broadcast
band DXing. A must for every radio amateu r.

SIMPLIFIED MATH FOR THE HAMSHACK ........ •• •. • •. .. . • • • •. 50<1
All the math you 'll ever need ex plained in simple terms .

CWMANUAL. RADIO TELEGRAPHy • • •••• • . . • • •••• • . • . . . . . •. . . . . 51li
l earning the code, hand key ing, semi-automatic keys,
keyi ng the t ransmitter, etc .

TRANSISTOR PROJECTS •. ..• ....• •... •. • •.... . •.. •... .. ..... S3.00
Full of home construction projects, including zener diodes,
integration circuits, transistor amplifiers and mJch more.

SLOW SCAN TELEVISION HANDBOOK • • • . ••. .. .• . . . . .. .• . ••.• •• S5.00
Tells it all from its history to the current sta te of the art.
Inc ludes circuits. monitors, cameras, color SSTV. test
equipme nt. etc .

SSTV (HARDBOUND) . .••.• .. .. . . . . ... . . .. ..• .•.•• . . . . . . . . . . . S7.00

VHF PROJECTS FOR THE AMATEUR • •• . . . . . .. .• . . . . . . . . . . . . . . . S4.95
58 chapters on buil ding AM & FM test equipment, surplus
modifications. etc.

SOLID STATE PROJECTS . . .• . .. . . . . . . . . . .••• •. •.. . .. .. . . . . • . . S3.95
Over 60 projec ts ranging from a simple transistor tester to a
ham TV receiver. lCs, zeners. va ractors. etc .

DIGITAL CONTROL OF REPEATERS ........ .... •. ... . •. •...... S5.00
Contains logic functions, logic circuit desi gn, control
syste ms, mobile installations, touch-tone, mini repeater
system and much more.

DIGITAL CONTROL (HARDBDUNO) . . ... . . • . . . • . . .. . • •. • • .. .. . S7.00

2 METER FM HANDBOOK • ... •.• •. • • • • •. • •. •................. S5.95
Con tains just about every circuit you 'll ever need for a
repeater, setting up a mobile station, etc.

73 USEFUL TRANSISTOR CiRCUiTS . •..• ...•... ......... •. • •... S1.00

o
o
o
o

o

o
o

o
o

o
o

o

o

o
o

o

o LICENSE STUDY GUiDES ........ . • • • •• • . •. •...... all four JUST S15.95
o NOVICE STUDY GUiDE • •....... • •.. •. • . • ..• • S4.95
o GENERAL STUDY GUIOE •.•....•..... • • •• • • • S5.95
OADVANCED STUDY GUiDE . . . . . . .. . . . .•••• •.• S3.95o EXTRA STUDY GUiDE . •.•. • • •.•..... . . •... •. S4.95

The o nly guides publi shed t ha t cover A LL t he mate rial in
the new FCC exams. You 'll breeze through any of t he four
tough exams !o 1975 FM REPEATE R AHAS ..... • • . • . • • • •.. ••..... ... still DNL Y S1.50
Latest ed it ion ! Complete wit h last minute upda tes. It lists
all repeaters - both ope n and close d - in th e entire world.

RF & DIGITAL TEST EQUIPMENT YOU CAN BUI LD ..... .....• . . .• S5.95
252 pages of test gear that's fun to build. including
generators, sy nt hes izer . counters, micrcwavemeter, etc .

PRACTICAL TEST INSTRUMENTS YOU CAN BUiLD .... • • • •.. .. .. • S4.95
37 pieces of test gear including VOMs. VTVMs. dip meters.
watt meters and much more .
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o

specials
ox HANDBOOK REDUCED TO $1.00

Explains how to work OX, get aSLs. country lists . award
lists , etc. The free map that comes with the book is a bit
dated. but the book is still great. Was $3.00.

HDWTD USE FM REDUCED TO st .no
Presents all the basics of two meter FM opera tion to get the
beginner on the air quickly and avoi d common p it fa lls. Was
$1.50.

lOB QUESTIONS & ANSWERS REDUCED TO 5iJ11
Published at $2.00. Contains discussions of transmitting.
receiving, antennas, power and audio measurement devices,
circuits, gadgets, and sma ll construction projects .

INTRODUCTION TO RllY REDUCED TO $1.00
Was $1.50. The world of rad io-t el etype explained for the
beginner. Contai ns a chapte r on RTTY art and a complete
ATTY biblio graphy .

certificates
DXDC CERTIFiCATES ea. $1.00

Worked ten countries - just send OSL proof. Avai lable f or
(please specify) D5STV o RTTY (Jew u5SB [I0 SCAR
DMobile. oAi I Mode (TV-TY·CW-SBI.

CERTIFICATE HATERS CLUB sr.en
Just send a sworn statement of never having received a
cert if icate and promise to hate any received in the future .

WORKED ALMOST ALL STATES (49) S1.oo
For th ose who almos t make it . Send aSL proof or logs.

UNDERSTANDING XYL $1.00
If she can pu t up with you. better reward her wi th this.

and mare
73 BINDERS S5.oo

Ha ndsome red binder with gold and black lettering. A must
to keep you r 73 issues safe.

FCC RULES & REGS Just 50,
You really shou ld read them.

US MAPS four for S1.OO
Wal l sized - show sta tes and call area.

LAPEL BADGES Sl.Oo
Identify you rself!

CUSTOMIZED OX BEARING CHART ... • ... .....• ..• • ••.... .. .. • $4.00
Your location plugged into a compu ter prints out the
bearing of all the countries of th e world from your shac k.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * )
Check desired items from 73 baak liIaliery list above

and mail TODAY to: 73 MAGAZINE, Peterborough NH 03458

Name Call

Address

City

.§ignature

Card No.

Expiration Date

MAY 1975

o

State

IBANK AMERICARDIo . .
Total Enclosed

Zip'----__

o Check
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PRICE - $2 per 2S words for non-core
ml:'rcyl dds ; $10 per 25 words for bus
iness ventures. No display ads or agency
discount. Include veur check with order.
Deadline fo r ads is the 1st of the month
I W O months prior to publication . For
example: [anuarv lst is the dead li ne for
the Mdrch issue which will be mailed on
the 10th of February .

WI:' will be t he judge of suitability of ads.
Our responsibi lil)' for errors extends onl)'
to printing d correct ad in a later issue.
For $1 utrd WI:' can maintain d reply box
for you.

NORTHWESTERN Pennsylvania
Swapfes t. May 3. Crawford Coun ty
Fairgrounds, Meadvi lle. Flea market
begins 10 am ($ 1 to disp lay) Free
admission, hourly door prizes, refresh
ments available. Commercial displays
welcome. Indoors if rain . Talk -in
146.94, 146.04-.64 and 29.0 MHz.
Map and details : RAE, Box 844, Erie
PA 16 51 2.

COMP LET E QSL Catalog ! Hundreds
of cuts, stock and ink samples. Ten
sample QSLs 25f!. Ccmeitson's
Quality QSLs, 321 Warren Street, N.
Babylon NY 11704.

FREE : 8 extra crystals of your choice
with the purchase of a new Icom
IC-22A at 5249. With the 10 crysta ls
wh ich come factory installed in the
IC-22A, th is gives you a total of 18
crysta ls! For equally good deals on
Drake, Regency, Collins, Ten-Tee.
Kenwood, Swan, Atlas, Midland,
Standard, Tempo, Alpha, Genave,
Hy-Gai n, CushC rah, Antenna
Specialists, Venus, Hustler , Mosley,
and others, write or call Hoosier Elec
t ronics, your ham headquarters in the
heart o f the Midwest. and become one
of our many happy and satisfied
customers. Hoosier Electronics, P.O.
80x 2001, Terre Haute, Indiana
47802.18121894·2397.

FO R SA LE : Heath DX60, HG- l0,
GD ·125, HD-1O, HM-102; Micro
Comm V.X.O. -- NUX-1 ; Kenwood
R·599A, S·599, 6 ES 2M converters.
Steve Black, Star Rte 8, Searcy,
Arkansas 72 143.
PUSH-BUTTON TELEPHONE to step
dialing IC 5 10.00, TCA 430 Quad tone
generator 53. 00, Memory plane 201<.
bits $ 12.00, Wire - 18-2 $15.00, 18-3
$2 1.00, 20·2 sh ielded jacketed 1300
ft. $29.00. All above stranded, twisted
= 26 solid 51O.00M, =30 solid
S10.00M. PC Board. Some pieces dis
colored. All G1O. 4Y." x 24" x 3/32"

one sided 2/52.00 7'h" x 16" x 3/32"
51.50. Following 1116" two sided 6"
x 18" 53.00, 8" x 18" S3.50, 9" x
18" 2/$6.00. Large SASE for list.
Interested in quantities of some Mas
and special chips. Nothing prepaid.
Doug Craton, 5625 Balfrey Drive,
West Palm Beach F L 33406.

STANDARD SR-C146MA 2 watt
Handy Talkie, 5 channel capacity,
supplied with two channels, S240.00;
sr-c826M A 10 watt mo bile, 12
channel capacity, supp lied with four
channels , $335.00. Accessories avai l 
able. Write for catalog and prices.
BERCOM ELECTRONICS. P.O. Box
237, Bergenfield NJ 0762 1. Also TT L
devices, 18 popular types available,
with spec. sheets.

WAN TED: Back copies elec tronics
and ham magazines. Will swap wi th
1950's CQ, OST, others, or buy. Need
old copies ARRL Handbook, Call
book, other amateur radio books and
publications. State price or request
Trading List. Also want Friden Ftexo
wr iter, any condition. Donald
Eric kson, 6059 Essex, Riverside, CA
92504.17 141 68H9 1O.

THE 3RD ANNUAL Des Moines
Hawkeye Hamfest will be held on
Sunday, June 8, 1975 at the Iowa

CATALOG
GOVERNMENT SURPLUS
ELECTRONIC EQUIPMENT

For 1975
FREE UPON REQUEST! Write lor

Copy 01 Coto log WS·75 Now!
Address: A"ention Dept. 73

FAIR RADIO SALES
1016 E. EUREKA· Box 1105 • LIMA. OHIO· 45802

, qua lit y - ValUB",0(\ .,
O(C\e • intBgrity - variBty

, fast ppd dBlivBry

~
try l OtISIM1ltl fOl' bunt FI~fS Full o ( ~w

,,;; t R I - t ek. inc. =,;;;-:;;::::
p 0 1k>K..... • P/'Ol''''. ll..zo<U """'~

13B

Legal touch-tone pads
Automatic elect r ic version
Touch-calling unit $27.75
Enclosure with bracket $ 7.00

wir ing diagra m fur nished
completely compat ible

Allow three weeks for deli very. Add $1.75 for
shipping and handling, Rhode Island residents
add 5% sales tax.

Communications Specialties
97 Amsterdam Avenue

Warwick, Rhode Island 02889
401-738-3287

WANNA WORK MORE OX ?
Subscribe to THE WORLDS ONLY weekly OX
Magazine. Str ictly OX news In depth. I give y ou
upcoming event.~] dates. times, treqs, OX QSL Info,
co nt est Info, DA articles, etc. SUBSCRIBE NOW
and WOR K EM ALL ! OX NEWS GALORE!
S 6.00 f or 6 m o. o r S 12. per yr t o W{K, V~ XE,
F irst Class ma ll. TH E OXERS M AG A.£:IN E,
(W4BPO/1. Drawer "OX", CORDOVA, S.C. 29 039 .

OX NG IS GREAT USING OUR INFO!

MARSH 2-METER FM ANTENNAS
fI'C_ 1mob<l • ..-d 11.«1 ~toon .,Iennn No I>oIft 10 dn ll 00' m~...1S Mobole mod-

tit mOll,," tet:u.-fy 10 a' .oolw'll1 IOUQh nylon SI' AQ ,n"",,," mounl

f
.Mod.. 1-4 WFM-the 'I. w.ve " C8n op" . 16.95 ..
• Mod.. 1-2 WFM-Ihe 'll. w.ve " C_n op" .1 8 .50 ..

Add $1 _50 postage & handling. (Com. 18$deflts add UJn tb)
Wfrt./OIht..,.t_ ~,·bK.gu¥.fr_

DE A L ER I NQ UIRIE S I NVI T ED
MARSH device. P,0, Box 154. Old Greenwk:h, Conn. 06170
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Sta te Fairgrou nds. Plenty of f ree park.
ing. Flea market , covered display
booths ava ilable, small charge; open
arena, no charge. Dealer displays.
prizes, XY L activi ties. Camping evatl
able, small charge . Reg istration 5 1.50
advance/ 52.00 at gate. Write Des
Moines Radio Amateur Association,
Box 88, Des Moines I A 50301.

RTTY FOR SA L E: Model 15-19 fr!c
tiQtl·feed conversion it , 51 3.00. Model
2B sty le table-stand, 525.00. Model
15-19 printer bases, $7.00. Model
28ASR motors, $25.00. Model 28
pr inters, gearshi fts, cab inets, parts,
accessories. SASE for complete list.
Motorola T53GKT, Mint , 5225.00.
Ant ique tubes. Lawrence R. Pfleger,
P.O. Box 21956, Milwaukee WI
532?1.

MONT REA L HAMF EST 75, Aug 3,
MacDonald College Farm, Ste. Anne
de Bellevue, priz es. giant fleamarket ,
t ec h n i cal sessions , family fun
$2.50/adu lt . Info contact VE2RM,
Box 201 , Pcinte'Claire-Dorvel. Quebec
H9R 4N9.

WAN TED: Parts for a MITE Corp.
Teletypewr iter, model TT·299 B/UG.
Please send l ist to : Dennis Steele, 630
Braddock Avenue, La Vale , MD
21502.

AN TI QUE RADIO BUFFS. Do you
need a schematic for your radio? For
information send SASE showing make
and mo del number. Joseph C.
Crockett K3KUL, 762 S. Gu lph Road,
Ki ngof Pru ss ia PA 19406.

WA NTED: V ibroplex bug or paddle;
Johnson Matchbox ; ARC·5 Xmt r;
su rplus RT-70/ GRC for parts. Condi
t io n & lowest price? Ron Lesan
W6QJM, P.O. Box 2048, Stock ton CA
95201.

ST AT ION Identi f icat ion collecto rs.
swap cassettes of local PBS, 2 mtr
rptrs, and BCB. Arnold T imm, 3207
4th St . N. Mpls., Mn 554 12 (SAS E
Mpls, list).

POLI CE AND Fl RE Scanner Special
- Regency ACT - R - 10 H/ U U 10
channel 3 bands, combined aeldc 10
f ree crystals inc luded $169.00 pre .
paid, dea ler inquiries invited, Four
Wheeler Communicat io ns 10·F New
Scotla nd Avenue. Albany NY 12208.

V E RMONT HAM Paradise for rent
May-October. New six bedroom chalet
S. L o n d o nd er ry, vt. Windham
County, complete w ith Drake kilo
watt station 80-10, Tower and Fri.
bander, near lakes, t heater. shopping.
antique auctions. tennis, elevat ion

1200 feet . Availab le by week , mo nth
or seaso n. Peter Sherry K2AU O. l 21 21
532-5047 or Box 194 S. Londonderry
VT05 155.

FM·YOUR KNIG HT TR ·108 Com
plete k it . Use xtal-v to . S1 9.9 5 ppd.
Check or M.O. Calif. res. 6%. Rev ilo
Color, 4 725 W. Washington BL., Los
Ange les, CA 90016.

WI L L DESIGN RI G arou nd your
components. send list o f tubes and
other components with $5.00 fee to
Randy McGraw, 900 Clay ton Court,
Bellevue KY 41 073.

T ECH MANUA LS - $6.50 each:
R·2201URR, URM·25D, USM· 159,
USM·1 6, PRC· lO. Thou sands more
availab le. Send 5~ (coin) for large
list. W31HD , 7218 Roanne Drive,
Washington DC 20021.

THE IN DI ANAPOLIS Hamfest , Sun
day , July 13, 1975, Marion County
Fa irgrounds, Admi ssio n $2.00 per
person, children under 12 years f ree.
Foru ms all day , Lad ies' and chi ldren's
activit ies, good food, free coffee and
donu ts u ntil 10 am Inside f lea market
52.00 with vehicle, f ree wi t hout
vehicle . Free outside f lea market.
Commercial booth available $25. For
infor mation or tickets write: Indian
apolis Hamfest Association, Inc., P.O.
80x 1002, Indianapolis. I nd iana
46206.

WANTED
Mili tary surplus ARC.5 1BX, ARC·94 . ARC-l 02,
ARC-131 , AAC-134. 618T. 807A. transceivers.
AAN-82, AAN-83. 51A·8A, 51Y -4A receivers .
490T. CU1658, CUl669 antenna couplers. Also
control heads for above. Top dollar paid or trade
for new ham gear. Wri te or phone Bill Slep (704)

524·7519. Slep Electronics Company
P.O. Bo x 100, Otto, North Carolina 28763.

Keyer Module
$40

" We carry the large s t s toc k of all t ypes of
ELECTRON TUBES, SEMICONDUCTORS,
ICs. Sp ecial prices on 4 CXlO OOA s.
3-4 00Zs. 8 29Bs, 8 1 l As - and m any o ther
indu s trial and re ceiving t y pes, Pric es and
ca ta log o n re q ue s t.
131-69 fRANCIS LEWIS BLVD. ROSEDALE NY 11422 (21Zj918-5896

~
This new.ow-ccet two-culCe

keyer rTYrl *" has fuI scceeze or normal operation, yet
draws less than one ma ,key down I Attach a 9v transisb"
battery and forget it! Has dot, dash and space memories.
Use with any key lever and 4 to '15 vdc source. Write or
cal fOf broctwe.(=)794-7234.Dealer i1qu;ries inviIed.

ICONnlOL SIGNAL CO=:'w;::::o~
ELECTRONIC DISCOUNT SALES

138 N. 81st ST., MESA, ARIZONA 85207

-WE GOT 'EM

CLEGG, COLLINS, DRAKE,
SWAN, YAESU, TEN-TEC, and
many more in stock. Large selec
tion of used equipment. See us for
quick courteous service. Established
1928.
FRECK RADIO & SUPPLY CO. Inc.

P.O. Box 7287 W4WL

Asheville NC 28802
704-154-9551

MF8008, 8 BI T C PU: $ 51.00 ; 8 038. V CO : ... . $ 4 .9 5
M M 5203Q -l , 2 048 B IT AE ·PAOM: .. . . .. . . . $ 16.50
N EC6003, 2 048 BIT R A M : $9 .00; 1101A A A M : $ 2.0 0
11 0 3 A -2 , 1 K RA M : $ 3.9 5 ; MCM7001 , 1 K AAM : s 8.95
MM5260. 1 K RAM: $ 3 .9 5; 330 1, 1 K AAM : ••• $ 3 .5 0
3 106,256 BIT RA M : $2 .25 : 8223. 256 PRO M : s 4 .2 5
A Y 5·1 OO8 . TT Y R X : $6.00; A Y 5-1010. TT Y T X :$6.00
X R224 0 . PR O G.TI M E R : $ 5 .9 5 ; X R 230 7, ceo: $ 5. 25
12 DI GIT. 7 SEG.•.3 "H I, NEON D ISPLAY: . .. $ 6 .50
N E555, TI M E A : $ .90 ; NE 556, DU A L TIM ER : . $ 2.25
N E526. V O L T .COMP A A : $1. 5 5 ; L A SC R . I ·R : . $ 1.00
2518 , H E X 32 BI T S H I F T AEG : ...•..•. _ $ 6.25
2524,512 BIT SH I F T AE G : s 6.20
8263, 3 I NP. 4 B I T MULTlPLE XER : ...•.... s 6 .50
826 7,2 INP. 4 BIT MULT I P LEX E R : s 3.50
LASER DI ODE, 4 w . I -A : $ 8 .50 ; Q UAD 2N3725: . $.50

10096 Satisfaction Guaranteed, Catalog 10e
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in one easy lesson
Wouldn't you like to save yourself $20.00? Of course you would!
Want to know how to do it? Here's the plan.

Step # 1: Send in your sub to 73 for $16.
Step #2: Have 73 delivered to your door for 36 months.
Step #3: Deposit the $20 you 've just saved in the bank.

No w isn't that simple? You 're reading 73 Magazine right now, so
we don't have to tell you what a great magazine it is. You have the
proof right in your hand. You can see for yourself that 73 has:

TWICE as many feature articles
TWICE as many construction projects
50% MORE ads
50% MORE shopper's bargains
The MOST concise news reports available
The ONL Y circuits circuitry pages

73 gives you MORE of everything you buy a ham magazine for.
And by subscribing, you save $20 - and that's a whopping 56%
SA VINGS over the newsstand cost!

Go ahead - make the easiest twenty bucks of your life 
subscribe to 73 TODA Y!
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12 CHANNEL YOUR TR-22 OR TR-2200
At last a conversion kit to add the C to your Drake TR -22 or
Kenwood/Trio TR-2200. 6 channel units. This kit adds another 6
channels, all directions and parts! P-2200 12 channel conversion kit and

directions $14.95.

Washington residents pay sales tax and postage extra.

11al11 1111POI~1 SalES
P.O. Box 1009. Blaine, Washington. 98230

Startling Learning
Breakthrc:»ugh I

You'll be astounded at how
reall y simp le the t heo ry is
w hen you h ear it explai ned on
these t a p e s. Ni ne yea r o ld
child re n h a ve used our cassette
course to breeze th rough their
nov ice exam! T hree tapes of
theory and o ne of questions
and a n swe rs fro m t he late st
n o vi ce exams g ive you th e
edge you need to do l i k ewise.

Most cassettes these days sell
f or $6 a nd up. Bu t 73 is
interested in h el p .iog get mo re
a ma teu rs. not bein g in t he
tape b usiness. So we're giving
you t he c o mp lete set of four
tapes fo r t he incred ibly lo w
p rice o f ONLY $ 13.95. A nd
they 'll pla y on a ny c asse tte
p layer on th e market !

".
NOVICE THEORY TAPES

.-U*
'.-. e- -e. .

SET OF 4 TAPES
ONLY $13.95

Order
Te>dayl

Scie ntists h ave prove n that
you le a rn f a s t e r by lis ten ing
t ha n by read ing bec ause y o u
ca n pla y a cassette tap e o ver
a nd over in y our spare ti mo 
eve n while you're drivin g! You
get mo re a nd mo re info each
time you h ear it.
You c a n' t p rogress w it ho u t
so lid f u nd a m entals. The se f o ur
h o ur-long ta p es give you a ll
the basics you'll n eed t o pass
the Novice exam easily . T h ese
days, the exam c ha nges s o fast
t hat yo u can't memorize for it
a ny more. Be s ides, '(his w ay
y ou 'll h ave a n u nde rsta nd in g
of t he basses w hich w ill be
inva luable to you fo r t he rest
o f y our life! Ca n you aff o rd to
take y our Nov ice exam \/'lli t h 
ou t f irst listening t o yo u r
tapes?

~.- - -- - -------- --- - -----------
I
I
I
I
I
I
I
I
I
I,

-
Amt. Enc!.

Zip. _State

Signature

Card No.
o

Address

City'

. I NOVICE THEORY TAPES 73 MAGAZINE. PETERBOROUGH NH 03458

I
I Name
I
I
I
I
I

I "

: BANKA'''IC''D~ 0 Exp-"'ir"a'-'t"'io""n..cD""'a..ete"-- ='-'-''-''''-''''-'- _

'- --------- - -- ------- -- - - --
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LIFTED : ICOM IC·230, serial #2266.
Contact Tony Gargano W2EHB. 32
Bryant Road, Blackwood NJ 0801 2.

RIPPED OFF: IC-230, serial # 1062,
acoustic pad, shure noise cance lling
mike. Contact Fred K4C LJ.

PIRATED: Clegg. FM 27-B, serial
=27093-2683. Contact Blain W4BNS.

STOLEN : GTX·2, serial =2958. 10
crystals. Contact Michae l McNeely
K9HCK, 6 18 Sheridan Road, Evans"
ville IN 477 10 or Evansville Police
Department.

FILCHED: HT200. serial =U24407,
lost from Grand Rapids MI Airport.
Contact Ray Thomas WABWEJ/6.

PILFERED: 2 meter FM rig, ser ta!
#2402350. Contact Jimmy Jones
W80Y L

PU RLO I N E D: Regency HR-21 2,
serial #24008 29. at the Massillon Ham
Auction. Con tact Bob K8COT.

BU RG L ED: SB 144 fully crvstated. The Hamburglar
serial =46011 8 in Wilmington, Dela- STRIKES AGAIN I
ware. Contact Ralph L. Hairsire ~ .... ..
K3MPZ, 1408 Wedgewood Road. Wi1- TAK EN: 5 Collins Model KWM·2A
mington, Delaware 19B05. transceivers. serial = 11 359, 10731,

10095, 11 21B and 16066. Two
Collins Model 30Ll ampli f iers, serial
# 10620 and 11012. Three Collins
Model 312B-5 Control Radio, serial
# 10016, 10394 and 59502. One
Collins Model 516F2 power supply,
serial = 18607. Three power supply,
seria l = 12046, 12045 and 12015. Two
radio receivers, serial =2918 and
1168. One Multimeter, serial = 11065.
All taken from the MARS Radio
Station, Fort Meade, Maryland. Con
tact local FBI office and/or Fort
Meade Field Office, USACIDC, Fort
Meade, MD 20755, te lephone (30 1)
677-6446 or 677-6622.

PILLA GED: FTl01 with 160 meters,
ser ial # 8 2 L 129 3 40/ CWF. $100
reward offered for return or posit ive
information leading to its recovery.
Contact Paul Skitzki W1 FX, P.O. Box
187, Portsmouth RI 0287 1. (401)
683-0326.

RIFLED : FM27B with D.A.R.T.•
serial =27403-1624. Contact Gary
Black, 3872 Royal, Berkley MI
48072, (3 13) 546-8859, or Det. Sgt.
Fl y n n, Berk ley Po l i ce (3 13)
541·9000.
HIJ ACKED: FR-251 4 Sonar scanner,
one Sonar FR-251 5 scanner, G. E.
single freq contro l head and one
Motorola Control Head (MOTRAC),
Motorola PTT mike and one Shure
PTT mike. Contact Los Angeles
County Sheriff (Lakewood Station),
5130 Clark Avenue. Lakewood CA
907 12. Burglary report fi le No.
03421 . Sheriff 12131 866-9061. K.
Higgins WB6HSK (21 3) 425-1174_

RUSTLED: Motoro la HT·220. serial
# L24J6W and Motorola HT-220,
serial # M74J74. Contact Mr. E. S.
Janecek, Union Carbide Corporat ion,
P.O. Box 3370. Brownsv il le TX
78520.

LOOT ED: ICOM IC-22. serial =8 768
with microphone. Contact Amarillo
TX Detective Bureau or WB5BK L,
1136 Cinderella, Pampa, TX 79065.

ROBBED: Motorola Mocom 70 Base
Stat io n. L53BBB·3 100AM, serial
# KA 2090. Contact Richard M.
Hambly WB2TN L, 16 Gasl ight Drive,
1, South Weymouth MA 02 190 by
mail or telephone collect (617)
335-8574.
SHANGHAIED: Standard Handie
Talkie Model 146A. serial =3 10377
along with Standard Mini ·Mike. Con
tact Hy Chantz WB2HYW.

MISAPPRO PRIAT ED : Regency
HR2B, serial # 49-01726. Contact
W2EK8.

KIDNAPPED : Sta ndard SR-C 826M,
serial # 11082 with xtals for 9 posi
tions . Co ntact John Gubernard
K2LSX, 252 Park Avenue, Cliffside
Park NJ 07010.

MADE OFF WITH : T R·22, 12 cban
nels, channel 6 wired together plus
GLB homemade synthesizer. Contact
Terry Fox WB4J FI.

ABDUCTED: 2 meter transceiver.
seria l =620615. Contact Loa! J.
Brou lette FTGC, FT "C" School
Staff, Great Lakes I L 60088.

SWIPED: Yaesu FT401 A, serial
# 3 16 10 4 , Yaesu FV401 , seri al
=-6 79927, Collins 75A4, serial #5564,
Jo hnson Valient 2916. Contact
K2UPD.. • . W2NSD/l

NEVER SA Y DIE from page 3

The Whipple telephone articles are
designed to help repeater eu tcpatch
circu it developers understand the
phone system so they will not inadver
tently get into troubles with the
phone company switching systems.
Readers of 73 know th at autopatc hes
and repeaters often rely upon very
sophisticated tone control systems
(see the 73 book, Digital Control of
Repeaters), so there is a real danger of
the amateur system and the telephone
company system not being compatible
unless the amateur understands what
is happening on the phone lines.

A word of warning shou ld be
enough, even to overly enthusiastic
teenagers: t he ci rcuits for gadgets
which have been used for defeat ing
phone tolls are presented for historical
purposes and to help designers of
ama teur cont rol gear. Bell has worked
out ways to contend with these things
and users are quickly caught. Hotl ine
readers will remember the recent con
viction of a well known antenna
expert (for another ham magazine)
who got out of his fie ld and tried to
match wits with Ma Bel l.

Au tooatch and control circuits wi ll
continue to be developed by experi
menting amateurs as long as they
don' t create problems, so the publica
tion of these circuits is important for
ama t eu r r a d io . Don ' t mess
around ... Bell has absolutely no
sense of humor about these things
whatever. One ham lost his job with
the phone company when he made up
an autopatch unit in a blue colored
box, and it took him thousands of
dollars in legal fees to get his job back.
The mere blue color seemed to do it
to Bell , who was su ffering from an
attack of so-ca lled Blue Box units
which were running all through the
long distance circuits without any
billing. D'o-n-t-t m-e-s-s.

mailed out on Thursday and arrives
Saturday morning, or at the latest by
Monday.

Some amateurs are putting t he
Hotline info on tape and running it
through the local repeater nightly on
schedule to br ing everyone up to date
- some are playing it on the low
bands on net sked - th is is material of
interest to amateurs and t hus quali fi es
for general news broadcast under FCC
regs.

WA RNING
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No w you can Learn the code in a fra ction of the time it
used to take!

" - ' ;.;,~ -,; .:- . , ".
, j

mCODEeCOLRSEW "I'
•

.~;

•

•

• • .emI •
I .
I '. . •

e • • eI " '. .
• • •.

o 5 WPM This is the beginni ng tape for
people who do no t know the code at a ll . It takes
them th rough the 26 letters, 10 numbers a nd
necessary punctu ati on, complete with prac tice
every step o f the way using t he newest blitz
teaching techniques. It is almost m iraculousl In
one hour many people - including kids of te n 
are able to master the code. T he ease of learning
gives conf idence t o beginners who might otherwise
drop o u t.

o 14 WPM Code grou ps aga in, at a b risk 14
per SO y ou w ill be at ease when you sit down in
front of t he steely eyed government inspector a nd
he starts sending y ou plain langu age at o n ly 13 per.
You need this extra margin to ove rcome the panic
which is universal in the t est si tuations. When
you 've spent you r money a nd time to take the test
you 'll t ha nk heavens you had this back breaking
tape.

four speeds
available

Plays on any cassette player so you can
practice anywhere anytime!

o 6 WPM This is the practice tape for the
Novice and Tech nicia n licenses. It is made up of
o ne so lid hour of code, sent at the offic ial FCC
standard lno other tape we've heard uses these
standards, so ma ny people f lu nk the code when
they are suddenly - under pressure - faced with
characters sent at 13 wpm a nd spaced for 5 V\lP m ).
This tape is no t me morizable, unlike the zany 5
\NP m tape, since the code groups are en t ire ly
random characters se nt in groups of five. Practice
th is one during lu nch, wh ile in the car, any vvhere
and you 'll be more tha n prepared for the easy FCC
exam.

o 21 WPM Code is what gets you when you
go fo r the Extra Class license. It is so em barrass ing
to panic out just because you didn't p repare
yourself with th is tape . Though th is is only o ne
word faster, t he code groups are so difficu lt that
you 'll a lmost fa ll as leep copying the FCC stuff by
comparison. Users repo rt t ha t they can 't believe
how easy 20 per rea lly is with t h is fantastic o ne
hour tape. No o ne who can copy t hese tapes can
possibly fa il t he FCC test. Remove a ll fear of the
code forever with t hese tapes.

I
I Name

I Add ress

O NL Y $3.95! 73 is in t he pub lishing business, not
tapes. so these are priced much lo w er than anyone
else could sell them. Have y o u e ver se en one hour
cassettes for under $6?

ORD ER NOW!

Call

I City State Zip

I
I

MAY 1975

o 5 WPM 1 hr cassette $3.95 0 1 4 WPM 1 hr cassette $3.95
o 6 WPM 1 h r cassette $3.95 0 21 WPM 1 h r cassette $3.95

o all four cassettes $ 13 .95

73 Magazine - Peterborough NH - 03458
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o ne that I love bu t far from the on ly
thing in my life. My job and family
obligations are far more important
and I suspect that the same holds true
fo r many of you. Wit h many o f us
worki ng more t han one job in o rder to
make ends meet II personally function
as a consultant to a University
Research Program and as Tech- Bee
fo r a Blo-Med Electronics Comp any in
addition to my regu lar 8 hour a day
job as Television Service Technician
fo r one of the largest merchandisers in
the cou nt ry) in this t ime of prolonged
economic crisis, where do you fin d
the time to start over again?

Amateur radio is my hobby, my
escape f rom the ills of the day, not
another job on top of what I already
have to do. There are but 24 hours in
a day. Perhaps I am crazy, but I enjoy
amateur radio. It fulfills a need in my
life and I am gratefu l fo r its existence.
My "thing" is writing about it, a ll
aspects of it since about 1961 , with a
short break in this routine between
'63 to late '71, though not by choice.
I went under the by line "staff" in
most of those cases. There are those
that build repeaters, bounce signals
off the moon, travel to the farthest
corne rs o f the wo rld on Dxpedi tions.
put up satellites like the Oscers, and
just sit home and chew the fat. Each
has his little bit to give that builds
amateur radio . Each o f us has his o r
her place in it.

If it 's numbers that ....-e need to
secure the longevity of amateur radio.
then a Communicator Class license is
one route, but it should be su bject to
the same if not mo re stringent regula
tion that all other license classes are
subject to. If you are going to re
examine any single class o f " Condi
tionally Licensed" amateu r, then the
Communicator MUST be included in
this. Why should today's cu rrently
licensed amateu rs be penalized whe n
at the same time the un-trained are
being handed free, what we now have?
If you are going to create a Communi
cator Class of license, then it too must
be subject to t he sa me incentives to
up-grade that are to be put upon all
other license classes even if this means
up-grade or out after the initial license
term. Yes, we need a Com mu nicator
Class license because we need numbers
to survive, but how far must ....-e
sacrifice Quality in order to obtain
quanti ty? I wan t a Commu nicator
Class license but on ly if it is tre ated
with the same objectivity as all other
license classes, and only if!

th is is a bit contrary to what America
is all about. No t that this would
happen, hopefully not, but under
20282's present structure it could.

While the fo llowing may be a minor
point, afte r you think about it, it
makes a lot of sense. At the last SCRA
meeting, an interesting point about
seman t ics was raised by someone who
is tru ly the father of modern repeater
commu nica tion, and a person I have a
great deal of admiration for : Art
Gentry W6MEP, owner of WR6ABN,
perhaps the o ldest continual operation
repeater in the cou ntry. To pa raphrase
Art, a person is an "Experimenter"
until the time he reaches a level of
technical compete nce to be called a
" Tech nician." I agree wit h Art since
in daily life one is an experimenter
until such time as he or she attains the
necessary knowledge to function as a
technically competent pro fessiona l in
whatever profession that one might
choose. Maybe the two license class
names should be interchanged to
fo llo w this particu lar li ne of thought;
I thi nk so.

This brings us to another penalty
that will be imposed upon the General
and Tec hnician of today. While I can
go with the reduced power limitations
to be imposed upon different license
classes, please tell me how such a
p rogram can be administered without
periodic inspect ion o f eac h an d every
amateur station in the coun try? I
realize that today's modern etec
tronics entails some highly sophisti 
cated equipment, but I have yet to
hear o f any p iece of equipment that
can listen to an incomi ng signal and
read out the power level that the
transmitter is operati ng at. Are we
beating dead horses aga in?

I st il l find it a bit hard to believe
that after developing some of the
most sophisticated communication
and control systems arou nd today , the
Tec hnician will be rewarded fo r h is
years o f effort by being prohibited
from using tone-burst. touchtone and
sub-au dible tone SQue lch in a like
ma nner to the General losing his
Slow-Scan T V and RTTY. Is this
incen tive to expand one's knowledge
or punishment for years of meri-
to rious service? How many repeaters
that are owned by or licensed to
Technicians will just "go away"
because the said licensee will feel he
has better things to do with his time
tha n to start from scratch a nd pound
"book and key" just to retain what he
already has? The damage may well be
irreparable.

To me amateur radio is a ho bby,

BE MY GUEST (rom page 5

station within the rules. is courteous
to others. do ing his "part" fo r ama
teur radio . then wha t can th is accom
plish other tha n o ne large mess of
paperwork? If you are going to re
examine amateurs on a large scale,
then re-examine all amateurs reqard
less of license class. Is the amateur
who was licensed 35 yea rs ago as
technically competent as the 15 year
o ld high school kid who got his Tech
t icket last week? Is longevity the o ne
and o nly p rerequisite to technical
com petence? Why waste time
penalizing those who are acting in the
best interest of amateur radio when
this time could better be spent in
silencing those incompetents that will
fully and maliciously jam our
repeaters and HF public service nets?
Did , say t ime ? I sho uld have said
t ime and money. Re-exa mination for
violation of the rules I favor since it is
t he one way of ridd ing amateur radio
of detri me ntal elements that cou ld
ha rm it in the lo ng run.

If it is true incentive toward up
grading that 20282 is aimed at. than
rather tha n re-examine for the same
class, put a maximum license term
o n all license classes an d let this be an
up-qradinq program rather than a
penal ization program I suspect that
u nder the present scheme. the number
of good operato rs we wou ld lo se
might wel l surpass the number of bad
ones we would retain. What kind o f an
incentive is it fo r someone who has
been a Tech or Cond it iona l for many
years, obeyed the ru les withou t Ques
tion been t he kind of operator that,
we have been proud to call a fellow
ham, to f ind that he must cram his
fool head off for no reward other than
the partial continuance to what he or
she already has - and then to have to
look at the free access to the Com
municator license. and what is being
handed to them o n a silver platter.

One th ing that the commission
failed to consider is that a Condi
ti onall y licensed amateur who ente red
ama teur radio 20 yea rs ago may have
one heck of a hard t ime starting to
" learn it a ll again." Many might elect
to d own-grade to Co mmu nicator
rather tha n hass le t he whole thi ng. On
VHF especially, you cou ld con
ceivably Quickly wind up with
mil lions of Communicators "dependent
upon a handful of Experimenters to
p rovide the "mou ntain top" hardwa re
and this could easily lead to dictator
ship on the part of a select few over
the masses. Un less I miss my guess.
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,,, LM 31 0 H 1 .60 l ... H OC.. ." L...5000 l< ,~

1525 " " .6 0 l ... 3 ' 0 '" , .80 " " " ' C H "

S'· 'o'OG ' _ . 6 90
5' l020G 2_ 11.90
5' 'OXlG:lOW 18.'0
S. '0!i00 _75.90

POWER
TRANSISTORS

8 V2 04 3A , J OOV $ 4 .1 "
IIL120S 3A ' 500v 4 ,9 5
6 U 206 3A n OOV 5.9 4
II U 20 7 6" 1 300 V S .8 5
BU2 00 6A 1 600V 693
Du209 6A n oov 8 6 4

12 .00
2300

8 .60
tI.60

" "0
" 00
120
3 .20
5 .g0

'"."

I
DISPLAYS .~- ",."

~

If
00'< 0 _ ~' . I r . 'st."' , .~ 2 .25 E1'91 25 •St.A " G ...n 3.80
SL"'2' Vello.. '" ' -DIGIT DIsPLAY
S LA? .~ ," 11.90
L ITAON I i'( · liS" eho'''''.' h.'lIn ,
DLB O .~ ' 00 • eO mpa<1, In' " P C
Olll ' .,. '00 Pac"_ I
DU O ." ' 00 • wid...... ,n . onOI.

•
OL 10A R'" ' 00
oL 10 1 .~ 4.110

OPTOISOLATORSOL51 .- lUIO
Ol6' .~ 12.00
OL33 .~ '00 MONSANTO

"~ .~ .00 ~., 1 .35

Dl"ln RM .00 LITRON I I( •OL101 .~ 3.• 0 ' co '"DL7lW RM 2 .25 IL 12 , ec
OL107 R", ,~ IL " ,~

OL7.. ' ..... ,,, 'LU ,~
XC lTO,.. 'LOU ,"
.. ..... 12 ..... '00 'La," 1.00
.. A ..~~ (i..." '00

MM
.......O.. H
.......05H
... ... .. 06H
..... . Ol H
....4 5 . ...
..... ..54~....._H
......50' ..
....~6OH
.....5S.H
....~55H

IC SOCKETS
SO LD ER · TI N

" P'fl Oi l .22
14p;~0'" 26
16 p,~ D," 28
24 P '" O' " 15
:28 p ,~ O'L I .0
36 p,~ OI L ' '0
40 P;" Oi l. 90
WI R E W R ..... ·GO LD
....,,"O'" . 0
''''' '"OIL ..5
SOLOER · GOLD
... ..... D 'L 35
'6".~0'L 40
TEFL O N

3 " ,n 10·r. $6
41';"'05 6!i
6",~10 6 gO
8 ",n105 " 0

' 0 " 'n 1 0 5 1 "0

74LS 9300 SERIES
1 4L5'6 ." ,-< , 00

7OLSoo .. 7OLS 1 8 " 93O 'I'C 1.20

CALCULATORS
14LSO ' .. .4LS' O' " 1130.. PC 1.50
14l S02 es ""S ' 09 " 8306"C 6 .9 0

(Limited Oly.) 14l S03 .. 1O l S11 2 ." 11308 PC 2.60
14lS0 4 e a 7OlS ' '3 " 113Oll1'C ",

$19.00 ' 4l505 " 74l5' '4 .s a 11310PC 1.50
'4L50l1 .. '''"$1382.38 83" "C , ~

"'"S09 .. ' ''l5'39 2 311 11312"C '.20

102'-pBIT
'''l5,0 .. '''"S,5 .2.'0 113' 4I'C , sc
'''L5 ' ' M ' ''L5'1>32.36 g3 , 6I'C , ec

N-ChanMI ,,,"5,1> .M ' ' '"S,572.'0 g3 '8O'C ,~
' ''"S20 M ""5 .58 2 ."0 ' 32 ' ''C , "

RAM 7""S2' .M ' ' ' "S , &0 2 . ' O g322PC ,~
'''"522 .M ' ''L516 ' 2 1O g 32 41' C '00

aeo•• ,,~ ' 4 L521 M ' ' ' l 5 1 . 0 ~ .92 g 328 " C ,~

260 '·2' "" 1 ..LS30 .M J4LS11.. 3.0:2 ,,~ ,,,
26028 '00 ' 4 L5 32 M ' ''"51152.90 ,,~ ,~

2602 ·18 '00 ' ''LS5 • .M '''LS,813.12 ,~ . 00
260228 '00 ' ..LS 5.. M 1"LS25, 2.55 g34 .PC 4 . ' 0
,, 0< ,,<»1' " " '4L5~~ .M J4L52533.05 ' 342PC , "
. 5 5 2 ' C" E ' 00 ' 4lS13 " ' 4lS260 ee ,~ ".
'562·2CpE .00 ' ''LSJ4 "' ,-< ',lS

FM STEREO
DEMODULATOR

XA '3 10 . 3 9 0
'5.50

We've t>een bu ying and ~lIing top qualily components to r ne arly
ten yellS. Our annua l volumo! ex ceeds $3 million.
We handle only orig'''iI1 pans. from t he world·s
le«l,ng maoufactu.e<s and our Q/stomers inc:lude
some o f the largest and most qualily-conscious
comp.1ln i",- Now you can lake advan tage o f our
corn~nt buying slc.lls and power .nd select
hom • broad range of advanced c",;u i1S.

PREMIUM @l\!J.#.M.1I1r~ COMPOI'4EItTS

AUDIO AMPS
,,~ v w n 1'..«

LM3~2 " . ' " , '- tl O
l ... 35"A e a 2.80 ,

'"1AA6 ' ' B' 2 6 '5 ', 15 • ,"T A A 6 21 "' 12 6 ·27 , eo , '00
T II ...6416 11 6'8 , ,, , '00
T B A' OO ... ." , ,,,
T6A810A$ . " ,~ , '00
T B A8 2 0 '" 0 .'5 • ."TCAB30 620200 • , ,,
TC"'~O 8 2 . 6 50 , . "

P.O. BOX 22 08M. Culver City, CA 90230

MOS-LSI

MI ,..I ...U " Ol'IOER- $10.00
....... $ 1 ,00 10__..__ '''!I

SEND CHECK DR MONEY ORDER (NO C.O.D.) TO:

j--------------------,
: Z5Z4V :, ,
I Rcrc:iKuloting 51Z Dit I
: DyllClmK Shift RIIghtltf :, ,
, ' -24 '3,90 25u." 13.80 IL J

TWO-PHASE
MOS CLOCK

DRIVER

PIlOl" '" C2 ' 02 7 ' 00
", ' O' A ' 8 .50 1'21 02·2 ' 00
"02"N 5 .40 2S05 O< '", ..03A H '00 21> U I< 5 ,60
' 403AN 5 ."0 2&21V . 00
. ..04A" '00 2624V ,~._- ." 2525V ."._- 4 .1 0 ,..., 8 .60.- ' 00 334'PC 8 ,20
160' ' 00 ~~ "00.- 33.00 ..~ "00
" .. "'00 ""'602'0. 20.00..... '00 ",..5055" 6 .60
"2H l:2 '00 ..~ 6 .60
C" '0:2· ' '00 "'..6051N 6 .60
1'210:1 I .00 ......5Cf5.l1 .. ..,

X R206K KIT 0 " .... $28 .00 LOW HOiSt
........ " " _ ... "Ia ,... ,".
...u " OC"O"0' _CO" OPAMP
aI «." ""..u"". K" ,"<,...... L ...33' ..',..0 " " 20~ IC· •. ".,. '" ..""... v", _ 6mV
" " " , . I'Cb,,••dl. '<""'''''''' '''''. 1,. _ IOOO"A
r.Od , ' ''' ....m.."'."" ".,."... '10" . 20 0 0 "A
,~ ...u<' io~.. No,.. _ 1.6d6

12,20

"~
"""~
",.
""'""","..

WAVEFORM GENERATOR DUAL

'''H63..
' 4 H5.."
' ..H56N
' 4"'6ON

7 ....""' ''''62'''4"" '"7..H n N
, .... n ..
, ..H l ....
7 ..H'6"
,.... '0'"
.4" ' ot"
,.H ' 0 3 N
.... ,OON

, ~

".90
1.30
!i.'o
,~

5.80,."..,
~.80

6.80

1' ''03 $6 20

DECODED
REAQlWRITE

RAM

•••••• •••••• •

HIGH SPEED
TTL

.~

.~

.~

""""~
"~
~

."
"""

7400N TTL
,- " ,~- ,~ ,-- " 7.. '6." 1. 2 11

''IO ' N " ' ....!>N ,~ , .. , 00., , ..!> ''''62'' 1. 6 0
,~- " ,-- I . , ° 7" 'INN '.26 141630< 1 . •

''103'' " ,....,,, ",° 7.. , Cl';N ~ 14'600'" 7.
UINN " ,-- 1 .10 ' ''' 07'' ~ ''''O>!oN •.,.
r..OI5N .ar ,~~ " U.ggN " ''''_,."
' 0116" .~ 7"6'N " 7..11000 "

U I70N 2 .60

,~- ~ '03" " U Il'N "
UI13N 1 .65,- " '0.... " 14' , .. .. ." 1O'7"N ''''

UO!>N " ' ' '66N " 10 11 6 .. "
r..116N 1.60

141000 " ,- " 7.. 1l8N 1 .5. '''176N 1 .&.0
10 Il N " '46~N ." 7""9N 1.110 7.. ,17N ' .54

U'2N " 1064.. " 7..121N .. 10160 N 1,0&

aUN " 146SN ." 10122N "
7.. , 8 1N 3...9

7" ' 4N ~, :/5 7OJON ac a123N 00 7418:/N "7. ,5N " U l1N '0 a ' :/ 6N .. ,4184'" :/.86

101 6N " 7412N " 7 4 '26 N .. 74,85N 1 .19

7 .. U N " a 73 N " 7" '18 N , 31 74 '68N ",90

74 20N .'" 7OJ 4N ., 7"J2N :/.06 7.. ' 90N I. ..g

7'21N so 7.. '5N .so 7"'36N "
74, g 1N , . g

70:/ N rr 1076N .~ 74' 4(IN 2 60 74, g :/N , . 6

1423" .~ '07S" " 7O "'N 1 '9 ,"'93N 1 .29

U~SN .~ ,~~ ec 74U!>" 1 1~ 74'9.N , .x.
' ''~6N ." '4II 1N • . , 9 1O U1N ~ .95 a'9S.. ". 427N " '.2.. " 7.. , 48 N 2 49 74'9-6" 2 .•
, ..:l1IN sa ,~~ .. '4nON "

14,gl" ",.- " ,--' " 14 151 .. .. 14,9OIN 2 (III

, .. 32.. rr '.60. 2.50 7"52" 5 ..6 , 4 199N 1 .011
,.~ " ,~- " 14 ,5:JN 1 .05 ' .... OON " .M
743' N •• ,--".50 7O'540N 1.411 .4nlN 1 ' 6
, ..3IIN .se ,,- " 7O' M<N . ,W ,.... 6 10. ' .76

' ''J'9N , ~ 149 ' 0. '" 1415&1\1 1 ,. 7.... 'SN " .M
,~~ " 149"N .. 7016. N 1 ' .

' 4"19N 1 10,....,.. o. 149:JN " 7"' 58N . ..... ' 4 2930. .se
' ....1 .. " 149" N " , 701 BON 1 .60 7....98.. " .!ill
1443.. ." 7096.. es

BIPOLAR
MEMORY

A PO..TA SL E
4~ OlGI T

MULTIMnE~

FOR $299,
A 10 111HZ

COU NTE R OPTION
FO~ $50_

C3 'O'
" 3 '0'
C310 ' A
" 3 '01'"
""5&O'CO E
, ...6501cPE
....56<500....6_
0 ..85_
934~C

'4..DON
'4HO'N
'"H04"
' 4 H 06"
' ''H (8 ''
, 4 " ' 110<
UH11"'4....0f'<

'"H'' ''', ....n ..
, ..HJON

'''H_
"''''6110<
1 4 "'5'"
'4H5~"

2. 40
6.9 0
2.• 0
6.20
'00
• .•0

'"1.20
2. 10,,,,,,
.00

'".00
' 00

PIILSE
• GENERATOR

.~

.~

.~

.~

.~

~..,
.~,.
~..,

' .7"..,
.~

,~

3 .20
1.80
2,8 0
4 . 2 0
1,80
1.70

"",~
.~."'"",. 00. "
.~

.~

'00
2.70

(-MOS
1 _9 l 0 ul>

.a ," 5

~ ".a ,4 0
5.85 S,85
3.50 3 .30

.48 . • 2
' .90 2 .7 (1

.8 7 .86

.55 .54

.48 4 5
48 .4 5

.'5 115
2 .80 1.50
2.80 2.~

1 .00 90
2 .60 2 .60
2802.60

95 8 5
'.80 2 .60
2 ,70 2 .60
2 .70 2 .60

.48 . 5
1.80 1.60
.48 ,.5

8 .•0 7.90
1.20 1 .00
2.20 2.00
4.00 2 .90
1.0 0 ,90
3 .4 0 2 .90
2.802,15
2.110 2.60
' .2 0 90
2 .110 2 .60
' .80 260
' .80 2 .60
3 1 0 3.00
• 45 1 :Jli
• .• 0 90
1 1(1 .90
J. :J!; 290
a.te. 2 O!'>
2.90 ' .80
2.70 2150
3. 45 J .o,
3 .30 J 00
1.80 1 60

,80 70
.50 4 5

2,7(1 2 .50
48 .42

2 .7 0 2.50
2 .'OJ 2.80
3 .30 3 .00
J,JO 3.00
~ .,

UlOON
7...02,.
7 4 ..03..
Hlo.oN
UllON
Ut.2001
...."2"
U .. S'N
1"113N
UU4/'<
7 9001
' 11)"
Ul9S..

930.00
93101
IlJL08
9 31.09
BJll0
II]L"
OJL12
83t. , .
113t. 16
1131...9
'hZ'
1131.22
93l2"
113<-2.
'31.300
1I3LJB
'31.<10
113.. . ,
tJL&O
1130.66

LOW POWER
TTL

1",..<MoOg" 110 1 : 0 . lH. 2 ...... . .°S V 0 "'"", , ••', .. "'.~ ,,~ . '"
~.".'. op_, .""". $ '69.00

SCHOTTKY TTL 1 45 'M.. 2 .40
145'6ON " .'0

.~ .. '451&.. , " '4516'" " . ' 0
14502" " 1 4Sll 5 ,. 8 .'0 745 ' . ... ' "14503N ,. ,-- ".'0 745"6" '"'4504" " ' '''' ' ' 2 '' 2 .10 '45'.''''020
145OS.. ao '45.,:JN • ec '45 '8g.. 5 , ' 0
'oCS 'ON " '4$'32N 3 ,60 14518.." '"149"" .. ' 4$ 1 33 N " '45 '9$00 ' "' '''~2ON " 745'31" 2. 40 74525 '" , ,,
,~- eo 145'38" 2, 40 1 45263N ,,,
14532" ec ' 45 1" ON so '452 67" , ,,
145.. DN eo '45 151N 2 .40 1 45258N 2. '0
'455'" ec 745 ,63 N 2. 4 0 ' 45260N "1456.. N . ,5 0 '45 161 N 2 .4 0 745 280" , ,,

O MB82 0 N
0""8820A "
0 88300
0 883'"
O"'''31N
HBT268
-<
MO'Pc_.<
".~
"'~• •we
MlJ"'C
~~

1162 'PC

COMPUUR
INTERFACE

._.
"OO'AE
" 001,o, [
"004"'£
"OO6A(
. 00 1 A [

"OOBAE
" Ol)g A E
.010AE
" O" A (
40 1' ''' £
"O':)AE.0'."'(
. OIl' AE
~'6AE

«lU""E
.aQ'IIA,E.ao.,...E
~~.

4O'21"'E
.oo21",E
00073",E
.a<l'."'E
402&A E
'"026"'(
4 02 7,o, E
.t028AE
4 029 A £
.03 (1" E
" DJ l A E
4 lP5 A E
"lNOAE
"CW'AE
"lN2AE

-~.
40<1""'[
_ 1A[-_.
_ IIA[
~~._.A[
_2AE
~~.
_SAE
_6AE,_.
. 066,o, E
4069AE
40 11 ,o, E
40 76 ,o, E
40l1 . A E
45 1(1A E
4516AE
. S' IIA [
. S :lOA E
.ogo U E
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B\aCk tVpe, ar:
,<'I _ -In mall .

SW\e ,. pu lar l'"'

" bac k b Y pO

• three styles

two colors
• LOW PRICES

•·~c....

w <;' .
lJ .....
.....""' llJ,05t

StYle X - Black
type, blue Satellite

These aSLs are printed on Fine Quality Glossy Card Stock and are as good or better than cards
sold elsewhere for several times the price . We can offer this fantastic low price. because we "gang
print" orders between other jobs in our own print shop which keeps the costs way down and we
pass the savings on to you . If you haven't been aSLing as much as you'd like to because of the cost
of cards, do you really have an excuse anymore? Get some cards and help improve the image of
U.S. Amateurs .

While the cost of everyt hing co nti nues to skyrocket . 7 3 has STILL kept t he price of t hese beautiful
QS Ls at absolute rock bottom. When we started sell i n g o ur top quality Q SLs two years ago a t a
P E N NY-A·PI E C E it was a great d eal (postpaid no less!) . When we held t hat price firm last year
agai nst a U o bstacles, it beca me a fa ntastic opportu nity . Now, t h is year we 're S T IL L HOLDI NG
DOW N TH E PRICES a n d it's the n ext b est thing t o havin g your very own oil we ll ! And wit h t wo
brand ne w designs too!

Style

wD
xD
YO

Name Call 1
(First and last name is most friendly)

.. .. .........................................,-,:,,"-:--,

Amount enclosed $, _

(a must)

Awards to be
listed on card -------------

DOMESTiC ORDERS ONL Y

A product of 73 Magazine, Peterborough NH 03458

- AND PAY

. $6 12 .5d e a 1

. . $10 12d ea1
.$15 11.5c ea1

.$20 l I d ea 1

ORDER
o 250 . .
o 500 . .
o 1000
o 2000 ..
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PHOTO R ES ISTORS These are geat for toys a nd
games, alarms, au tomatic light tu rnoff at su nset.
voltage-controlled resisto rs (with a la mp o r LED),
and more. 6 assorted types fo r $ 1.95

T RI MPOTS One eac h 500 Ohms, 1k. 2.5k, 3k.
10 k. 50k. l OOk. 250k for 51. T hese are si ngle
tu rn, vertical mo unt PC types, % Wan .

THERMI STOR S For fire sensor, di gital ther
mo meter, and o ther heat-sensinq app licat ions. 10
assorted fo r $ 1.95

ASSORTMENTS Try t hese o n for size:
RES ISTORS 500 Y. Watt resistors; leads cut a nd
fo rme d for PC insertion . Good mix o f va lues for
S3.95

4k BY 8 BIT MEMORY He re is the ideal memory
fo r the min ic ompute r hobby ist, for half-a-cent a
bit. Compat ible with the MK8 and other
8008~080 mi nicomputers. Comes complete wi t h
double-s ided board (plated th rouqhl, 32 - 2 10 2
NMOS static 1k memories, 2 - 7442, 2 - 7404,
and 1 - 7400 . Sockets for a ll ICs included. Runs
o n s tandard +5 V de . All this fo r $ 163 .84 ppd.

DATA SHEETS: We can no w supply data sheets.
whe n requested, with your order. Due to cost o f
printi ng, postage and handling, o nly request data
for those parts you have o rde red. Linears : 309
3 11 320 339 340 380381 382 540 555 566 723
7417473900 413141324136414041 944195
4250 4739 5558 8038. Computer chips: 2101
5203 8008. MOS: 5316 5736 5738 5739. Digi t
drivers: 75 491 7 54 9 2. Reado uts :
D L3J...88-704-707. Also pi nout a nd fu nctional
data o n all c urrent 40 00 series CMOS ICs.

8 DIGIT F LOATING
POI NT CALCULATOR
KIT No w you can afford
to trade up to a more
powerfu l ca lcu lator. Not to
be confused with the
regular four-banger, this
calcu lator has 5 functions
(+ - x -:- %J, and featu res
memo ry plus a separate
co nsta n t registe r for
proble ms involving simul- .... iZ ••

ta neoos memory a nd constant. Timed d isplay
turnoff (rea lly saves batteriesl, negative sign
tracks most significant d igit. This easy to
asse mble kit comes complete with deta iled in 
st ructions, a ll parts, hand some gray case , AC
adapter jack, hardware and wire , bu t lesst---------------------I
batterie s. You migh t be su rp r ised at ho w much
computationa l power you can get for only
$ 17.95. an d t hat's postpaid.

WIREWRAP TOOL Wire wrap equipment has
traditionally been beyond t he budget of the
average hobbyist. Wire wrappi ng gives con nec
tions which are superior to so ldering , as well as
speed ing up t reme ndous ly t he time required to
asse mble d igital equip ment. suc h as clocks, com- I-- - - - - - - - - - - - - - - - - - - 
puter ci rcu its. memor ies, etc. Now you can get in
on this adva nced c ircuit assernblv tech nique; our
wire wrap tool is rechargeable, so you're no t tied
to a cord w hen working in tight p laces. and
comes complete with re chargeable batteries.
c harger, bit a nd instructions . .. ready to go as
soon as the batteries a re c harged. $ 41.95 ppd .

TRANSISTORS We've got t he right kind at the
ri~t price. May be unmarked or house num
bered. 2N3904 INPN) @ 7/S1; 2N3906 IPNP) @

6/S1; 2N222 (NPN) @ 5/S1 .

Box 2355, Oakland Airport, California 94614

We 've got other stu ff to titillate the imagination o f the electronics
hobbyist. If you give us your name and address, we'll get our flyer out to
you. Send for it! Be surprised.

Include 50lt handling for orders under $10. Orders over $10 postpaid. California residents add sal es
tax . You may p lace a BankAmericard o r Mastercharge order by calling (415) 357-70 0 7 ; sorry , no
CO O orders.
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·ELECTRONIC PARTS
INTEL t« 2'02 RAM

BARGAINSFactory prime, tested units. Factory selected fOf much
laster speed than units sold by others. 650 NS. These
are static memories that are TTL compatible and
operate ott + 5 VDC. The real wol1l;house of solid state

DIGITAL CLOCK CHIPS BY NA TlOHAlmemories because they are so easy to use. Perfect for
TV typewriters, mini-computers, etc . With specs . FACTORY NEW UNITS!

$6 .99 ea. or 8 for $40 MM5314 - 4 or 6 digits . 24 pin DIP. Use with LED
Readouts . With Specs . - $3.95

SIGNETICS rK P·ROM MM5316 - Alarm chip. 40 pin DIP. $4.95

825129. 256 x 4. Bipolar, much faster than MOS TEXAS INSTRUMENTS BDIGITCALCULATOR CHIPdevices. SONS. Tri-state outputs. TTL compatible .
Field programmable, and features on ch ip address TMS0103NC. Four function . Same style as used in n
decoding . Perfect for microprogramming applications . pocket calculators. Factory new units, with specs . $2.95

16 pin DIP. With specs . $5.99 ea . each

8 For $40
LED READOUT KIT

LM324 - QUAD 741 OP AMP - $1.50 You per: 1 - OPCOA SLA -1 Readout 1·7490, 1·7475,
1-7447.

NE555 - Timers - 69c or 10 For 56 Con"fllete Kit - $2.95

709C - OP AMPS - 4 For $1 DL747JUMBO LED READOUTS
By Litronix..65 inch character . Common anode . o.rtper-

GE SCR C10681 forms SLA-3. Perfect for \jant digital clocks. Only 20 MA.

4 AMP 2OOPIV. Sensitive Gate. 59c per segnent. Special - $2 .50 each.

2N706A 4OOMHZ. TRANSISTORS HEWLETT-PACKARD LED READOUT

Silicon NPN. 1 WAIT. T0-18 Case . 5 For $1 .30 inch character. Common cathode . One 01 the bri(fltest
readouts around . Factory prime units, not retested seco x:ls

FILTER CAPS as sold by others. '5082-7740 994 ea.

1000 MFD 25VDC. AXIAL. 3 For $1
lAMP tCKJO PIV Silicon Rectifiers

FAIRCHILD LED READOUTS - 690 IN4oo7. Factory prime devices. 10 for $1 .00.
FND-70 . Common cathode. Right hand decimal point .

RCA HIGH VOLTAGE POWER TRANSISTOR.25 inch character. Pr ime new units . Perfect lor clocks,
frequency counters, etc . 69c 10 For $6 100 watts. 5 Amps . 300 VCEO. T0-3 case . Silicon NPN.

Best Readout Buy In USA! MIg. house nulTtlered 2N52-40. Aeg.llar catalog is $6.
Perfect for H.V. sLWies or vertical and horizontal circuits .

PLASTIC CASE DRIVER TRANSISTORS SPECIAl-~
For clocks or calculators . The two most popular

POWER TRANSISTOR HEATSINKSnumbers. TO-92 case. 2N3904 NPN . 2N3906 PNP. 6 For
$1 Double tinned, black anodized aluminum. Drilled lor 2 T~3

transistors .

FULL WAVE BRIDGE 59'1 each.
By G.I . 1.5 AMP 800PIV~ 75c

12VDC RELAY
50 AMP RECTIFIER DPOT. Heavy gold plated 5 arT1l contacts. 30CI OHM coil.

200 PlV . 00-5 STUD CASE. $1 .25 Limited Oty. 994

MOTOROLA VOL TAGE REGULA TOR SWITCHES FOR DIGITAL CLOCKS, fTC.
MC1469R. T0-66 9 Lead package. For 3 TO JOV Rocker style. SPOT. miniature size . 4 for $1.

Outputs . Provides 600 MA direct output or more by Push Button. SPST N.O. Enclosed , mini. 3 lor $1.
using an external power transistor. Reg . catalog $4 ea.

HEAVY DUTY TRANSFORMERWith specs . $1.95 ea .
36 VAC, 3.5 AMPS. 115VAC 80HZ . PRI. For power

2N2905 PNP TRANSISTOR supplies or audio power arros . Best quality, fullyenclo5ed .

3 Watt . 200 MHZ . IC - 6OOMA. VCE0-40 SILlCON . $4 .95.

HFE 100 to 300. 3 For $1 .
SUBMINIATURE TRIMMER CAPS

POWER TRANSISTOR PC BOARD Ultra stable. Range : 3.5 to 1SPF. 2for$t
Mfg. by Memorex Computer Corp . Board has 20 Power
Transistors . lo-RCA 2N3585 T0-66 SILlCON NPN . FILTERCAPS
VCE0-3OO 1C-2AMPS. lo-MOTOROLA MJE-340. NPN 5000 MFD 20 WVOC. Twist lock. 994 ea .
Silicon. VCE0-JOO. Plastic power tab case. Also has
lo-2N2222A T0-18 NPN transistors and lO-1N5059 NA TlONAL VOL TAGE REGULA TOR
lAMP 200 PIV rectrtners . plus 32 resistors . LlMITED Like 7805. 5VDC - lAMP outpUt. Has T~220 plastic
OTY . Board .103. $3.99 ea. power tab - 994

ICSOCKETS IN4148 COMPUTER DIODES
14 PIN -5For $1 16 PIN-4 For $1 Same as IN914. Factory prime. 20 for $1 .

NA TIONAL 1.41.45311 CLOCK CHIP 48 HOUR SERVICE
Same as 5314 , But also has BCD outputs . W ith specs. You deserve, ancl will get pr~ shipment. On orders not
$3.99 shipped in 48 HAS., a 20% cash refundwiU be sent. We do

not sell junk. Money back OJBrantee on every item. WE
PAY POSTAGE. Orders under $10 add 754 Handling. No

ORDERS OVER $15 BARGAIN LlSTlNG
C.O.D . Texas Res . add 5% tax .

CHOOSE $1
OF TTL, ETC . S. D. SALES CO.

10e FREE WITH P.O. BOX 28810
FREE MERCH. ORDER .

DALLAS TEXAS 75228
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$995
(KIT)

WITH SPECS.
POSTPAID

S. D. SALES CO.
P. O. BOX 28810 DALLAS, TEXAS 75228

6 Digit

Digital Clock Kit
Our Engineer said it would be " impossible" to sell a Six Digit kit
for this price. But because of several special super buys we
made on chips and displays we can offer this unbelievable
bargain on our Clock Kit. Sure, this price is too good to be true,
but rest assured , all parts in this kit are prime, first run units.
Also , all kits are sold with an unconditional money back
guarantee.

Here's What The Kit Includes:
1 - MM5314 National Clock Chip with socket
6 - Common Cathode Led Readouts (.25 in. char.)

13 - NPN and PN P Driver Transistors
2 - Push Button Switches for time set
1 - Rocker Switch for time hold
1 - 1000 MFD 25V Filter Cap
4 - IN4001 Rectifiers
1 - IN914 Diode
2 - .01 Disc. Caps
9 - Carbon Resistors

All you need to add is a 12VAC Transformer, perfboard , and your
choice of case. The above parts , if ordered separately from our
competitors , could cost you as much as $20. Buy from S. D. and
you 'll be happy with our quality parts and ultra fast shipment.

ARNOLD TORROID CORES
#A-759135-2. Perfect for chokes , transformers , etc. OD-1 .875 IN.
ID-.918IN. H-.745 IN. Permeability - 60. L-135 MH/1000turns.
Cross Sectional Area - 1.95 CM2. Regular Factory Cost $5.00
Our Price - 99¢
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~Shpt. WI. 6....

Numeric Readout Tubes from Burroughs
Pix ies #90 12. Character Heigh t 1/ 8" with
soc ket.
Price : 3/$3 .00 So ld o nly in lots of three.

NI XIES
5031 Character Height 5/ 8" wit hou t sockets .
Price: $1 .00 ea .

LARGE NIXIES
797 1 Characte r Heigh ts 2" wit hou t soc kets.
Price: $ 1.00 ea.

POWER SUPPLIES
SCHAUER CO. metered rack mount. 220V. 3
ph . 60 cv , input . adjus table 55- 65 v.d.c . @ 15
amps. o utput . Cant. Duty . Like New.
Price: $ 150.00 F.O.B. shot wt 2oo#.

MODULE TYPE POWER SUPPLY
4 V. @6 amp. Regu lated . 1 1SV 60cy . input 6"
x 7" x 5" . Limited Su pply.. ~PrICe: $15.00 ea. shp t . w t. 10 ~

INVERTER TRANSFORMERS 2 TYPES
Dual transistor inpu t 6 - 12 VDC inp u t.
300-500 V ou tp u t.
Price: $2.00 ea. o r 3/$5 .00.
Single trans istor input 6- 12 d .c. 300-500 V.
Price: $2.00 ea . o r 3/ 5.00. Shpt. wt. 1 ;:t
Good for C.O. Igni tio n, Fl our . Li te o r portable
Strobe It.

TRANSFORMERS
11 5 V. inp ut 60 cy . 36 VCT @ 4 amps. Open
frame 4x4 x3 Y.. .
Price: $4.95 ea . Shp t. WI S#

FLASH TUBE TRIGGER COILS
Price: $1 .00 ea. or 6/$5.00

HAZARD WARNING LITES
7" rou nd yellow lenses. High intensity xe non
strobe. Operates o n 12 VDC in ora nge plast ic
case .
Price: $10.00 ea. or 3/$25.00

HIGH INTENSITY STROBE LITES
Without case or reflector. 40 watt second flash
@ 6 0 FPM. Go od for mar ket beaco n, pho to
graphy . Psychedelic lite , operates fro m 12VDC
or 11 0 V. 60cy . Size: 8 x 10 x 10.
Price: $15.00 ea. or 2/$25.00. Shp t wt. 10#

UNBREAKABLE PLASTiC MIRRORS
5" dia . 1 Y.. thick. one side flat, one side
co ncave.
Price : 4 /$1 .00

High Impact Plastic Case, Orange Color
Water tight. Will accept 6 V. lan tern type
battery . Good to- use as battery case or
emergency lite.
Price: $1 .00 or 6/$5.00.

We have a few of the A 392/U R R receivers that
need m inor repairs, good shape as is. Phy sic ally
comp le te.
Price: $ 12 5.00.

DIAL CODE LAMP CARTRIDGES
6 V' , 40 rna . m9. Spec color - red , ye llow,
white .
Price: 2St! or 5/$1.00.

VHF RECEIVER
118-1 48 MHz, part of ARC-50 aircraft radio
set. Front panel tuning 118·148 MHz, light·
weight , compact 5" x 6" x 1 'Z' . 28 VDC inp ut,
250V, SOmA, dy namoto r.
Price: $ 14 ,95

Miniature leve r switc h-model 29005/16" hole
mou nti ng 1 9 /32" beh ind panel 2 amp si lver
con tacts 3 P.S.T. 2 P.S.T. 2 P.D.T. Specify type
35< 31$ 1.00.

ANOTHER TOROID INVERTER
Inpu t 27.5 V at 23 amps. Outpu t 1OOOV at 500
rnA. 4" round x 8 Y.. .. lo ng. S ibs. Both inverters
operate o n 12 VOC o ne half voltage o utpu t.
$14.95

DIGITAL READOUTS SETS
Mak e you r own coun ter, frequency met er,
d igital volt meter, readou ts , e tc. Inc lude s 6 ·8
503 1 m ixes wlsoc kets (.6" cha rac ter height), 1
trc nstormerr t pIs board wit h socket.
Price: $12.95, 2/$20.00

ANOTHER SPECIAL
LARGE ALPHA NUMERIC READOUTS

Two 87971 tu bes in soc kets , driver transist ors
and c omp o ne nts a ll o n one board - ca n be used
for clocks, cou nters, nume rous o ther uses . • ,
Price : $2.00 a board , 3/$5.00

TOROID INVERTER $9.95
PIS high eff iciency , equ ipped with cooling a nd
for cont inuous duty . Input 27 .SV at 5.5 amps,
outpu t 250 V DC at 300 rnA, 45 VDC at 10
rnA, 115 VAC 400 cycle at 30 VA. 3" round
by S 3/4" long. 6 Ibs.

Modern Aluminum Bench Rack Cabinet
11%" H x 1S" 0 x 19 " W. 8" p anel openings
wfr u bber feet a nd d isappeari ng handle .
Lt 81ue Price: $ 7.95 ea.

ADJUSTABLE PRINTED CARD BOX
For Rack Mou nt Price $9.95

5" to 7'/., " - 16 slides and soc kets - includes
30 dou ble co ntact position edge connec tor
type.

METERS - 1 3/4 square, 1% hole mount - 1"
behind panel. 0-25 rnA FS. $2.50

VU Volume Level .20 to + 3 $4.95

SOCKETS
Sockets for 4 x 150's - 2 sockets with
chimney, mounted o n alu minu m chassis $7.00

FIBRE OPTIC LIGHT GUIDE
118" diameter 9 " long wit h 114 d iameter brass
ends
$1 .00 each 6/$5.00

Module type PIS. 11 5 V. 60 cv , inpu t. Output
+12- 12·6 VDC. Regulated. adj. 10%
Price: $1 4 .95 Sh ip t WI S#

All pri ces are F.O.B. o ur w are ho use , Phi ladelp h ia , PA. All merc handise dl?":r.ribed accu rate ly to the
best of our kno wledge . Yo u r pu rc hase mo ney refu n d ed if not satisfied . Te rms are cash . Minimum
o rd e r $5.0 0. All merc ha n d ise subjec t to prior sa le. R F E - Remo ved fr om equ ip m en t.

~E{EaTROAlla~

1 50

1206 South Napa Street
Ph iladel ph ia, PA 191 46

215·46B·7B91 21 5·46B·4645
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.----_----',R GS ELECTRON 1CSL.--_----.
oo8A MICROCOMPUTE R K IT
8008 CPU, 1024 x 8 memory; memorv is expand
able . Kit includes manual with schematic. program
ming instructions and suggestions; all I Cs and parts
supplied except cabinet, fuses & hardware . Includes
p.c . boards. $375.00

MANUAL ONLY, $25.00
(no discount on manual)

"THE CUB E" Fully assembled su baudible lone
generator for small handheld or porta ble FM radios.
9-16 volts; no moving parts, set anywhere between
98 & 240 Hz with a trim resistor.
.5" x .6" x .8" $19.95

Set on frequency by the factory, $5.00 extra

008A-K ASCII keyboard inpu t kit. S75.OO POWER SUPPLIES

PS 5-1 5v l a regulated power supply kit wi th p.c.
008A-e Audio cassette adap ter kit. S50.oo board & instructions . Board measures 2" x 5", com -

pleted kit is 2" high. Transformer has internal r.f.
Details on com puter, per ipheral kits in our flyer. shield. S8.OO

TTL PS 25- 1 0 to 25v la lab type power su pply with adjustable current
limi ting ; re mote sensi ng & remote programming for voltage & current.7400 S .20 7485 Sl.40 Instruct ions inclu ded. All parts excep t chassis, rnete rls}, p.c. board.7401 .20 7486 .50 Kit of parts with schematics S14.95

7402 .20 7489 2.90 P.C. boards available, No. 007 S3.00 ea.
7403 .20 7490 .80
7404 .25 7492 .80 SOM E NEW TRANSISTO RS ... 1-99 100+
7405 .25 7493 .80 N1 TO-92 NPN Darlington S .35 .30
7406 .45 7495 .90 N2 TO-92 NPN to-noise, to-level ,15 .10
7407 .45 7496 .85 N3 TO-92 NPN medium purpose .20 .15
7408 .25 74 107 .50 N4 TO-92 NPN 2N3904 type .15 . 10
7409 .25 741 21 .60 N5 TO-92 NPN UH F .20 .15
7410 .20 74122 .60 N6 TO·92 NPN RF-I F • .15 .10
7411 .30 74 123 1.10 P2 TO-92 PN P lo -leve l .15 .10
7413 .85 74 125 .65 P3 TO-92 PNP medium power .20 .15
7416 .45 74 126 .65 P4 TO-92 PNP 2 N3906 type .15 .10
74 17 .45 7414 1 1.25 P7 TO-92 PNP high-voltage .25 .20
7420 .20 74 150 1.70 P8 TO-92 PNP higher-voltage .30 .25
7430 .20 74 151 1.00

ANO SOME OLD TRANSISTORS ... 1-99 100+
7432 .30 74 153 1.40

2N 2222 TO-1 8 NPN S .25 .20
7437 .50 74 154 1.70

2N2907 TO-18 PNP .25 .20
7438 .50 74 157 1.40

NPN TO-9 2 general purpose .08 .0595
7440 .20 74161 1.50

PNP TO-92 general purpose .08 .0595
7442 1.10 74163 1.70

Data on all transistors and JFETS is now in our flyer.7446 1.45 74 164 2.00
7447 1.45 74 165 2.00 BRANO N EW A LUM. EL ECT RO LYT IC CAPS, RADIAL LEAO
7448 1.45 74 166 1.75 lOwv 35wv 50wv
7450 .20 74 174 2.20 lmfd S .10 S .12 S .15
7451 .20 74175 2.20 2m fd .10 .12
7453 .20 74176 1.60 5mfd .10 .12
7454 .20 74 177 1.35 10mld . 11 . 13 .16
7473 .45 74181 3.90 30mfd .12 .20 .28
7474 .45 74 192 1.50 50mfd .13
7475 .80 74193 1.45 100mfd .15 .30 .45
7476 .50 74 195 1.00 200mfd .20 .70
7483 1.10 500mfd .28 .75

lO00mfd .50

RGS ELECTR ONI CS

3650 Charles St., Suite K • Santa Clara, CA 95050 • (4 08) 247 -0 158

We sell many fCs and components not listed in this ad. Send a stamp for our free flyer. TERMS OF SALE:
All orders prepaid; we pay pos tage. $1 .00 handling charge on orders under $10.00. California residents please
include sales tax. Please include name, address and zip code on all orders and flyer requests. Prices subject to
change wimout notice.

DISCOUNTS: 1096 OFF OROERS OVER S25.00; 2096 OFF ORDERS OVER S250.OO
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CALL
FREE

BANKAMERICARD

CHARGE IT
ON

TRADE
ON

USEDCALL

HAM RADIO CENTER
(9 A.M.-5 P.M. Central, Closed Sun. & Mon.)

TRADE
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• TEN-TEC
• ATLAS
• STANDARD

.VAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment

HAM RADIO CENTER INC.
8342 OLIVE BL. PO Box 28271 ST. LOUIS, MO 63132
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$ .90
$LID

$ . 10

EAC H $1. 25
10 OR MORE $1 .00 EA

10 OR MORE $2.50 EACHEACH $2.75

MA N 4 7-Segment, O-g plus let ters.
Rig ht - hand decimal poi nt . Snaps in 14
pi n DIP socket or Molex. IC voltage re
qui rements . Ide a 1 for des k or pocket
calcula tors:

25K Trimmer
PR INT ED CIRCU IT BOARD TYPE

EACH $. 20 10 FOR $L 50

M"
SHeET

SUPPLIED

I
Rectifiers

~I
VARO FUl l-WAVE BRIDGES
V5447 2A 400V

- V5647 2A 600V

MR810 Rectifier 50V IA

0- 9 plus M AN 3
l et t e r s .
Right-hand decimal point .
Fl at- pack type case . long
opera ti ng l ife . IC vol
tage requirement s . Ideal
fo r pocket ca lcu la tors:

Special 811: Hex Inverter
TTL DIP Hex Inverter ; pin i nterchangeable with SN
7404. Parts are br and 1'1 e wand branded Signetics
and mark ed "811. "

EACH $ .30
10 FOR. . 2.50
100 FOR. . .. 23.00
1000 FOR . . . $220.00

$ .75
.75 I-:= --=--=:-- - = - - - - - - -t

3.25

LED's

$ .35
10 FOR $2.95 1-- '-- - - - - - - - - - - - - - ---1

$ .30
10 FOR $2.50

$ . 20
10 FOR $1. 25

PRY PRICE
800 $.30
1000 40
1200 50
1500 65

C04023
74C20
74C160

CMOS
s .75.75.75.75

MV 50 Red Emitti ng
10- 4 MA @ 2V

d ::--
MV 5024 Red TO-18
Hi gh Dome --.J

C-r:::::::.::
MV 10B Visible Red

5-7 11A @ 2V

crL 9956 dual 2- i nput
AND buffer

CT L 9953 2- 2-3- i nput
AND/OR gate

CTL 9952 dual 2-i nput
NOR gate

Data suppli ed; a l l par ts are dual 
in-l ine . MIX OR MATCH. 5 FOR $1. 00

3-Amp Power Silicon Rectifiers
MARKED EPOXY AX I AL PACKAGE

CTIJL SPECIAL
Complementa ry Trans istor l ogi c: .
Thi s l ogi c f amily i s unique in t ha t
bot h NP N and P NP tran s i stors are 1_"::~~~:"'- ~~~!!.~:"'-_====--1
combi ned i n t he same pac kage. un- r
like TTL !. OTL , the o u tp u ts are
cur r ent sources (i n the high sta te)
as wel l as s i nki ng cu r r ent i n th e
l ow sta t e. T h ese are br and n e w
units, some of wh i ch are mi smar ked
with OTL number s.

C04001
C04002
C04011
CD4012

" RV: PRICE
100 $.10
200 15
400 18
600 . . . . .. . 23

MOS MEMORY INTEL #2102-2
1024 BIT FULLY DECODED STATIC

MOS RANDOM ACCE SS MEMORY • • ••
• f as t access 65 0na • . . . ..
• f ull TTL compa t ib l e
• N channe l s i licon gat e
• s i ng le 5 volt s up p ly •• .
* tri- s tat e ou tput ••. . . ..
*' 102 4 by 1 bi t
• ch ip enabl e i np ut •.. .. •
*' no c loc ks or r e f r e s hin g

re qui red • • .. . . • . . .••••.

RCA Nnmitron
EACH $ 5.00

SPECI AL: 5 FOR $20.00

DR2010

~ 7-Segment Readout
. I2-PIN DIP

Three digits with r i ght-hand decimal
Pl ugs into OIP sockets
Simi lar to (LITRONIX) Dt33]
Magni f ied di gi t a pprox imatel y . 1"
Cat hode for each dig it
Segments are par allel f o r mu ltiple

opera t ion
5-10 MA per segment

EACH $3.00 4 (12 Di gi ts) $11.00

~ ~ AN O NEW FACTO ~Y PARTS

16 PIN DIP - - - - - EACH 16.95
EI GHT FOR $49 .95

Power Supply SPECIALl
723 DIP variable regu lator chip 1-40V ,
+ or - output @150 MA IDA with exter
nal pass transistor --with di agrams for
many applica tions.
EACH $1.00 10 FOR $8.95'

DIODE ARRAY 10- 1N914 silicon
signal diodes in o ne pac kage. 20
l eads spaced .1"; no COl1fl\On connec -

tions .
EACH . .. .. $ .29
10 FOR $2.50

748 Op Amp TO-5 1.00
CA30182 Isol ated t ransistors and a Darli ng-

t on- connected tran s i s t or pai r 1 . 00

CA3045 5 NPN trans i stor ar ray 1.00
l MIOO Posi ti ve DC regulator TO-5 1. 00
l HI05 Voltage reg~ l a tor .• . ... . .. ... .. .. .... 1. 25
lM302 Op Amp vol t age follower TO·5 1. 25
LM308 Op Amp TO- 5 ·· · 2.00
l M309H 5V 200 MA power supply TO-5 1. 00
l M309K 5V lA power supply modul e TO-3 2.00
l M3 11 Compara tor 'f8 5 tt. ·. N.' 1. 75
l M3 70 AGC amplifier 2.00
l M380 2-Watt Audi o Amp 1.75
lM 1595 4· QlIadrant multiplier•....... . . . . . ... 2.00
MC1536T Op Amp 2. 00

Pr ecision t i mer .
Phase lock loop DIP .
Phase lock loop DIP ..
Phase lock loop .
Funct ion genera tor TO-5 .
Tone decoder TO-5 .
Popul ar Op Amp DIP .
Vol t age compara tor DIP .
Dua l compa ra tor DiP .
Precision voltage regulator DIP .
Op amp TO- 5/MIN I DIP .

1.50
3.25
3.25
3.25
4 . 00
3.00

. 45

.75

.40
1.00

. 55

N E A R SL I

NE555
NE560
NE561
NE 565
NE566
NE567
709
710
71 1
723
741

BRBYLOn
ELECTROnU:::S

7400 .20 74H51 . 25
74HOO . 25 7453 . 20
7401 .20 7454 . 20
74HOl . 25 74L54 . 25
7402 .25 74L55 .25
7403 .25 7460 . 16
7404 .25 74L71 . 25
74H04 . ) 0 7472 .40
7405 · )0 74L72 . 60
7406 .40 7473 • )5

7408 . ) 0 74L73 .75
74H08 . ) 0 7474 .45
7410 .20 74H74 .75
7413 . 75 7475 .80
7417 . 40 7476 .55
7420 . 20 74L78 . 70
74L20 . ) 0 7480 . 50
74H20 . ) 0 7483 . 70
74H22 .30 7489 3.00
7430 . 20 7490 1. 00
74H30 · )0 74 92 . 65
74L30 · )0 7493 1.00
7440 .20 7495 . 65
74H40 · )0 74t95 1.00
7442 1.00 74107 .50
7447 l. 50 74145 1.25
7450 . 20 74180 1.00
74H50 .)0 741 93 1.50
74 51 .20 74195 . 80

7400 Series DIP

16-Pl n $ .30

24-Pi n S .75

40-Pin $1 .25

8-Pin $ .22

14·Pin $ . 26

All IC's a re neW and fully-tested .
Leads are plated with gold or solder.
Order s for $5 or more will be shipped
pre P aid. ,>.dd 55¢ for handl t ng and
postage for smaller ordersr residents
of California add sales tax. IC orders
are shipped withi n 2 workdays--kits
are shipped within 10 days of r ece i pt
of order . $10 minimum on C.O.D. 's
(phone in). (916) 334-2161

MAIL ORDERS:
P. O. BoX 41727 4811 Myrtle Ave.
Sacramento , CA sacramento . CA

9584 1 9584 1
MONEY BACK GUARANTEE ON ALL GOOD.5:

SE ND FOR FREE FLYER LIST I NG 100's OF
MONEY -SAVI NG BARGAINS:

High Quality PCB
Mounting IC Sockets

8-PI N. 14-Pin. 16·Pi n and 24-Pin PCB
mounting ONlY--no wire wrap soc kets.
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HELP US get ready for the movers. We'd rather sell radios than
move them. Buy the first set at the regular price, get the second
for only $5.00 more.

* * * * *
RCA Model CMFT-50. Fifty Watts output - 30 to 54 mc - Tunes
any segment of the band without coil changes. Transistor power
supply, partially transistorized receiver with trunk mount acces
sories. Regularly $125.00 each, buy two for only $130.00.

RCA Model CMCT-30. Thirty Watts output on two meters.
Transistorized power supply, partially transistorized receiver. With
trunk mount accessories - Regu larly $100.00 each, buy two for
$105.00.

General Electric MA/E-13N. Thirty Watts output in the 30 to 50
mc band. 6/12 volt vibrator power supply. With trunk mount
accessories. Regularly $90.00 each, two for $95.00.

General Electric Model FA/E-16N. Sixty Watts output in the 30 to
50 mc band. 6/12 volt vibrator power supply. With front mount
accessories. Regularly $100.00 each, two for $105.00.

WATCH FOR TPL SPECIAL COMING IN JUNE

DON'T DELAY, SEND A CHECK TODAY TO!

DU PAGE FM INC. P.O. Box 1 Lombard, III. 60148
312 627-3540

154

TERMS: All items sold as is. If not as represented return for exchange or refund (our option)
shipping charged prepaid within 5 days of receipt. Illinois residents must add 5% sales tax .
Personal checks must clear before shipment. All items sent shipping charges collect unless
otherwise agreed . Accessories do not include crystals , relay or antennas.
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$ 1.75
4.95

24.95
3.95
2.75
4.95
7.95

2.75

S .25 ea.
.20
.25
.60

2.50
4.95
2.15
2.95
1.35
3......
4 . t.~

2.15
.69

$59.50
6.95

21.95
17.95

2.95
7.95
4.95
7.95
5.95
1.50
1.95
3.95
1.95
2.95

2.95
5/ $1.00

.59

CPU
1024 bit
2048 bit
UV e ras .
1024 b it
2048 b it
al arm clo ck
a la rm clock
V com. osc.

Red TO 18
Ax ial leads
Jumbo visible red
Infra red diH. dome
Red 7 seg. .270"
Red alpha num .32"
Red 7 seg. .190"
Green 7 seg..270"
Red 7 seg. .270"
Yellow 7 seg. .270"
60" nigh dir. view
Red 7 sea. .3"
Opto.iso transist or

1024 bit ""eurn, dy nam,e mDIP
5OQ!S 12 b, t dynamie mDIP
1024 b,t 'laUe DIP
Du. l54 b,t "al,e OIP

L EO'S AND OPTO ISOL ATO RS

COSMETIC REJECTS
FUNCTIONALLY PER FECT

5001 $1 .95
5002 2.50

BOOB
2102
1702A
5203
5261
5262
5316

700'
8038
MAN 1
MA N 5
MAN 6
MAN 8
MAN 66
HP 5082
7414 (4 DIG)

HP 5082
7405 (5 DIG)

50 20 REO LED
M CT2

MV 10B
MV50
MV5020
ME 4
MAN l
MAN 2
MAN4
MAN5
MAN7
MAN8
MAN66
DL707
MCT2

SHIFT REG ISTERS

MM 5013
MM 5016
MM 5058
SL·5 4025

MEMORIES
1101 256 bi tRAMMOS
1103 1024 bi t RAM MOS
5203 2048 bit eras. PROM
5260 1024 bit RAM low power
7489 64 bit RAM TTL .
8223 Programmable ROM
74200 256 bi t Ram-tti ·state

.69
7 9
.4'
.59
.59

U S
US

1.75
.79
.59

2.69
' .29
.B9

1.69
.79
.99

2.75
2.65
2.65
2.50
2.95

.29

.39

.69
1.19
.35
.79
.39

1. 19
.B2
.69

2.75
.39
.79
.95.
.39
.39
.39
.79
.B9

S .32
.29
.99

1.50
1.19
1.05
1.29

(7805)

IN TERNATIONAL ELECTRON ICS UNLIM ITED
P.O, BOX 1708 MONTEREY . CALIF . 93940 USA

ON ORDERS OVER $25.00 DEDUCT 10%
Sanstacucn IS guaranteed. Shipment wi tl be made via first c lass
mati - postage paid - rn U,S " Canada and Mexico within t hree
days from receIpt of order. Minimum order - 55.00. Cali fo rnia
residents add sales tax.

MAY SPECIALS
7441
7445
7475
7490
74123
340T 5v
] 40T 15V

LI N EA R C IRCU ITS
Hi perf. op amp mDIP
oc amp mDIP
Mlcro-pwr op amp mO W
5V reg lA TO·3
V loUt. Op Amp mDIP
Hi per f . V comp mDIP
Hi-speed dual comp DIP
Neg. regulator
(5V .5.2V,12V.15Vl T03
Quad op amp DIP
Quad comp DIP
Pes V reg {5V , 6V, 8V,
12V, 15V, 18V, 24V) TO·220
AG ·lf st rip det DI P
Pes V reg mD IP
2 w stereo amp DIP
2w audio amp DI P
.6w audio amp mDIP
Lo noise dual preamp DIP
Prec. V reg D IP
Timer mDIP
Phase locked loop D IP
Phase locked loop DIP
Phase locked loop D IP
Funcuon gen mDIP
Tone Decoder mDIP
Op amp DIP
HI speed V COl11p DIP
Volt reg. D IP
Dual hi perf amp DIP
Compoop amp mD lP
Dual 741 DIP
Freq ad] 74 1 mDIP
FM mux st demod DIP
FM mux st demod DIP
Dual Comp op amp mDIP
Stereo Multiplexer DIP
Quad amp DIP
Core mem sense amp DIP
Core mem sense amp DIP
Dual prl. driver mDIP
Dual prl. driver mDIP
Dual prl. driver mD lP
Quad seq dnver DIP
Hex dig. driver DIP

$24.95

(408) 659·3171

D. .. ' h...... <upp hod o n '...,u",'
Add 10.50 '0' "om, I... 'hon $ 1 .00

CA LCULATOR 8< CLOC K CHIPS w /da ta
5001 12 DIG 4 te net f ix dec 3.95
5002 Same as 5001 exc bUy pwr 7.95
5005 12 DIG a tunct w/mem 8.45
MM5725 8 DIG 4 Iu nc t chain 8< dec 2.79
MM5736 18 p in 6 DIG a tunct 4.95
MM5738 8 DIG 5 Iunc t K 8< Mem 7.95
MM5739 9 DIG 4 turret (btry sur) 6.95
MM 53 11 28 pin BCD 6 dig mux 6.95
MM 53 12 24 pin 1 pps BCD 4 dig mux 6.95
MM 53 13 28 pin 1 pps BCD 6 dig mux 7.95
MM 53 14 24 pin 6 dig mux 8.95
MM 53 16 40 pin alarm 4 dIg 8.95

30 1
307
30B
309K
310
31 1
319
320

324
339
340T

372
376
377
3BO
380,8
3B l
550
555
560
562
565
566
567
709
710
723
739
741
747
74B
1304
1307
1458
l BOO
3900
7524
7525
75451
75452
75453
75491
75492

3.50
2.19
3.25
3.25
3.25
3.50
2.90
3.00
1.50
1.50

S 1.39
.44

2.75
.76

1.29
.79
.79
.B9
.B9
.B9
.49
.49
.57
.53
.99
.69
.79

1.23
1.15
1.09

.B9
1.29
1.59
1.19
1.29
1.29
1.39
1.59
1.89
1.89
1.65
1.65
1.89
1.65

.99
1.09
3.65

.B9
1.59
1.49
1.39
1.39

.99
1.85
1.15
2.19
2.19

7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74 105
74 107
74121
74 122
74123
74 125
74 126
74 14 1
74 145
74150
74 151
74 153
74 154
74 155
74156
74 157
74 161
74163
74164
14 165
74166
74 173
74 175
74 176
74177
74180
74 18 1
74182
74 190
74192
74193
74 194
74 195
74196
74 197
74 198
74 199

TTL

CMOS

S.39 74Cl54
.55 74C157
.75 74C160
.75 74C161
.65 74C163
.65 74Cl64

2.15 74C173
1.55 74C195
1.15 80C95
1, 70 80C97

S .19
.19
.19
.19
.22
.22
.39
.39
.25
.25
.19
.29
.79
.39
.39
.39
.19
.29
.35
.39
.29
.35
.22
.29
.45
.39
.19

1 09
.99
.99

1.10
1.10
, .15
1.15
1.1 5

.24

.27

.39

.19

.39

.39

.36

.43
.43
.75
.47

1. 11
0.,. .....to ,upphod on , . ..u",'
Add S !>O I", "."" I. .. ,h.~ 5 1 .00

7400
740 1
7402
7403
7404
7405
7406
7407
7408
7409
7410
74 11
7413
7415
7416
7417
7420
7422
7423
7425
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
74 47
74 48
7450
7453
7454
7460
74 64
7465
7472
7473
7474
7475
7476
7483

POCKET CALCULATOR KIT
5 funct ion plus constan t 
addressable memory with
ind ividual recall - 8 digit
display p lus overflow 
battery saver - uses standard
or rechargeable batteries - all
necessary parts in re ad y to
assemble form - inst ructio ns
· , d d J" 5' "InCU e. l( I , .

74COO
74C02
74C04
74C08
74Cl0
74C20
74C42
74C73
74C74
74C76

4000 SERI ES RCA-EQUI V .
C0 4001 5 .55 C04017 2.95
C04009 .85 CD4019 1.35
CD40 10 .85 CD40n 2.75
CD401 1 .55 C0 4023 .55
CD4012 .55 C0 4025 .55
CD4013 1.20 C0 4027 1.35
CD4016 1.25 CQ4035 2.85



NOW AVAILABLE FROM:

JAMES ELECTRONICS

Ie's AND KITS

STEREO DECODERS
XR-1310P PLL Stereo Decoder 3.20
XR·1310EP PLL Stereo Decoder 3.20
XR-1800P PLL Stereo Decoder 3.20

PHASE LOCKED LOOPS
XR-210 FSK Demodulator 5.20
XR-215 High Frequency PLL 6.60
XR-567CP Tone Decoder (mini DIP) 1.95
XR-567CT Tone Decoder (TO-51 1.70

FUNCTION GENERATOR KIT
Introductory Offer

-
XR-2206K

f UHC tlO't GfHfJlAtOlli "IT

The Function Generator Kit features sine,
triangle and square wave; THD 0.5% tvp.:
AM!FM capability.

XR-2206KA
Ineludes monolith ic function generator
IC, PC board, and assembly instruction
manual.

$19.95
XR-2206KB
Same as XR -2206KA above and includes
external components for PC board.

$29.95

MONOLITHIC IC'S
TIMERS
XR-555CP Monolithic Timer
XR-320P Precision Timer
XR-556CP Dual-555 Timer
XR-2556CP Dual Timing Circuit
XR-224OCP Programmable Counter!

Timer

WAVEFORM GENERATORS
XR·205 Waveform Generator
XR -2206CP Monolithic Function

Generator
XR -2207CP Voltage-Controlled

Oscillator

OTHER EXAR IC'S
XR-1468CN Dual ±15V Tracking

Regulator
XR-1488N Quad Line Driver
XR-1489AN Quad Line Receiver
XR-2208CP Operational Multiplier

$1.10
1.55
1.85
3.20

4.80

8.40

5.50

3.85

3.85
5.80
4.80
5.20

Satisfaction Guaranteed. $5.00 Minimum Order
1st Class Mail No Charge

California Residents Add 6% Sales Tax.
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P.O. BOX 822, BELMONT, CA. 94002
PHONE ORDERS - (415) 592-8097
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L M7 4 1H/N $ .3 1*
LM747 N .69
L M74 8 N .35
LM1303N .79
LM 1 3 04N 1.00
L M1 3 0 7N .79
L M1 31 0 P 3 .25*
L M1 4 5 8 N .6 9
LM14 6 9N .9 9
L M1 55 6 V 1.85
CA30 13 - -~ 1.70
CA3023 ) 2.15
CA3035 I I 2.25
CA3039 , 1.35
CA3046 I 1 1.15
CA3059 ~ 2 .46
CA3060 " 2.80
CA3065N .75
CA3080 .85
CA3083 1.60
CA3086 .70
CA3089 3 .25
CA3091 8 .25
CA3 123 1.8 5
CA3600 1.75
LM3900 .55
L M3 905 .55*
LM7805 1.75
80388 3 .95*
LM9601 .5 5
LM9602 .75
754 5 0 ~ .49
75451~ . 39
75452 .3 9
75453 .3 9
75491 .79
75492 .89
75494 ' .8 9
75324 N 1.75*
LM567H 1.50*

LINEAR
$ .6 9

. 2 9 *

.6 9

.7 9

. 89

.35
1.05
1.25*
1.19

.9 5
1.6 9
1.1 9
1.50
1. 85
1.9 5
1. 89
1.75
1.0 5
2.05
1.0 0
1.2 5 *
3 .00

,----...3 .00
.79
.6 9 *

" '1.85
, 2 .5 0
2.50
2.50
2 .00*
2 .00*
2 .00*

.43

.29

.2 9

.2 9

.55
1.7 5
1.2 9
1.50*

1/4 W 5% CARBON COMP RESISTORS
5·25 30·95 100-495 500·995 1000 UP
.05 .04 .o j .0275 .025

A ll Std. V a lu es - 5 Ea . Min .
se.uu Min. orce r. U.::t. ,..una 5. ;.. ...... 5 1t per va lue if so r ti ng is req u ired

- ~d 6 % Sales Tax PROJECTS LEOS 8000 Series
82G3 $ 7 .00 MV-1 0 5/1 8090·98 .55
8267 4.00 MV 5 0 6/1 8 123 1.50
25 13* 11.00 MV 5 0245 / 1 8223 * 3.00
25 18 7 .0 0 MAN·1 1. 9 5 82 6 3 7 .00
2 5 19 4.00 MAN ·3 .9 5 8267 4 .00
2524 * 3 .95 MAN-4 1.95 8280 .75
2525 7 .0 0 MAN·7 1.50 8281 .8 5
25 29* 4.00 OL 33 1.95 8288 1. 15
4024P* 2 .25 D L747 2.50 8880 1.35

L M300H
LM3 0 1H/N
LM302 H
LM3 04 H
LM3 05 H / N
LM 3 0 7H/N
LM308 H /N
L M3 0 9 K
LM310H/N
LM311H/N
LM3 18N
LM31 9
LM320K*
LM324
L M3 3 9N
L M340 K
L M3 4 0T
L M3 7 0N
L M3 7 3N
LM3 80·8
LM3 8 0N
N E 5 3 1T
NE5 3 6T
NE5 5 0N
NE 5 5 5N
NE556N
NE 5 6 0
NE5 61
N E562
N E565H / N
NE566
NE 5 6 7 H jN
L M7 0 3H/N
LM 7 0 9 H/ N
LM710H / N
LM 711H/N
LM 7 2 3H/N
LM 7 33H/N
LM 73 9N

;c o;;.;; I LY VII:WING lJI SIANC~ 1 _ U ~ .., .~~ I LM56 5H

P.O': BOX 822, BELMONT, CA. 94002
PHONE ORDERS - (415) 592·8097

filf TTL _ CMOS * MAY SPECIALS *
7400*6 /$1. 0 074 88 . 4 .00 C D4000$ .48 apCl8 Processor $49.95 AY5·1013 UA RT $9.95
7401 .2 3 7489 * 2 .25eaCD4001 .4 8 1101 256x 1 RAM 2 .25 RC4194 TK 5.95
7402 .2 3 74 9 0 * .6 gea C0400 2 .4 8 21021024 RAM 7.95 RC4195 TK 3.25
7403 6 /1.007491* 1.0 0 C04Q06 3.75 -=== 50 VOLT C-.E.RAMIC __QISC CAPACITORS
7404 .257492 . 9 5 C04Q07 .55 - 1·910-4950·100 1-9 10.4950;'00
7405 .24 749 3 . 9 5 C04Q09 . 8 9 .oo rm r. Sc 3 .Se 3c fj .0 3 3 m f . 6c 4c J .Se
7406 .5 0 7494 .9 7 CD4010 .6 9 .0047mf.6c 4 c 3 .Se .0 4 7 mf. 6c 4c J .Se
7407 .50 7495 . 9 5 CD40 11 .48 .Dl m f. 5c 3.Se a e J t . am t . 12c IOc J .Se
7408 .25749 6 .95 C040 12 .48 .0 2 2 m f. 6c 4 c 3 .Se ·- I OOp t . 6c 4c 3.Se
7409 .25 74 100 1.5 0 CD40 13 1.00 0 M Fl.
7410" 6/1 00 74107 47 C040 16 100 10 Volt ylar m Capacitors
7411 '3D 74 12 1 '55 CD4017 2 '65 .0 0 1UF D .09.0 7 . 0 5 .022UFD . 10 .0 8 .0 6
7412 '4 0 741 2 2 '4 7 CD40 19 1'15 .0 0 2 2 U F D .09.07 .05 .047 UFD . 12. 09.0 7
7413* ·7 574123 1·05 CD4020 1·50 .0047UFD .09.07.05 . 1U F D .15.12 .10
7416 :4574 125 :60 CD4022 1:50 .01UFD .10 .08 .06 .22UFD .2 1.1 8 . 15
7417 .4 5 74 1 26 . 8 0 CD4023 .4 8 Miniature Aluminum Electrolytic Capacito n
7418 .2574 14 1 1.15 CD4024 1.95 .47UFD/50V . 14.12 .11 47UFD/25V . 19 .1 5 . 14
7420 .2 3 74 14 5 1.1 5 CD4025 .48 1U FD/ 16V .14 .1 2.11 100UFD/16V .19.15 .14
742 1 .2774 150 .9 5 CD4027 1.15 1UFD/50V .15 . 12 '. 11 1 0 0U F D/ 2 5V .24 . 1 8 . 17
7423 .327 5 1 5 1 1.2 0 CD4028 2 .65 2.2 U FO/50V . 14.1 2 .11 10 0UF D/ 5 0V .24.18 .17
7425 .2774 153 1.5 0 CD4029 ' 3 .9 5 3.3UFD/25V .14.12.11 220U FD/16V .24 .18.17
7426 .31 74154 1.2 5 CD4030 1.0 0 4.7U FD/25V . 14.12 . 11 220UFD/25 V .3 5 .2 5 .24
7427 .3 2 741 55 1.30 CD4035 2 .65 10U F D/16V . 14 . 1 2 . 11 4 70UF D/1 6 V .3 7.3 0 .2 7
7429 .40 741 5 6 1.3 0 CD4040 3.95 10U FD/25V .14 .12 .11 4 70U F D/ 2 5V .4 9.3 9.3 5
7430 .3 3 741 57 1.5 5 CD4042 275 1 0U F D/ 5 0 V .14.12 .11 100 0 UF D/1 6 V .49 .3 9 .3 5
7432 .2 6 74 1 6 0 1.65 CD4044 2'75 22 U FD/ 1l$V .14.1 2.11 1 0 0 0 UF D/ 2 5V .75 .60.55
7437 .4574 161 1.65 CD4046 2:75 22 U FD/25V .1 5.13.1 2 2200U FD/ 16V .7 5 .6 0 .5 5
7438 .5 0 7 4 1 6 3 2 .50 C D 4 04 7 2 .75 47UFD 16V . 17 .1 4 .1 3 Ax ial or Radial Lead T e
7439 .5074164 2 .50 CD4049 1.00 MPS·A05 5/$1 TRANSISTORS 2 N3905 4 /$1
7440 .2 3 74 1 6 5 2 .50 CD4050 1.00 2N918 .2 5 2 N 2 9 06 A 4 /$1 2N3906 II:i 4 /$1
7441 1.1074 166 1.7 5 CD4051 3.95 2N2219A

t
"l 3/$ 1 2N 2 907A ~ 5 /$1 PN4 24 9 ... 4/$1

7442 1.0574170 3 .00 74COO .3 9 2N2221 ', 4/$ 1 2N 305 3 2/$1 PN4 2 5 0 'I 4 /$1
7443 1.1074173 1.7 5 74C90 3 .00 2N2222A 5 / $1 2N3055 .9 5 2 N4 4 0 9 5 /$1
7444 1. 1574174 1.85 74C160 3.002N2369 5 / $12N 3 7 25A 2/$12N5 129 19'1
74 45 1.10 74 175 1. 8 5 2N2369A 4 / $1 2N390 3 , 5 / $ 1 2 N5139 :19
7446 1.2574 176 . 8 5 (Z ener) 2 N2484 4 /$1 2 N3904 4 /$1 C 10681.SCR.2/$1
7447* .8 9 741 7 7 .8 5 DIODES
7448 1.25 7 41 80* 1.00 (Rectifier) Cal.&C~k.Chlp5 WAll or T V DIGITAL CLOCK IC ~Skt '
7450 .25 74 181 3.75 IN456 6 $ 1 5001 $ '.t q1;" _ . . <> n... ... ...
7451 .2 7 7 4182 1.00 IN45 8 6/$ 1 5005 OJ .:>OJ ,1.<+ r- 4::0 1'-'=::::::::=~:::==iiii2:==:===-~~
7453 .2 7 74 1 8 4 2.30 N48 5 A 5/$1 5030 7 .95 Wa lnut Case-611)l311)l) 1I 16 p :2 91 • - - «

7454 .4 0 74 1 8 5 2.30 N746 4 /$1 MM5311 4 .95 Hr. & Min._ ,6/t High ., 18 P .46
7459 .2 5741 8 7 7 .00 N 7 5 2 4 /$1 MM5312 4 .95 Seconds- 311 H igh ' ~ 24 P .6 8
7460 .2 5 74 1 9 0 1.50 N 11 8 3 1.60 MM5313 4.95 . , 28 P .89
7470 .4 5 741 91 1.50 N 1184 1.70 MM531 4 4 .9 5 KIT - All Comp.& Case $39.95 36 P l IO
7472 .4 1 7 4 1 9 2 * 1.25 N 11 86 1.80 MM5316 6 .95 Wired & Assembled $44 ,95 40 P 1:25
7473* .3 9 741 9 3 * 1. 25 N 36 0 0 6 /$1 . . . _ -
7474 .4774 194 1.50 N 4 0 0 1 .0 9 Sati5factlon Guaranteed. -
7475* .7574 1 9 5 1.05 N4 0 0 2 . 1 0 California Resldents- A",
7476* .4 0 7 4 1 96 1.25 N4 0 04 . 1 0 Write for FREE 1975 Catalog - Data Sheets .25¢ each

7480 .5 0 74 1 9 7 1.05 N41481 5 / $ 1 g/4 &57482 1.7574 198 2 .25 N41 541 2/ $ 1
7483 1.1574199 2. 7 5 N4 7 34 .2 8 c
7485* 1. 1074200 7.00 N4 7 35 .2 8 c
7486 .47 742 5 0 5 . 0 0 N 5 2 3 2 .2 8c
20% Discount for 1 00 pes. N5234 .28 c
Combined 7400'5 N5243 .2 8 c
(E xcept Specials) N5282 5/$1

ct....-

-
s:
l>
-<
<D....
'"



Desk top calculator by well
known mfgr. These are rejects, 8
digit, 4 function, liquid crystal
display. Fully assembled, some
factory reject, some customer
returns. Most are repaired in a few
minutes. Sold "as is." Ship wt 3
lbs.
AC model $10 each 3 for $26.50
Battery portable model $11 each
3 for $30.00

COLUMBIA 4 CHANNEL sa
Solid state sa 4 channel adapter. 2 amps built
in. Decodes 4 channel or synthesizes 4 channel.

$20.00

LED READOUTS 5/$1.001
The price is not a mistake. We have some hobby
variety with some segments out. Ukinbuyem
for as low as 5 for $1.00

DUAL 16 BIT MEMORY
Dual 16 bit memory, serial MOS by Philco TO-5
case. brand new with 2 page specs.

#PlR 532 $1.00 each $10/12

AM-FM RADIO

For console installation, w/face plate. no
knobs. Stereo amplifiers for tape or turnable
playback. $15.00
Pair of matching speakers w/xfmrs for above

$5.00

CALCULATOR CHASSIS

SINGLE CHIP ASCII ENCODER

A hot item today. We furnish full data booklet
with each oreler. $10 each 3 -for $25.00

8 CHAN MULTIPLEX SWITCH
Solid state 16 pin IC MOS. 8 channel w/output
enable control & one-of-eight decoder in chip.
With data. Fairchild 3705•..$5.00

RC OSCILLATORS

16 pin IC chip contains 4 RC ·osc. Ideal for
touch tone encoder. TeA 430...$5.00

PHOTO-STROBE
Made for Instamatic but useful on any camera
with instructions provided. Info also on trick
uses, automotive strobe, slave strobe, automo
tive strobe, Psychadelic repetitive strobe, etc.
Complete with charger & Nickel Cadmium
batteries.

$9.00. 3 for $25.00

Beautiful AM·FM Stereo Multiplex radios made
to sell in the over $100 range. Picture shows
typical unit. Solid state. AC powered, made for
famous US manufacturer. Ship wt 10 Ibs.
$35.00

SOLAR ENERGY

Electricity for free from the sun. An exciting
experimental device. Instructions included
show how to make a solar energy bank for
higher voltages and/or current, also how to
make a solar operated radio receiver.

Large cell 1 3/4" - $1.25
Medium cell 1" diameter - $1.00
Rectangular 3/4 x 1%" - $.75

Any six for the price of 5 ...

BOOKSHELF SPEAKERSFully assembled pocket calculator chassis with
calculator chip. Uses LED readouts not includ
ed. $.00

Completely finished, 9 x
ohm, with extension cord.

12 x 5 inches. 16
$15a pair.

158

Please add shipping cost on above.

P.O. Box 62
E. Lynn MA 01904

FREE CATALOG
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SCRS! TRIACS!
QUADRACS!

SAME PRICE
SALE!

10-Amp POWer
Tab Plastic: U..lts
PRV Sal•

0
0 SO $ .75

100 .95

0
0 200 1.25

300 1.50
00 400 1.a a

O
500 2 .25
6 00 2.80

$5. 5 0
5 . 50
5 .50
5. 50
5.50
3.95

3.95

P .O. BOX _. 4 2 A LYNNFIELD. MASS . 01 • • 0

T.rma: ..rlrl po"lalte Rat• • : net :-1 0
Plio... Orders ; Wakefie ld, M..... . ( 6 1 7 ) 2 45_ 3829
Ratalll 16_18 D..I Cannine St., W,. ke fie ld , Man.
( off Water S t re e t l C.O.D. 'S MAY BE PHONE IJ

o 20e CATALOG Fiber Optics. ' ICs·. Semi·s. Parts
MINIMUM ORDI:R _ $ 4.0 0

POLVPAKS

BIGGEST 7_segment " . efle ctlve b. . ..

7
version of the famOU$

MAN- MAN-I. The optimum in
light efficiency and con_·1 SALE· $t ruc t io n. Look$ like , ac ts·1 li ke , the MAN_I. Pin con·

. tlect ions same . Wide ang le. 0$1 3 for viewing. 0.27" character
, $ 2 .5 0 he ig ht, color red,

MAN-5 as MAN_7 ucept g . een O 1.49
MAN-8 lUI MAN- 7 except yellow 0 1.49

fULL EPOXY SILICON BRIDGE RECTIFIERS
WAVE PlY 2 Amp 6 Amp 10 AMP

50 0 5 .69 0 $ .88 0 $ 1 .4 9

~n
100 0 . 7 9 0 . 9 9 0 1 .6 9
200 0 . 9 5 0 1 .25 0 1 .89
400 0 1.19 0 1.50 0 2.09
600 0 1.35 0 1 .75
800 0 1 .59 0 1 .85 Code; 2 amp

1 0 0 0 0 1.79 0 2 .25 TO- 5 case
6 Amp 1 / 2 x 1 / 2 x 8/16 s q,

CLOCK CHIPS
as I." ,," a~

ON A "DIP' ·
WITH DATA 5H£ET5

o MMS311 6-dlll: lt 2a·PIII

0
0 MM5312 4-dl lllt 24·Pln

MM5313 S·dl_ It 28_Pln
o MMS314 a·dl_ lt 24·Plno MMS31a 4-d l_ lt 40.Pln, .I••m
o MMIlIJ16 - A no al••m

:(:ouc"KEYBOAR D KIT 0 $4.95
l o n e

Kit include" " x 2 1h" G- IO a1!'ss etched ~c board,
with 1 0 OAK "amocrh touch " white keys With bla c k
nwneral" plu s d l8&ram o n " touch t one encoder". Ma k u
many "k~Yboard "y" t e m,," read ily available. O-to-9

Mone)'-Bac:k
GUARANTEE
on all Item.

I m a g in e a chip (MK50250) 'BEEPER" AND "DATER'
"Beepln" and audible alarml OCK ON THE CHIPS
All others are external. I t , CL
also featurea internal b right- 0 MK!502!50 SlEEPIER ONLY . $ 8 . 5 0
aeee control. The ~T70.0 1 0 CT7001 Alarm and Data . . $ 6 .9 5
require" external t rlggenDg
o f a la rm , date of t he month
and d irect drive t o LED
readouts. Both require min
imum current d rain and
voltages, for either" to 6
LED readouts. 1 2 Of 24
hours. AM and PM.

IT'S NEWI NEYER OFFERED BEFOREI

9-FUNCTION, 8-DIGIT
MEMORY CALCULATOR KIT
It's the easiest mUlti..function kit today!

[$ * DOUBLE MEMORY Only

~~'~'~ * :r::::."yt·Rc;~~:~:nt, 82895
' • 4 -Functlon 0

Arithmetic
T...II •• • t.... * 22 KEYS!

7 EASY 'fO P UT TOG~THER ! You bet It is ... imaltine
'S..~ ~HII~.~lstdrs, Rc a pDc l t o rs, b u t it ONLV RIEQUIR£S 2""liIi"""'. 2 M . n • lEA OUTr H o w's that for simplicity? Th e

emory keys are MS Memory Sto.ap:e and MR
~emory Recall (requires very lit tle s o ld e r ing ) The
d ~sPlay restore key is t o COns ..r ve battery iife , · Your

ISP a~ on pane 1 s h u ts o ff 25 s e co nds aft .. r the last
ope rat lon. By deptes sing "po. key t h.. display is
r es tf rf..dl Uses 6 N ce ll batteries. Red d ..cimal apneare
on e , t to s h o w ~hen batteries need replacement or
ch,arltmg. n a s DeCimal. CI.. ar Constant P erc e n t and
arlttm.. ti~ k .. y red, wh ite and 'blue color~. Lightw~i ll:'ht
poe e t , size 5 ]/4 x 3 x (2" at b ack s id e ) x 1 1;,, "
fr~nt s id e ot angu lar display panel b lack case. NiftySrlt f~r busmes s, sch o o l , home, a nd fo r the youngsters

'iJ' IpS IOta any Pocke,t. b r iefc a s e with ease. Easy.to~
understand p tc t o ea l IOstruction b o o k le t and ho w- t o -
use-book. AC/DC too l
KI! INCLUDIES : case. 22-key keyboard kit ON-OFF
SWitch (part o f keyboard) PC b o a rd driver a d
calc ulator c h ips, 9-diltit "bubble " ~altnifier LED~~O~y
array cable, AC;:: adapter jack & wirea battery case a Ii
b1attery card ~ Isplay. ins t ru c t ion and p ictoral s tep- Il

r
_

s ep constructIOn booklet
o AC ADAPTIER FOR ABOVE ... " .. . . .. ,$ 2 . 9 5

L ltronix 104
o Red $2.50
Lltr onix 707
o R ed $ 2.50

..... 3- T. k.l0 ...

0 :,.1'47 4 9 5
0 5 1'47 4 9 6
0 5 1'47 4 10 0
0 5 1'47 4 10 4
0 $ 1'47 4 10 5
0 5 1'47 4 10 6
0 5 1'47 4 10 7
0 5 1'47 4 10 8

B5 N7 4 11 2
$1'474113

0 5 1'47 4 11 4
0 5 1'47 4 12 1o SN74122
0 5 1'47 4 12 3
0 5 1'47 4 12 5
0 5 1'47 4 12 6o SN7 4140
0 5 1'47 4 14 1
0 5 1'47 4 14 5
0 5 1'47 4 14 8

§
5 N7 4 150
5 1'47 4 151
51'4741 53

0 5 1'47 4 1 5 4

B5 N7 4 15 5
SN74156

0 5 1'47 4 1 117

B5 N7 4 1 5 8
51'474161

1.00
1.0 0
1.00
1.10
1.10
1.45

.27

.20

.2'•••.30

.30
.30

•••.ea
.s 2
.3 0
.91
.n
. 7 0•••1 .25
.99

1 .1a
.•0

2 .95
1.81
1 .35

.99

0 5 1'47 4 4 3
0 5 1'47 4 4 4
0 5 1'47 4 4 5
0 5 1'47 4 4 6
0 5 1'47 4 4 7
0 5 1'47 4 4 8
0 5 1'47 4 50

B5 1'47 45 1
5 1'47 453

0 5 1'47 4 5 5o 5N74S 2
0 5 1'47 4 6 4
0 5 1'47 4 6 5
0 5 1'47 4 7 1
0 5 1'47 4 7 2
0 5 1'47 4 7 3
0 5 1'47 4 7 4
0 5 1'47 4 7 5
0 5 1'47 4 7 6
0 5 1'47 4 7 8
0 5 1'47 4 8 0
0 $ 1'47 4 8 1
0 5 1'47 4 8 2
0 5 1'47 4 8 3
0 5 1'47 4 8 6
0 5 1'47 4 8 •

B51'47490
51'47491

0 5 1'47 4 9 3

..,.
$ .2 2

.2>

.a a

.2>

.a7

.2'.7'
.27
.a7
.19
.n•••2 .2 5•••••••••.a2

•••.3 2
.30
. 3 1
.30
.2'••••••...
.19

1 .00
1.00

7 ·se llment
OPCOA SLA-l 0 Rod
REFLECTIVII $2.50 0 V.llo w
LED READOUT 3 for 5 S . 0 0 ......

"BLASTAWAY"
ON lN4000

RECTIFIER PRICES
Type PlY S-I.a lN400i 5010.0f' 451:

o IN4002 100 10 f or sse
BIN4003 20010 f o r S Se ,,(~~:;.:;~~~

1N4004 40010 f or 715e ~
o IN4oo5 80010 for 8 Seo IN4008 80010 f or 9 !1c
0 1 " 4 0 0 7 1 0 0 0 1 0 101' 1.29

Sanken Watts sal_
SI-1010a 10 S 8 .8S
SI.I020G 20 14.95 SANKEN HYBRID
SI·I030G 30 18.88 AUDIO POWER AMPS
SI· 1060G so 29.9 5

All amplille r., !loot WIthin ' /2 db l r o m
ha to 100.000. F••d. unit prop".l , h"".t •• ink"d, w itl,
h....v y . dut y cono""tioll' ti" lug cOllD"ct io n.. S inK ]'"
ended p",hpul! output. Powe r . up p ly requ ired 24 VnC
Outl>.. t to I:l ohm•. ONie. by Stoc k No .

T".
0 5 1'47 4 00

§5 1'47 4 0 1
51'47402
51'47403

0 5 1'47 4 0 4
0 5 1'47 4 0 5a 5N740a
o 5N740a
0 5 1'47 4 0 9
0 5 1'47 4 10
0 5 1'47 4 11
0 5 1'47 4 1 3
0 5 1'47 4 1 4o SN741S
0 5 1'47 4 16
0 5 1'47 4 17
0 5 1'47 4 2 0
0 5 1'47 4 2 2
0 5 1'47 4 2 3
o SN7425
0 5 1'47 4 2 6
0 5 1'47 4 2 7
0 5 1'47 4 3 0
0 5 1'47 4 3 2
0 5 1'47 4 3 7
0 5 1'47 4 3 8
0 5 1'47 4 4 0
0 5 1'47 4 4 1
0 5 1'47 4 4 2

- 05 5 5 T,m..
OR

D".I NATIONAL
O S S 8 141 LM 340T YR' Ty p e Volt"• 5 §lM . :J4 0 . 0 5 T 5 v

t IIt.l • TO· :I<lO c .... · 1 Am" LM·340·06T 6"2. Or ~ • P OS ITIV I[ VOt TAC ! LM·340.08 T 8 v
d till § L M. 3 4 0 . 1 .ll T I 2 Y

Sall',l!oo . 17S l M·340· 15T15"1 91 Each UI . 340 .18T 1 8 "July 15, • LM. 3 40 .24T 2 4 "

'ALL LED' MONSANTO READOUTS
· 3 5 LED matrix M•••

CHAR. SAL~ Qu...tltyMONSANTO -"_
TYP~ HT. ~ACH DIKoun...

•• 3for5 7 .o MAN-l ,2 7 5 2 ..
, 3 2* 4 .95 3 f or $14 .o MAN_2 . 1 ' 1,00 3 for 52.80o MAN-3
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PROPAGATIO N CHART
J.H. Nelson

Good (open) Fair (0) Poor (0)

EASTERN UNITED STATES TO:

AU\S~A " " , t , , , , , , , ,
ARGENTINA ,. ,.

" r , r ,. ,. ,. ,.. ,.. ,.
AUSTR ALIA ,. ,.

" "
, , , , , , " ,.

CANAL l ONE ,. ,. , , , , " ,. ,. ,. ,. ,.
ENGLA "IO , , , , , , " ,. ,. ,. ,. ,.
HAWAII ,. ,.

"
, , , , ,

"
,. ,. ,.

INDIA , , , " " " " ,. ,. ,. " ,
J APAN ,. , , , , , , , , , " ,.
MEXICO ,. ,. r r , , , , ,. ,. ,. ,.
PHILIPPINES ,. ,.

" '" re va " , , ,
"

,.
PUERTO RICO ,.

"
, , , , , " ,. ,. ,. ,.

SOUTH AFRICA r , ,. ,
'" "

,. ,. ,. ,.. ,. "
U. S.S , R, , , , , , , " ,. ,. ,. ,. ,
WEST COAST ,. ,. " , r , r "

,. ,. ,. ,.

CENTRAL UNITED STATES TO:
ALASM;A " ,.

"
, , , , , , , , , I

ARG ENTINA ,. ,. ,. , , r " ,. ,. ,. ,.. ,.
AUS TAALIA ,. ,. " '"

, , , , r r ,. ,.
CANAL ZONE ,. ,.

" , , r , ,. ,. ,. ,. ,.
ENGLA ND , , , , , , , , r»: ,. ,. "
H AWAII ,. ,.

"
, , , , ,

"
,. ,. ,.

INDIA ,. ,.
'" '" '" '"

, , " " , ,
J APAOj ,. ,. ,. , , , , , , , " ,.
MEXI CO ,. " , , , , , , , ,. ,. ,.
PHIL IPPINES ,. ,. ,.

'" -e '"
, , , , " ,. I

PUE RTO RICO ,. ,. , , , , " ,. ,. ,. ,. ,. I
SOUTH AFRICA r , ,. ,

'" '" ,. ,. ,. ,. ,. "
U.S,S. R. , , , , , , , , , " ,.

WESTERN UNITED STATES TO:
AlASM;A , " , , , , , , , , , ,
ARG ENTINA ,.. ,. ,. , , , , " ,. ,. ,. ,.
A UST RAL IA ,. ,.. ,.. ,. ,. , , , r , ,. ,.
CANAL lONE ,. ,.

"
, , , , " ,. ,. ,. ,.

E"IGl AND " r r , , , r , , , , "
HAWAII ,. ,U ,. ,. " , , , " ,. ,. ,.
INDIA ,. ,. ,.

'" '" '" '" '"
, , , ,

JAPAN ,. ,. ,. '.. r , , , r r " ,.
"'EXICO ,. ,. " , , , , , ,. ,. ,. ,.
PH ll lP'INES ,. ,. ,. ,. , , , r
PUERTO RICO ,. ,.
SOUT H A F RIC A , , ,. , ie -a '" ve ,. ,. ,. "
U. S.S. R. , , , , , , ,
EAST COAST ,. ,. ,. , r ,
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Rea der's Serv ice MA Y 1975
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Check app ropri ate boxes f or desired com p any
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requests .

State Z ip

Coupon expires in 60 days . . . A '" Nex t higher frequency m ay be useful also .
a '" Diff icult c ircu it this period .

160 73 MAGAZ IN E
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Since its int rod uct ion, t he Yaesu FT-101 B T ransceiver has rev
olutionized amateur radio. Never before has so much quality,
versat i li ty and va lue been assembled in one compact package.

Here's the rad io w ith just about everything amateurs have
wanted: Power. Sensitivity. Rel iability. Portabil ity .

With 260 watts SSB PEP, plenty of punch on CW and AM ,
0.3 uV receivi ng sensitivi ty , and 160 to 10 meters range. It's a
great base station - that's ready to go portab le whe n you are.

Because it's Yaesu - wor ld leader in amateur rad io - you
know t he FT-10 1B is backed by a so lid warranty , a st rong dealer
network and convenient serviceabi lity. T he FT-1 01B T ransceiver.
The radio. From the rad io company. See you r dealer or write
for our catalog . Yaesu Musen USA, Inc.. 7625 E. Rcsecrans, No. 29 ,
Paramount, Calif . 90723.
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$129.95 buys the best. The HT-144B VHF Engineering Walkie-Talkie Kit

'-'iiil

IBNlWlEIIIW DI
C -

REPEATER

RPT-144 Complete Kit $364,95
Wired and Tested $595.00

5« it a t the Dayton H"m Fest

--mastP.f charge'....,,- <-
•'--"' - -

POWER REQUIREMENTS:
1 2 Yol t~ O .C.

10 cell bauerv holder included [Accepts
AA sile)

Extern al banerv charger terminal

OPT IONAL ACCESSOR IES:
Nicad battery pack ••.. ..• • . . • $19.95
Nicad batte ry charger 4.95
" Rubbe r Duckie" Ant. with

BNC connectors .

320 WATER ST. • PO BOX 1921 • BI NGHAMTON, NY 13902 • 607-72).9574

DI VISION OF BROWNIAN ELECTRONICS CORP,_ ......_----

RECE IVE R:
Scmilivity

ty piull.... . . .. .2mV \quc";h threshold
.35mV for 20 db/or quieting

Seleuivi ty . . . . Adi.acent ch,annel interfer.
enc e: 60 DB down at 30 KC

Aud io outpu t . . 1 wat t
No. of channels 4

TRANSM ITTER:
Typically .. . . 2 watts output
Mod ulat io n True F M
No , of channels 4 ( .52 simple x included at

no extra charge)
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