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the buck passing
stops herel

No more buck passing-trad ing or shopping once
you acquire a Hustler two-meter colinear. It is the
ultimate in mobil e antenna perfo rmance-electrical
and mechanical- the answer to your search for effec
t ive power gain- transmitting and receivi ng !

SPECI FICATIONS

I

5.2 gain compared to 1/4 wave ground plane
Frequency coverage - 143 to 149 MHz
SWR at resonance - 1.2: 1 or better
Bandwidth for 6 MHz· 1.5: 1 or better
Power Hati nq- 200 watts FM
Radiator - 85" consisting of 1/4 wave lower section,

phasing transformer and 5/8 wave upper sect ion

MODEL CGT-144-Easy-no holes to drill instal
lat ion with trunk lip mount on side or edge of trunk
lid . 180 degree swivel ball for opt imized ve rt ical po
sit ioning of antenna . Stainless steel rad iato r. Includes
17' MI L SPEC RG·58/U coax w ith all connecto rs
attached. Antenna is removable from mount.

00·1

15800 commerce pork drive.

brook POrk. ohio 44142

THE QUICK - QUICK DISCONNECT
MODEL QD·l-For easy press
and twist removal of your two
meter coli near or Hustler HF
mobil e, add this assembly be
tween antenna base and mount.
It 's 100% stainless steel, rugged
and precision.

MODEL CG-144-Antenna supplied with 3/8"-24
base to fi t all standard mobile ball mounts (mount or
cable not included).

e .
trorucs

orporotlo

CGT-144

,

,

I
&

CG-144
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EDITORIAL BY WA YNE GREEN

maki ng this docket necessary . We
have five mo nths leeway to work ou t
ou r responses to 20282 , so let 's get
working on it.

QRP LI CENSE
PETIT IONED

RM2463, filed with the FCC,
req uests that a new class of license be
set up which would avoid all math
calculations. It would have a 5 word
per minu te code exam and a simple
test for rules, CW operating proce
dures and basic CW theory . Privil eges
wou ld include 5 or 10 watts power in
a small segme nt of a seldom used part
of a band ... perhaps the lo wer part
of 10m.

Having recen tly made a set of
cassette tapes of the Novice theory as
well as t he five words pe r minute code
tapes, I think I can say that the
prese nt Novic e exam is pretty damned
simple. I note that kids of 9 and 10
years are able to pass it and I really
wonder how many people are really
unable to cope with this simple exam.
W9EHRI7, who su bmitted the peti
tion, says tha t this class of license was
inspired by his work with older peop le
and that many of them are u nab le to
make the arit hmet ic calcu lations
called for on the Novice exam. He
feels that many older people don't
even try fo r the Novice license
because they don' t have a h igh school
educatio n . . . and he feels that ama
teur radio would be a great b lessing
fo r these lonely people .

Undoubtedly amateur radio has a
lot to offer lonely people, if only we
could get the word to them and get
them interested enough to try it. But
do we need to simpli fy the Novice test
for this?

WHAT CAN I DO .. . ?

A great many amateurs are con
cerned over the steady drop in the
number of radio amateurs and feel
tha t something should be done abou t
it - but they are frustrated - fo r after
all, wha t can one individual do ? T he
fac t is t hat just a handfull of seriously
interested amateu rs could do a lot and
could easily tu rn the wh ole situatio n
arou nd.

T he circumstances that have go ne

RESTRUCTURING HAS
ARR IVED!

The FCC docket proposing sweep
ing chances in ou r ru les is reprinted in
fu ll in t his issue. Instead of tell ing you
what it says, it will be better if you
take the t ime to read the whole
docket throu gh carefu lly - making
notes as you go - and conside r it as a
whole.

Man y amateurs will find one or
more parts of t he p roposals which will
be objec tio nable. Th ough th is may be
li ke t ry ing to hold back the incoming
t ide, it is suggested that you make
every attempt to view the proposed
rules in the co ntex t of an overall
patte rn and try , as best you can, to
ove rlook any ways tha t you, with
your present grade of license, will be
affected. Keep in mind, as much as
you can, that the FCC has written
these proposals with t he view of hav
ing a set of rules which wil l achieve
certain ends:

More amateurs instead of fewer.
T rue incentive to upgrade tickets .
Minimum impact on p resent lice nses .

In evaluating the docket , it is sug
gested t hat refe rences to CB operation
o nly be used if you have been an
active CBer and reall y k now wha t you
are talking about. Draw upon yo ur
pe rso nal kno wl edge, not what you've
read or been told. The fact is that
there has yet to appear any honest
evalua tio n of CB operatio n in the
amateur p ress. The same reserva tion
holds with respect to po pu lar b iases
for and against Novices, Techs, Condi
tio na ls, and such. In you r comments
draw upon personal experience, and
t ry to keep perspect ive.

It will take a lo t o f discussion over
the air, at radio clu bs, and with
frie nds t o develop a rou nded and clear
understan din g of the docke t and its
ram if icatio ns suc h that you will be
able to comment and make sugges
t ions inte ll igently .

It looks as if we will get a good
sha ke o n t his one - u nli ke t he " ince n
tive licensing" d isaste r which was
tu rne d over to someone with no
understandi ng of amate ur rad io to be
developed - an d wh ich fai led utterl y

I
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work ing with frequency coordinators
before shipping repeaters to make sure
cha nnels have been cleared.
ARRL Elections. All incumben ts
elec ted again . Ho hum.
Jordan Off VE Banned List. The
recent visi t o f J Y1 to Canada helped
to clea r the red ta pe and make it
possible for Canad ia n amate urs to
contact JY stat ions.
Direct Mail Sales Gaining. Genave
switch to ma il o rder was successful 
many other firms considering the
switch.
OST Printing Costs Up. The ARRL
reported that costs have risen about
33% in 19 74 over the same period in
1973. Loss in third Quarter was a
reported S4SK!
Amsat Oscar 7 Covers. First day
stamped covers available for collec
tors.
Electronic Design Apologizes. The ir
boo-boo labeli ng CBers as hams
brought an apology.
Dallas War Chest. The DARC is
getting ready fo r a fight against a local
tower o rdinance - aski ng for contri 
buti ons.
W8YEK Makes 100C on SSTV! The
fi rst 100 coun try slow scanner.
FCC. Caught in snea ky "ed itoria l
revision ."
Law of the Sea Confe rence Fail s.
Oceanus prospects better.
OX Adviso ry Committee Changes.
ARRL committee gets fou r new
comers.
New Country Soon? Hutt River
Province Princ ipality applies for lTU
sanction.
New IRC Coupons Issued . Old ones
will be good for two years.
New FCC Prefix Issued . Look for
WD6's - honest .
IFRB Study of HF in Progress. Report
du e ITU late r this year, key to
possib le new bands.
Alien Licensing. Senate b ill 2457 has
passed Congress and awaits Presiden
tial signature.
Flying Magazine Ham Article . Stresses
autopatch 2m repeate r operation.
Many alarmed.
AS Magazine in Troub le? Another
special ized ham magazi ne folding?
ATV Repeater OX. WA3BI B works
into Washington from 70 miles out.
VE3AH U Awarded Tro phy for work
in building CAR F.

HOTLINE HEADLINES
. .. la te breaking news for the active radio amateur . . . in summary.

OSCA R 7. The launch was successful
and much OX is being worked via 07.
Couple Murdered? Amateur radio
reports responsible for helping catch a
woman involved with possible mu rder
of boating couple at Palmyra Island.
CARF Opposes GRS Skip Proposal.
The Canadia n Federation f iled in
opposit ion t o the proposed plan to
permit Canad ian CBers (G RS) work
skip a nd ho bby on 11m.
Aviation Week Oscar Article . Octo ber
28 th issue has a great article on Oscar
7.
KC4NI Makes It. Navassa Island act ive
again as W2 group fired up.
FK0 DXpedition . California grou p
active from New Caledonia . Previo us
stop was Wallis as FWO.
Most Wanted OX List. Top DXers
need Clipperton, Bouvet , So. Sand
wich, etc.
Restructuring News. Communicator
Class license certain now - Condi
tional to be non-renewable - new
calls.
Truck CB Prohibition. The ICC pro
poses to proh ibit CB in trucks! May
be able to get away with t his.
Police CB Li censes Issued! Sta te
police head ing for massive insta llation
of CB units - 2000 in Ill ino is alone 
Smoky may soon ta lk back - and
bite.
WR Calls Ma ndatory Soon. FCC will
soon require all repeaters to have WR
call if they are to continue to operate.
Sun Spot Madness. 73's expert Nelson
predicts incredible events for the next
cyc le.
New 10 Pl an Proposed . Standardized
tone for 10 of 102 Hz so it can be
filte red out by receivers when not
needed.
CB Dealers Fight 20 118. Dealers and
manufacturers fur ious ove r CB linear
outlaw ru le .
Oregon CB Couple Caught. CB was
used in the bom b th reat a nd d irecti on
find ing units located them.
License Fees. New wrinkle - FCC
license fees may be dual taxation and
thu s illegal.
FCC Sideband Policy , Standards for
unwanted sidebands which seriously
effect 399gers and o ther band edge
cps released.
Clegg Sy nthesizer. Details released on
the new Clegg rig - looks fantastic.
Clegg Contacts Coord inators. Clegg isContinued on page 135 L,;:;;;:.;:;:,..:.:;;;:::.::::...::=.:;:=:;;;.;;..:;;;:~..:._:;.;..:...:.;,,::..:...:...:. ..J

into making the situation we have j------------------------------...,
today are mostly the result of neglect
- of apathy . "Incentive licensing"
may have hurt us a lot more than
many amateurs realize and the results
are st ill with us.

Now. to get down to brass tacks,
here are some ways of helping that
can be undertaken by individuals :

1. Help you r local ham club . What
clubs can do to help will be covered
late r.

2 . Help high school ham clubs. Th is
means helping them to fo rm, offeri ng
advice to youngsters. help ing them set
up license study classes, help ing t hem
get a c lu b stat ion going, etc.

3. Give talks. Civ ic groups are
always looking fo r speakers - so ta lk
to the Ro tary, Li ons, etc., about t he
benefits of ama teu r radio to the com
munity and to the co untry. Talk to
Boy Scou t groups - invite them over
to see you r station - help t hem start a
ham club. Talk to CB groups.

4. Sport a bumper st icker which
savs. "Ask Me abou t Ham Rad io."
You'll get action from CBers and
others.

5. You can spa rk interest on the air
on the low bands or via repeaters if
you o rganize a code practice broad ·
cast - a theory broadcast , perhaps
with O&A afterwards . Per haps you
can set up a beacon to help VHFers
know when the band is open. Or
perhaps you ca n broadcast news
bullet ins of interest to amateurs such
as are publis hed in the Hotl ine and
other ham newsletters.

HOW CAN CLUBS HELP?
1. Demonstrations set up in shop

ping plazas to interest people. This
can be followed up with a pamphlet
expla ining the benefits of amateur
radio as far as a career is concerned 
as an antidote to loneliness - and for
fun. Club bulletins giving info on club
meetings and study classes can also be
used to follow up leads.

2 . De monstrat ions at high schools.
Half of the Novices last yea r were 14
and 15 yea rs old. This is where the
career pitch can be particularly
valuab le in attracting new blood.

3. Get li cense study classes set up
with code practice, theory talks, O&A
sessio ns.

4. Get prospective a mate urs to
come to club meetings and study
courses by means of those demonstra
tio ns - ads in the local papers 
posters in the radio stores - posters in
high schoo ls - publicity on the radio
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I t's hard to be object ive when I
wri te about the Pa lisades Amateur
Radio Club and the many th ings th at
we accomplish. In the past I tended to
avoid writi ng about p.A.A.C. inas
much as I am very involved in the club
and my remarks would tend to be
any thing but impartial. However, any
radio club that brings along it's own
repeater, comp lete wi th voice 10 and
special call sign, more than deserves a
mention here. When we realized how
many P.A. R.C. people were planning
to attend the San Diego Convention,
the idea of a portable repeater on the
.0 1 - .6 1 WR6AB B channel was born
in the mi nd of Fred Deeg K6AEH
now P.A.R.C: s Vice President . Fred
appl ied for and was granted the
Special Events Call si gn WR6 FM for
use at the co nvent ion . Nei l McKie
WA6KLA, who might kn ow more
about Motorola two way FM equip
ment than the people t hat designed it,
put a Motrac , a Mocom, my Norelco
Carry-Corder and a few other pieces
of peripheral equipmen t (ogether and
made an instant repea ter with better
coverage than the .34 - .94 official
convention ta lk-in machine. (I person
ally tried both and .01 - .6 1 was
usable for a greater distance than .34
- .94.1 Did WR6 FM get use? When a
radio club full of .01 - .61 users
invades an Amateur Radio Convention
what would you think? Next stop is
S.A.A.O.C. and hopefully WR7 FM.

There is a growing trend on
Southern Californ ia repeaters, ones of
the non club sponsored varie ty,
toward formation of user representa
t ion groups. These are amateu rs who
have organized to provide f inancial
support to the ir favori te repeater
while leaving matters of techn ical per
formance and operati ng practices to
the discret ion of the licensee. Organi·
zations such as t he Mt. Wilson
Repeater Association and Mt. Lee
Repeater Association coordinate
monetary donations, user technical
ass istance to the licensee and social
functions amongst themselves. One of

<"oo.d-iog
West

Bill Pasternak WA2HVK/6
14725 Titus St. =4
Panorama City CA 9 1402

the matters discussed at length at the
Southern Californ ia Repeater Associa
t ion meeti ng held at the San Diego
Convention was the official recogni 
t ion of these groups by S.C.R.A. and

J gra nting them voting privi lege.
--, Though a number of different plans

were offered in this direction, it was
dec ided that giving user vote in an
organization designed to coordina te
repeaters and the needs of their
owner/licensees/trustees might tend to
undermi ne the organiza tion in the
future. At the moment it is the
repeater owner who is responsib le in
the eyes of the FCC for his system
(though 20 112 w ill substant ially
change this] and it is felt among the
majori ty of repeater owners attending
this meeti ng that any decisions that
affect their respective systems are
theirs alone to make. Therefore, such
user groups can only remain as non
voting associate members. White this
gives them and any other interested
associate member a voice in any
debate on any Question, it will remain
to the voting members, the repeater
owners and licensees to make any
final decisions.

Abou t a year ago, the honest con
t roversy in the Los Angeles FM world
was if a .34 - .94 repea ter could
survive in an atmosphere divided
heavil y pro and can. Those opposing
it went as far as start ing a group then
called "Save our Simp lex" to oppose
it . It seems that all the cont roversy
was for naught since, afte r a few tests,
WR6A BO never went into full time
operatio n. A fter waiti ng abou t nine
months, six months more than
necessary under the S.C.R.A. rules,
the sanction of WR6ABO was can
celled by the S.C.R.A. Technical Com
mittee due to total inactivity. Whether
anyone else will apply for it in the
fu ture is in doubt. It's one of those
hot-potatoes. as is .16 - .76. However,
the latter has been sanctioned to the
San Diego area and it will be interest
ing to see the reaction when that
system gets into operation. In the
L.A. area, and here in the San
Fernand o Valley especiall y, 146.76 is
a heavi ly used simplex channe l 24
hou rs a day. If care is taken to keep
its signal out of L. A. proper it may
well survive wi th little opposi t ion.

When the S.C.R.A. was formed two
years ago, the re were so many p ressi ng
problems locally t hat our neighbors
"South of the Border" were all but
forgotten. At that time there was little
FM activity and no repeater operation
in that area. But times change and so
do the needs of amateurs everywhere.

'Mex ico is a very dramatic example of
this. Our X E brothers have discovered
the advantages of FM Repeater
operation and are busily at work
setting up a band-olen along with a
number of wide coverage machines to
provide coverage from the border on
South . One of the most importa nt
needs of the Mexican amateurs to
imp lement this communication
system was a couple pairs of standard
30 k Hz channel allocations; ones that
would not in terfere with or be in ter
fered with by existi ng Southern
Cali fo rnia repeaters. By reshuffl ing a
couple of exist ing smaller repeaters to
either shared or sp lit channels, ou r XE
neighbors now have at least one of t he
two alloca tions they requested and
the second will be follow ing in short
order. Looking West wou ld like to
hear from the amateurs in Mexico to
know how their wo rk is progressing.

Finally, as of th is writing, Decem
ber 1, 1974, none of the split -split
allocations for Southern California
have been officially designated , so it
will be a little time yet t ill we can let.
you know how well things are work 
ing. As soon as we know, you will
know.

Not long ago I was forced to report
the demise of the open autopatch
function on t he WR6ACK repeater in
West L.A. While ACK was the first
attempt at such a servi ce, another
such system has come into exi stence
and from all reports is having far less
trouble than did ACK. Opera t ing on
147.72 - 147.12 is WR6A DH in its
home in the Montery Park area of Los
Angeles. AD H of fe rs better coverage,
both radio and telephone dialing area
than did ACK and has been quite
lucky in tha t the phone-freaks have
left it alone to grow. On the ADH
system, you can call from Malibu on
the west to Fontana on the east;
Newport Beach on the south to Palm
dale on the north. I n fact, there are
few areas that you cannot call, and
over a hundred dial ing prefixes are toll
f ree. Anyone desir ing more intorma
tion on the WR6ADH au topatch
system should send a SASE to
WR6AD H, P.O. Box B, San Gabrial,
Cali fo rnia 91778. They will supply
you with an in formative letter th at
goes into far more detail than I have
room for here.

As you rea d this in February,
another mee ting of the Southern
California Repeater Association will
be taking place. If you read this
before February 2, and want to see
how a well organized repeater coor
d inating organization is run , the t ime
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is about l O AM at the Belvedere Park
Gym in East Los Ange les. The mid 
February issue of HOTLI NE will carry
the highlights and a comple te update
wil l appear in April Looki ng West . Oh
yes, the Mt. Wilson Repeater Associa
tion will be host for t his S.C.R.A.
meeti ng.

...de WA2HVK /6

Schley Cox WB9LHO
1613 Culbertson Avenue
New Albany IN 47150

LESS IS BETTER
Some Novices can't wait to put

away their key when they ge ~ thei r
General ticket. Fo r them CW opera
tion has beco me a horror to be
end ured at the insistence of the FCC.

Other Novices learn to appreciate
CW for what it can do and find
themselves at home with either a key
or a mike when they upgrade their
t ic ket . One group probably learned
the proper use of abbrevia tions and
Q-signals; the other one d idn't.

Co nsider the two fo llowi ng state
ments. (A) T HANK YOU FOR THE
CA LL OM II YOU R SIGNA L RST IS
569569 AND MY QTH QTH IS N EW
A LBANY, IND IAN A NEW A LBANY,
I ND I A NA II NOW BACK TO
YOU . . .; and the n; (B) TU AST 569
QTH NEW A LBANY, IN II HW? . .

The statement (A) may sou nd a
little f riendlie r at fi rst than (B) but it
contains 77 more characters. It takes
three t imes as long to send . If a CW
operato r carries on a co nversation
spell ing ou t every word, re peating
almost every other word and being
redu ndant with the Q·signals, it won't
take long for him or he r to decide that
a microphone is the on ly way to go in
amateu r rad io.

There's no need to send "MY QTH
IS . .. " because sending "QTH"
means "My location is . . ." Send ing it
the first way actually means "M Y MY
LOCATION IS IS ... " That sou nds
si lly when you read it that way but
many amateurs (no t just Novices)
send four extra characters every time
they tell someone where they are.

How about "YOUR SIGNAL RST
IS 579" ? "AST 579" means the same
thing and is a lot shorter to send: A
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little savings here and there begins to
add up.

"WHAT KI ND OF ANTENNA DO
YOU HAV E ?" could be sent
"WHATS UR ANT?" . " WELL I
GUESS I HA V E RUN OUT OF
TH INGS TO SAY HERE " cou ld be
sent "QR U".

An efficien t CW operator, wheth er
sendi ng at 5 or 25 wpm, avoids
sendi ng what is already obvious. What
do the numbers 40475 o r 80816 mean
to you? Of course they are ZIP codes.
There is no need to send "Z IP HR IS
40475." Just send the numbers after
the address. The operator on the other
end wil l understand.

Once you get the preliminaries ou t
o f the way, rag chewing can go a lo t
faste r and be a lot more enjoyable if
both ope rators use some common
abbrevia tio ns and tec hniques.

Keep a list o f CW abbreviatio ns and
Q-signals at your operating table. Try
to use them as much as possible while
keeping your mea ning clea r.

A little on-the-ai r experience will
tell you if you need to repeat you r
location or name in order for the
operator o n the other end to copy
you most of the time. If you live in
Chicago, there's no need to send
"QTH CHICAGO, I L CHICAGO, I L" .
Most operato rs will know where you
are the first t ime arou nd . If they don't
t hey can send "QT H?".

If you live in Pao li, IN or
Florissan t, CO or someplace with a
less t han common name , some on
the-a ir experience may tell you that
you should repeat the name so that
the operator on the other end won't
have to wonder if he copied correctly.

Despite urges to adopt some nick
name like " Rocky" or "Bob" I stick
with my given name on the air . I send
"NAM E SC HLEY SCH LEY OM". The
operator on the other end can check
his copy with the repeat and not have
to worry abou t my gender.

If you can th ink of a way to
shorten how you say what you have
to sayan CW you may find that your
key, kever or bug gets to stay on your
desk next to your mike when you
drop the N.

If you have a part icularly good (o r
bad) ex perience getting your Novice
tic ke t , wai t ing for it to arrive, learning
the code, studyi ng for the written
test, or setting up a station , le t me
know. I wou ld like to get some
info rmat io n together for a column or
two o n preparing for the test and
setting up that first sta t ion.

If you have an idea for a topic you
woul d like to see discussed here drop

me a line (or better yet, send an
amateu r rad iogram ). GL ES HPE CU
SOON .

Joe Kasser G3ZCZ
1701 East West Highway, Apt. 205
Silver Spring MO 20910
The Trave ling Ham

This mo nth I'd li ke to co ntinue
with the listing of Eu ro pean repeaters.

Austri a
Gmun dnerberg R2
Klagenfu rt R4
U nz R6
Patsch erkofel R2
Kufste in R5
Kaiserkogel R4
Krippenstein A5

All these repeaters have ca ll signs in
which the f irst letter o f the suffix
begins with an X, {egoOE5XG Ll.

The French licensing authorit ies
have a new address: Direct ion Tele
communication Du Reseau Inter
national Serv ice Rad io Ama teu r,
lrnme uble PTT Bercv, F.75584, Paris,
Cedex 12. This address is to be used
when maki ng enqui ries about recip ro
cal operating.

This mo nt h's co lum n is based o n
mate rial publ ished in the August 1974
issue o f The Internat io nal Amateu r
Rad io Union, Regio n 1 News. •

Two mete r ac t ivity in Cyprus is on
the inc rease, and last summe r pro
duced some good open ings into Israel.
Contacts were made almost every day
and strong signals were heard both in
Cyprus and in Israe l, even from sta
t io ns using hand held 1 W rigs. The
ca ll ing fre quency in Cyp rus is 144.6
MHz. The propagat io n seems to be
main ly due to t ropospheric ducting. I
can remember viewing TV programs
fro m all over Israel and the Middle
East when I was ou t in that pa rt of
the world, so two meters should be
exce ll en t.

Two meter activity is catching o n
strongly in Israe l, up t ill qu ite rece ntly
there was very little interest in VHF in
two meters because fo r pol itical
reasons there was very li ttl e OX
activity on the band, bu t no w with
AMSAT -OSCAR spacecraft in orbit
the OX aspects o f two meters have
suddenly inc reased enormously .

If you are going to Denmark , you
can get a rec iprocal operati ng pe rmit
by fili ng an applica tion at least one

5
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permi ts to ope rate In Italy. Most of
those were from West Germany. For
prefix hunters the IW prefix identifies
stations having a " Techn ician Class"
license who are permitted to operate
on frequencies above 144 MHz with a
maximum input power of 10 W.

To those of you who sent in
encouraging notes and OSLs, here are
my thanks. It is nice to know t hat the
long hours spen t pecki ng away at the
key board are apprec iated.

three mo nths the usual applicat io n for
a Dan ish amateur rad io license should
be sent in. The Danish repeaters were
listed in the last t raveling ham
column.

The two meter scene in Italy is also
hummi ng. There are nearly one t hou
sand amateu rs on two me ter FM and
they are planning a repeater chain to
cover the whole coun try. Italy does
have a rec iprocal agreeme nt with t he
othe r common market co unt ries and

last summe r over 60 Europea ns too kr-----------...:..;.:.""::::~
advantage of that agreement to obtain

month before you need it. The app li
cation for m may be obtained from:
The General Directorate of Posts and
Telegrap hs, 1st Tech nical Office, 17,
Fa rvergade, lst Flo or , DK-l007
KOS ENHAV EN K. The fee to be paid
for the license is D.k r.50 .0 and it is to
be paid by means of a special inpav 
ment form, which is sen t to the
applicant together wit h the license.
The fee shall not be pai d until after
the arrival o f the app licant in
Denmark. If the stay in Denmark is
greater than a period of more than
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SSTV SCENE

PC
Ph il

info rma tion and
available from

Volunteers Needed

As you may have noticed , week 
ends of major con test activity play
havoc with Slow Scan TV ccmmunlca
tions. Many contest o pe rato rs are cc n
genial, un derstanding peo ple who
simply are not informed of SSTV
work. A volu nteer is needed to co n
tact the major contest committees and
relate the role SSTV plays in pioneer
ing commu nication technology, plus
relate the popular SSTV frequencies.
We also need someone with time
to write guest editorials of Slow Scan.
operations and to request special fre
quencies (like 14 .1 9 0 MHz) forSSTV
use . The end resul ts should yiel d mo re
respect for on -t he-air SSTV opera tio n.
If you wo uld li ke to handle the task

men tioned,
bo ards are
WA9UHV.

Bob W9LUO of SSTV fame. I'm sure many
of you know of his " W9LUQ Monitor. "

The W0 LM D Digital Slow to Fast
Scan converter is off and f ly ing in fine
shape. W8URX is produ cing printed
c ircuit boa rds o f the un it and sending
them to Phil WA9UH V. Phil adds the
printed informatio n, sketches, layou ts
and d istri butes them to the interested
parties th at contact him. This Scan
converter package co nsists of nine
double sided p rinted circuit boards.
Eight of these boa rds are the scan
converter, and the ninth board is a
test jig for checking surplus 1024 bit
shift register ICs used in the unit's
memory . The main expense in this
scan converter is the 1024 bit memory
ICs. Unless one owns a gold mine,
these =2525 or =2504 MOS shift
registers must be purchased surplus.
The good/bad ratio of these chips
average 75/25, thus the test jig is very
convenient for locating the good
memory chips. Surp lus 2525 MOS
memo ries may be d ifficult to loca te,
so I suggest you secu re th ese while
planning a Slo w to Fast Sca n co n
ver ter.

Po ss ibl y t h is scan converter
business is confusi ng. Since these con
verter units are beginning to play a
large role in the SSTV field , let's try
to clear the air on them. There are
two types of Digital Scan Converters:
The Fast to Slow Converter and the
(new) Slow to Fast Converter.

The Fast to Slow co nverte r con
nects to any co nvent io nal (Fast Scan)
camera and outpu ts directly with
Slow Scan TV. No modifications to
the camera are required . Two varia
t ions of th is unit are presently avail
able . The W0L MD u nit ap peared in
August 19 74 73 Magazine. Printed
circu it boards of this u nit are available
for a no minal sum from K70 LO o r
WBOZA. W80ZA also handles the
SSTV Keyboard informa tion and PC
boards. This unit appeared in October
1974 CO Magazine. The o ther Fast to

Dave Ingram K4TWJ Slow Sca n Converter is available
R~ 1~. Box 499 Eastwood Vii. 8'J4 N-direct ly fro m its designer, W5MXV.
Blrmmgham AL 35210 This unit may be pu rchased in either

PC boards o nly (2), PC boards plus
par ts , o r wired and tested PC board s.
Prices range from ap p ro ximately 30
dollars to 200 dollars. Both previou sly
mentioned scan converters produce
extremely good results.

The Slow to Fast Scan co nverter is
new. Deta ils on this co nverter have
yet to appear in any ma gazine. Th is
co nve rter replaces an ordi nary P·7
mo nito r. The u nit connects between
your HF receiver and a conven tional
(fast scan) televisio n. No modifica
t ions to the television are required.
The incomi ng SSTV is then disp layed
as large, bright pictures. Memory cir
cuits allow the last frame rece ived to
be indefinitely displayed on the TV
screen. Although t his unit is per
fected , and wo rks beautifu lly , it is still
undergo ing ref inements by its SSTV
designers. Meanwhile, as previo usly
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SSTV A DDRESSES

Newsy Happenings

W6MXV - Mike, 694 1 Lenwood
Way, San Jose, Cal ifornia 95 120. Fast

and need assistance, drop me a
cassette tape or meet me o n 14.230
kHz Satu rdays around net time.

Prof . Fran co Fan t i
Via A. Dallolio n. 19

40139 Bologna IT ALY
9) PRIZ ES
1

0
A free 12 month 's subscri ptio n to cq

ele ttronica Magazine
2

0
A free 6 month's subscriptio n to cq

etettrcnica Magazi ne
3

0
A free 6 month's su bscri ptio n to cq

eleruontca Magaz ine
10 ) RULES O F BEHAV IOUR AND

PE NA LIZATION.
The Logs must be compiled in accordance

with the Rules listed in (7). The contacts
must be made by mea ns of the SSTV mode
and it is not pe rmitted to use o ther mode of
transmiss ion e ither before, during or after
the exchange of message by Slow Scan
TeleVision.

Dur ing the Contest it is expected that
Amateu rs will observe the fu ndamenta l ru les
of courtesy and good operati ng d uring co n
tacts.

Failure to observe any of the above Rules
will result in the exclusio n o f the entry from
the final resu lt s and any such Lo gs received
will be considered as c heck Lo gs.

All Lo gs rece ived become t he property of
the Edition CD and will no t be returned .

The decision of the organising Co mmittee
in any dispute will be final an d any su b
sequent controversy cannot be referred to
t-re Civil Court.

per contact on t he 28.0 MHz Band.
b) A multiplier of 5 points for ea ch

Continent (Max 30 points) an d 2 points fo r
each Country (ARR L List) worked ca n be
utilised on each band. In addit ion to the
ARRL Lis t will be considere d as separa te
Cou ntries the W call areas W0 to W9 and V E
Call areas from V0 to VE7.

The same Continents and Country is only
valid o nce o n each Band . Th e sa me sta tio n
can only be wo rked once o n eac h Band (Max
5 contacts) dur ing Contest per iod.

S) SCOR ING
Total exchange po ints mult ip lied by the

mu lt ip lier total.
6) HAND ICAP
Winners of p recede nt Contest : less 6% of

the total final score.
7) S ECTIO NS
a ) Entrants t ransmitting and rece iving

video.
b) Entrants receiving video o n ly. Fo r this

purpose t he same general ru les app ly and t he
same station heard is valid once o nly o n each
Band.

A se parate resu lts table will be made fo r
each of these two c lasses of en try.

8) LOGS
Lo gs shou ld contain: Date, Time of con

tact (GMT), Band in use , Call sign, Repo rt
(RST) sent and rece ived. Seria l numbers se nt
and received, points, multipliers and fina l
score.

Althou !tl not essential, it wou ld be
appreciated if entrants could enclose a cover
sheet with a short descript io n of the Stat ion
(Wi th photo if poss ib le) together wi t h a ny
comments on the Co ntest.

All entrants are kin d ly requested to reo
port o n a ny ser ious Contest irregula rit ies e.g
Exc ha nges in other modes.

For entrants in the b. Classificatio n it Is
only necessary to record t he mess age of the
station heard.

All Logs must be received by not la ter
than March 25th 1975 in o rder to qual ify .

Send them to :

The yearly worldwide Slow Sca n
T V contest is happening again during
the eiqhth and n int h of th is month,
and a large amoun t of activity is
expected. T his will be a join t contest
with 73 awarding a year's subscription
to the worl d winner. U.S. statio ns
should send me, K4TWJ, a dupl icate
o f the ir logs and scores to be eligible
for the 73 award. Don't forget to
include a photo with you r results. We
will run the photo (and con test
resu lts) in this column, then retu rn it
to you. Notice in the accompanying
ru les tha t past winners face a six per
cent deduction handicap, and each
U.S. ca ll area is considered as a
separate country. As usual, the in fo r
matio n exchange (call sign, rep o rt and
eso number) must be via Slow Scan
TV but audio IDs are permi tted for
FCC legalit y . Good luck, and we hope
to "see" you in the pile ups!, .. K4TWJ

World Wide SSTV Co ntest Ru les

to Slow Scan Converter Boa rds and
kits.

WBOZA - Russ, 14 11 Lo nsdale
Hd.. Columbus, Ohio 43227. Fast to
Slow Scan Converter and SSTV key
board , boards.

K70 LO - Ji m, 2930 Sorrel Way,
Eu gene, Oregon 97401. SSTV Key
board in fo and boards and Fast to
Slow Sca n Converter boards.

SLOW SCAN CONTEST

ANNOUNCEMENT

Sponsored by the cq elettronica and 73
Magazine.
The Italian Magazine cq elettronica an d the
American 73 Magazine have pleasu re in
announcing the 5th Worldwide Slow Scan
Television Contest.
The purpose of th is Contest is to pro mote
increased interest in the SSTV mode of
operation as used by Rad io Amateurs.
RU LES

1) PER IOD OF CONTEST
Part 1 15 .00-22.00 GMT o n Felx-uary 8th

1975
Part 207.00-14.00 GMT o n February 9th

1975
2) BANDS
All authorized freq uencies within the

3.5·7.0 - 14.0-2 1.0 & 28.0 MHz bands.
3) MESSAGES
Messages wilt co nsist of: Exc hange of

pictures and a lso included are a) the call
sign ; b) report (RST); c) serial number.

The serial number must start at 001 and
is inc reased by one for each successive
contact during the period of the Contest and
the serial number is irrespect ive of the
Bandls ] used.

Exchange must be made exclusively with
the SSTV mode. For the "W" are accepted
the FCC rules.

4) EXCHANGE POINTS AND MULTI
PLiER

a) Contact score 1 point per contact on
the 3 .5. 7 .0, 14 .0 , 21 .0 MHz Bands. 2 points

JA7 FS
JA0AXV
JA8A RA
JA40N U
JA7EYL
JH1HFE
JA1VUI

JA6ARW
JA2LV K

JA00E
JA 2K B

worked bySSTV StationsList of Japan
WoSEYY.

WA9U HV - Phil. 4012 Carmel ita
Blvd., Kokomo, Indiana 46901. Slow
to Fast Scan Converter boards and
info.

Hen ry WA4NXZ is opera t ing Inde
penden t Sideband using a pair of
NCX·S's slaved to one remo te vfo. He
pu lled the oscillato r t ransisto rs from
each rig and fed the remote vfo signal
to both t ransceivers . One NCX -S was
switched to upper sideband and the
other NCX-S was switched to Lower
Sideband. Henry is buil ding a tour
8 11 linear wh ich will have the capa
b ility of operati ng a ll fou r tubes on
aud io or video - or switched to
opera te two 8 11 's on voice and two
811's on video. The li near's output
will feed one an tenna .

Alt hough WB5lXK did n' t su bmit a
log last year, he p laced second in the
world-wide Slow Scan TV contest. He
used a felt pen and fast hand to rack
up a h igh score. I understand that he
wil l be operating a SSTV Key boa rd
t his yea r. Hm mm quite a few fellows
are begi nning to bu ild PC bo ard c ir
cui ts. BRAVOr

KH6HJF has been transmitting
SSTV to severa l JA's via Oscar, but
stil l awa its a two way Slow Sca n eso
via the satellite.

W2DD, an o ld t ime SSTVer, is now
writi ng the SSTV column in World
Radio News.

W6 EYY reports that Slow Scan
activity in J apa n is steadily inc reasing.
JA activity is heard between 0530 and
0700 GMT arou nd 14.230 MHz, and
on 2 1.340 MHz between 2200 and
0 100 GMT. His list (in th is month's
colu mn) of J A' s wo rked o n SSTV is a
n ice guideline of Japanese stations
presently operati ng SSTV. Now you
know who you should hu nt.

JA0B2 C
JA0CV F
JA6DG
JA 1EOD
KA2EI
JA7GY
JA8ACP
JH1P2N
KA2DF
KA2MW
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REPEATER OWNERS

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

REPEATER USERS

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don't stock a large quantity of crystals fo r a certai n frequency and
hope you can tweak t hem to frequency in your rig. We do offer FAST service
on crystals made especia lly for you and your rig. If you want reliab le,
on-frequency operation, INSIST ON SENTRY.

TT

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-6425
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Bill Turner WA0ABI
Associate 73

One of the more interesting items
on the. surplus market these days is a
"broadband tuner," stock number
RT-45, offered by Fair Radio Sales
Co. Inc.• 1016 East Eureka Street,
P.O. Box 1105, Lima Ohio 45802.
This item is stated as cover! ng 14 to
50 MHz, bu t slight modifications in
the form of adding sh unt capaci tance
o r re wind ing the coil would allow
coverage of about any HFIVHF tre-
queocv range you might need . As
received , the unit is enclosed in a nice
aluminum box measuri ng approxi-
mately 2" x 3" x 4" (50 x 75 x
l00mm). The lower half con tains an
octal socket (i nte nded for a 6SG7)
alo ng with an assortment of resistors,
capacito rs and chokes. A few minutes
with sc rewd river, so lderi ng iron and
hacksaw will redu ce the 100 mm
dimension to about 60mm if space is
crit ical.

Electr icall y th is tuner is an o rdinary
parallel tuned circuit bu t mechanically
it is definite ly so meth ing else. The
dou bl e bearing, 150 p F capacitor's
rea r shaft is extended approx imate ly
40mm and is fi tted with a 30mm
dia meter d rum which is provided with
a spiral slot. A pin rides in th is slot
and drives the fer rite slug of a 3/8"
(9mm) coil moun ted parallel to and
below the capacitor shah. As the
capaci tor shaft is rotated clockwise
the plates unmesh and simul taneously
the core is withdrawn from the coil.
Th is combined action decreases both
the inductance and capacitance and
allows the tuned circuit to cover a r.--...,
much greater frequency range than
would normally be possible.

There are any number of uses to
which this tuned circuit could be
adapted. The original inten t was to
use it for a general coverage converter
for a ham band only receiver but so
many other uses have come to mind
that I have bought several more to
allow experimentation. The fo ll owing
may give you a few ideas of what you
can do with this Sl .95 item.

10 73 MAGA ZIN E



Fig. J. Regulator Comp"rison
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essentially indestructible. If adequate
heat sinking is provided, they can
deliver up to 100 mA output current.
They are intended as fixed voltage
regulators in a wide range of applica
tions includ ing test equipment, on 
board regula tion fo r elimination of
noise , solv ing distribution problems
associated wi th single point regula
tion, and general purpose power
supp ly use. I n addition, they can be
used with power pass elements to
make high current voltage regulators.
The 78 100 used as a zener diode/
resistor combination replacement,
offers an effect ive outpu t impedance
improvement o f two orders of magni
tude, along witn lower current.

Ty pical output voltage change is 1%
with input vol tage va ria tions, and 1%
with from 5 mA to 100 rnA load
current variation. Available output
voltages are 2.6, 5, 6.2, 12, and 15
V de. T he units are available in either
± 5% or ± 10% voltage tolerances.
Max imum in put vol tage is 30 V
except for the 12 and 15 V devices
which are rated at 35 V de.

The superio rity o f the 78 LOO com
pared to the standard 400 o r 500 mW
zener (lN746 or 1N5221 series) is
shown in Fig. 1. The reslstor/zener
combination can supply a load current
of 17 mA with a Quiescent current of
20 rnA, while the 78LOO can coup le
up to 100 mA of load current wi t h a
Quiescent current of 5 mAo At 5 mA
the tempera ture coefficient of the
78100 ou tp ut vol tage is equal to or .
better than the zener and ou tput noise
voltage is redu ced when using the
78100 series.

T his regulator is available in a TO"
39 metal and the more common TO
92 plastic package. T he 3-lead plastic
package is available from your Fair
child distr ibutor as the 78 L12WC (12
V version - last digits indicate voltage
and tolerance) for $.75 in single Quan
ti ties .

For higher current requ irements,
Motoro la has a series of 3-terminal
vol tage regulators for both positive
(MC7800C series) and negat ive vol
t ages (MC7900C series). The 7800
series of f ixed positive regulators is
available in voltages of 5, 6, 8, 12, 15,
18, and 24 V. T he 7900 series IS

Orbital Information

Orbit Date Time longitude
IF,b) (GMT) of Eq.

Crossing Ow
10498 1 0042.5 59. 1
105 11 2 0137.4 72.8
10523 3 0037.4 57.8
10536 4 0 132.3 71.5
10548 5 0032.2 56.5
10561 6 0127.2 70.2
10573 7 0027. 1 55.2
1058 6 8 0122.0 69.0
10598 9 0021.9 53.9
1061 1 10 0116.9 67.7
10623 11 0016.8 52. 7
10636 12 0111 .7 66.4
10648 13 001 1.7 51.4
10661 14 01 06.6 65.1
10673 15 0006.5 50. 1

~, ··l
• ••

Vol tage regulators are requ ired in
many solid state circuits today to
compensate for the effects of varying
line voltages. Also, recr tators allow
use of power supplies with poor load
regulations f or non-cri tical parts of a
ci rcu it, and the addi tion of regulation
to only those portions requiring a
stable power source. Regula tors wi ta
buil t- in short ci rcu it protec tion pro"
vide some protection fo r the main
power supply as well as the load
circ uit.

A very useful se ries of ICs has been
introduced by Fairch il d. Th is is the
78100 series of 3-terminal positive
voltage regulators. These regulators
employ internal current limi ting and
t hermal shu tdown, making t hem

OSCAR 6 ORBITING DATA

A little study of these figures
should allow extrapola tion of times
for future dates.

Waller Scott K8D/Z
73J8 Hollywood Drive
West Ct,e~ler OH 45069

, _:romA-,.... Au , ,,.... II.

Amsat, P.O. Box 27, Washington DC
20044.

The satellite continues to do a
splendid job. Mode A is operative on
odd days and mode B on even days.
Don't use it on Wednesdays please.
It ' s on, but should be left alone.

A little rf i n terference has
developed on a few of the telemet ry
channels (lA-2Dl.

T he space-only on-off RTT Y func
tion is a normal one, but unpublicized
previously. Please send in reports of
TT contacts via t his mode.

The 2m- 10m signals have been
heard f rom way over the hori zon by
several English ops and East Coast ops
are asked to pa rt icu larl y keep an ear
peeled for any European signals
coming thro ugh on over the horizon
passes. Reports o n th is will be appre
ciated.

The Oscar 7 QSLs are now being
sent to t hose who furnish repor ts.

A German op heard a Spanish
station coming through the 70/2m
li nk and further in formation on this is
hoped for soon.

Oscar 6 continues to work well and
G310 A reports that he has now made
contact with 50 countries via the
satelli te! Amsat repo rts 87 countries
so far reported via Oscar 6 and nearly
3000 users.

T here are three new Amsat nets.
One on Saturdays at 1000z on 14280,
one o n Su ndays at 1015z on 3780,
and one in London with net control
G8CSI on 144.28 at 1730z.

Amsat reports t hat i t has sent out a
list of the predicted orbits for both
satellites to everyone on t heir mai l ing
list, comp lete with a list of some of
the accomplishments so far. T hey also
report that reprints are available of
some of the tech articles from the
Amsat bulle tin with good info on
equipment to use, modifications of
equipment, and how to work through
the satellites.

H A report erroneously said Amsat
had some slides of the project - these
are available, but from AAAL, not
Amsat.

The maili ng address for Amsat is:

OSCAR 7
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MRF227. 220 MHz Power Transistor

applications, with a low cost alter
native. Resultant price savings of 2 to
1 over stud mounted devices are
achieved.

This package innovation enables the
use of the TO·39 style at medium
power levels. By mounting the tran
sistor die on a beryllia insulator, the
collector is electrically isolated while
stil l allowing heat to be conducted to
the case heade~. The photo shows an
enlarged view of the die and insulator
mounted on a TO ·39 header as well as
a 220 MHz amplifier test circuit,

The emitter is connected directly to
the case which is soldered to circuit
ground; th is provides lower emitter
inductance and reduced parasitics in
the common emitter configuration. In
a typical installation, as shown in the
photo, the device is mounted directly
to a heat sink or the case of the
equipment. No more insulating
washers and associated mounting
hardware!

Compared to stud mounted devices,
where the collector is tied to the case
for thermal reasons, this new tech
nique can provide improved perfor
mance. A typical stud configu ration
requires bond wires from the tran
sistor die to a substrate solder bridge.
The bridge is connected to package
leads and these leads are then soldered
to the circuit. The bery llia insulated
die mounting technique offers a lower
cost part.

The MRF227 is the first device
available from Motorola using this
new mounting method. This device
and new packaging technique was
origina lly developed for the proposed
class E CB section of 220, We all hope
that this great development never
finds its way into that type of equip
ment (and that the FCC leaves 220 as
it is), but instead into the final or
driver slots of homebrew or com
mercial 220 portable and mobile FM
gear for ham use.

The MRF 227 is conservatively
rated at 3 W with a power gain of 13.5
dB minimum and an efficiency of
BOOk. Two more devices are expected
to fo llow the MAF227. They are the
MA F237, a VHF driver, and the
MAFB29, a UHF driver. More on
these as info becomes available.

The unit price of the MAF227 is
$2.50 (not bad eh, for a VHF power
transistor?) and down to $2.00 for
those who can find a use for 100 of
them! This transistor could really start
off an interest in bui lding for a band
that needs our attention and participa
tion, Remember - 220, USE IT OR
LOSE IT! !!

to obtain even higher output currents.
Each of the regulator series will accept
a max imum input voltage of 35 Vdc
except for the 24 V versions which
safely accept up to 40 V. The simpli
city of the 3-terminal high current
regulator permits you to locate regu
lated power supplies exactly where
they are needed avoiding long runs of
power leads. The regulator circuit
becomes very small and compact com
pared to the normal discrete parts
version. Normally, no external com
ponents are req uired . The 3-pin
package shown in the photo is
designed for easy mounting to a heat
si nk to allow the greatest power dissi
pation rating.

The positive MC78 12CP (12 V) can
be obtained from your Motorola dis
tributor for $2.20 and the MC7912CP
negative (- 12 V) fo r $4.15 In single
quantities.

Motorola has introduced a major
package innovation to the rf power
industry. The MR F227 contains a
unique bervllia-insulated die moun ting
techn ique used to significantly
improve the power dissipation and
gain of the standard TO·39 style
package. These improvements enable a
designer to replace expensive stud
mounted, medium power devices, in rf

~: .\,

•
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MC7800 & MC7900 Regulators

available in the same negative voltages
with the addition of -2 and -5.2 Vdc.
The current rating of these regulators
with adequate heat sinking is 1.0 A.
They employ both current limit ing
and thermal shutdown circuits built
on the chip itself. These circu its can
be used with external pass t ransistors
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One o f the more pleasant things

about publishing 73 Magazine has
been the considerably above average
intelligence of the readers - an in telli
gence which has allowed them to be
interested in a wide range o f things in
addition to our mutual bond o f ama
teur radio. Each excursion into non
ham subjects has brought a volley of
thoughtful/e tters from readers - plus
an occasional br ickbat, for there are a
few hams who don't want to know
nothin ' about nothin' bur ham radio.

Since a high percentage of ama teurs
are also pilots, it seems obvious that
there must be some similarity in the
personali ty defects which draw men
into these hobbies. So, starting with
this issue we will be running a series
on the beginnings o f aviation in this
country, written by a man who was
there when it started - who had
commercial flying license number 73
- who knew Lindberg and Amelia
Earhar t personally - who helped start
one o f the first transatlantic airlines 
and who was one of the early oem
stormers. . . . Wayne

FIRST A L LUREMENT

The time: J us t after sunrise on a
brigh t su nny morni ng in July 1914 .
The place: A newly mown meadow on
the Li sbon Road just below Li ttleton,
N.H.
The Event : Firs t test fligh t o f a locall y
home made ai rcraft.

J ohn Woods, a Littl eton boy, had
bought p lans, spec ificat ions, some
materia ls and a small e ngine for a
single Wrigh t ty pe pusher bipla ne.
During the p revious winter and spring
he had bu ilt the wings, control su r
faces and other pa rts of the mac hine
in h is barn , mostly by himsel f . He had
fi nished fina l assem bly and rigging of
th e machine a nd had ru n u p his engine
the afternoo n before. However , he put
off his test fligh t until the nex t
morning when the early morn ing air
would be more dense and wou ld give
his wings more lift .

The machi ne had a p ilo t's seat in
the center of the lower wing with
con trols fo r engine, elevators, rudders
and wing warp ing. Since this airc raft
was designed be fore th e invention o f

FEBRUARY 1975

ailerons, a combination 0 rudder and
warping of the wings was used for
ba nki ng and turni ng flight . As I re
member, it had no wheels but used
sk ids instead.

When all was ready John got two of
us to stand at each wing tip to hol d
the mach ine back wh ile he rev'd up
the e ngine. Then he had ano ther
fellow pu ll the p ropeller through to
start the engine. After a few tries the
engine started and appeared to be
running satisfac torily. Then, at a wave
of John's hand , the four wing men
sta rted the mach ine fo rward and let
go.

T he c raft gathered speed and, after
goin g about 100 feet, left the grou nd
and had gained about two feet alt i
tude when a small rise in the meadow
proved to be an insurmountable
object. The craft was travelli ng at a
speed of about forty miles per ho ur
when it h it the knoll. The frai l stick
and wire const ructio n co llapsed and
the mac hine was shattered beyond
repa ir. In those days the wing st ru ts
were not bolted in bu t were held in
place by the flying and land ing wire
rlgglO g.

John Woods' inju ries were quite
superficial - only a few bumps and
scratc hes. We helped him gathe r up
the pieces an d load t he m on his t ruck.
Later he to ld me that he had dec ided
not to t ry to rebu ild the mach ine and
that, alt hough he was determined to
learn to fly , he was going to wait unti l
a mo re airwo rthy and less fragile c ra ft
was avail able.

This is how my interest in eero
nautics a nd d esire to fly began .

About fifteen years later I met
John at the Ph il ad elphia Naval Air
sta tio n wh ere we spent several hou rs
talk ing abou t what eac h had been
doing since 191 4 . J ohn was then a test
pilot for an aircraft engine co mpany.
Only the d ay befo re it had been
necessary for him to bailout of a
plane with an experimental engi ne he
was testing when the engine blew up. l
was investigating the accident. Our
paths haven't crossed since then .

NEXT EXPOSURE

The f irst World War came along and

I was kept busy as an Infantry 2nd
Lieutenant unti l I was d ischarged in
Ju ne 1919. I returned to Litt leton
with the idea of taking the rest or the
summe r to dem ilitarize my self , do a
little fishing and p repa re for the next
phase o f my life. Two o r three weeks
afte r my retu rn Bob Fogg a rrived in
Bethlehem in his Curtiss OX -5 Jenny.
He was ca rry ing o ne passenger at a
t ime from a hills ide field on Lew is
Hill. I was interested enough to pay
h im S5 each for three ten minu te
rides. By that t ime my mind was made
up . I wanted to learn to fly as a start
in the aviat io n busi ness that r fel t was
su re to develo p in a few years. If I had
known then that it was go ing to be
ano ther ten yea rs or mo re before
aviatio n wou ld amou nt to mu ch as a
bus iness I might have mad e a d ifferent
choice.

Since I was then a 2nd Lieutenant
10 the Army I nfantry Reserve r
thought I might be able to get the
Army to p ut me o n act ive du ty
assigned to the next Air Co rps flying
schoo l class. Howeve r, when I got to
Washin gton in the fall o f 1919 I found
that I was about the o nly o ne to
which my p lan appealed. So I went
over to Bo lling Field in Anacostia and
asked so me of the off icers for their
adv ice o n how best to go abou t
getting an appointme nt to the Air
Co rps Fly ing School. T he ir advi ce was
to get as many lette rs as possib le from
the New Hampshire Senators an d
Rep resentatives to t he Ch ief o f the
Air Co rps recommend ing me fo r ap
poin tme nt as a Flying Cadet . I finall y
got letters f rom both Sena tors and
one Representat ive and delivered
them together with an app lica t io n to
the o ffice o f the Chief o f the Air
Corps. I was told that it wou ld take
some time to process t he ap plication
and tha t I would be no t if ied o f their
decis ion . I then got one o f the
Sena tors who knew my father qu ite
well to phone the Chie f once in a
while to inquire about my application.

Thus matters drifted on fo r a few
months. I was back in littleton when,
in March, I rece ived a letter from the
Chief of the Air Co rps requ esting me
to ap pear be fore a select ion board at
Bo lling Field in April. Th is board
wou ld determi ne my fitness for ap
pointme nt as a Fly ing Cadet. rap
peared as requested, answered all of
their q uestions and asked a few of my
own. The decision o f the board was to
recomme nd my ap poi ntmen t p rovided
I could pass thei r physic al ex am
ination for flying. The nex t day I took
the physical exam inat ion and passed

13
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Pncrc taken by WA4WBR in Be!heny
Beeck. Detswere.

T here is no way t o do justice to t h is
month's wi nner o n a black a nd white
page. The colo rs are brilliant . Those
that abut to o k gorgeou s together a nd
a ll the colors are balanced well, wit h
care fu l co ns ide rat ion given not on ly
to the le tters w hich touch eac h o ther'
but the overall e ffect o f t he design,
that the re su lt is a terrific piece of cp
a rt . George wi ns the free one year
su bsc rip tio n th is mo n th. Send in your
e nt ry to 73, QSL Con test, Peter
bo rou gh, N H 03458.

...WA0 ABI

50.085 .. bea m south Spanish
aso on AM .. very strong lor a few
minu tes." By tater postc ard Perry
me ntio ns a no ther opening 11 30
" band really op ened up todav . Heard
0, 1, 4 , 6, 20 to 30 ove r 9. Very
good contac t wi th WB5CNZ - Mdrty
- New Mexico . . . grea t signal." PeHY
woul d like t o hear from o ther trams
who are postal employees; wn te tum
at 2240 Pricha rd Lane, Da llas, TX

75227.
J oe WB40SN says the band has

been rather dead in F lorida but we d id
talk twice during the month and other
la te r rep o rts indicate an uptur n late in
the mon th .

By the t ime th is appears in pri n t
1975 wi ll be we ll under way a nd it
will be time to begin a ny projec ts
which a re to be complete d before the
spring DX season. If your rig needs to
be overhau led, do it now. If you wa n t
that linea r fin ished , yo u had better get
underway . It isn' t too early to star t
p lanning the antenna a nd tower modi.
tications either. P lans here include a
cathode d riven single 4CX2508 in a
case to matc h t he SB-50 and pu ll ing
down t he time ravaged pair of 6
ele me nt Tetrexs and in stallation of a
single 8 eleme nt KL M alo ng wit h
raising the tower an add itio nal 10 feet
(3.6M).

•
g
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CONTESTQSL

absolu tely no copy to the SW. I
lis tened as contacts were made in
Te xas. Oklahoma and {as I re me mbe r!
Lo uisiuna. All durtnq thts ti me
WA4PXW could be heard occasio na ll y
bu t never fo r more t han a fe w seco nds
a t a t ime .

Forrest K4YPO te le p ho ned just to
say hell o while o n vacatio n in the
a rea . . . KOKY Zi8 call ed to ask cues
t ions abou t the S BE 5 8-50, he is
th inking of buying one ... Yaesu
planning to ship the fi rst FT-620S's to
dea lers the third week in December,
they should be avail able in quant ity
by now ... WA4S DW has pet itioned
the FCC to req uire all Technic ian
ex aminations be ta ken before the FCC
or designated authority , a good idea I
thi nk .. . it would re mo ve some of t he
stigma a nd at the sa me t ime make it
simpler to study fo r t he General. Did
you see the excellent 50 MHz p ro pa
gation article in Ham Radio's
December issue o r the 6 meter co nver
sia n fo r the 5B-220 in December's
aST?

From Dallas WA51 KU mentions a
nu m ber of openings: "Good to better
o n 11·17 - WB4LDO/ 4 , WA9RDF ,
KBRZS , and ma ny others . . . a ll good
strong s ignals." Unusu a l o pen ing
11 ·25 , "wo rked WA4 1MG a nd
W B 4 Y S E band ve ry

n o is y ... t u n e d d o wn a ro und

Bil l Tu rner WA0AB I
Five Chestnut Court
5 1. Peters MQ 63376

weOC H L wr ites that he is a convert
to 6 me te rs and w he n he says convert,
he means co nve rt. Jim has converted
an E. F. Johnson soli d s tate 5SB CB
rig to 6 meters. The power o ut isn't
loa grea t a t the moment, abou t 2 W
PEP, but a 60 W solid state amplif ier
is in the works to make it competitive
with the 6146 tube rigs. J im hasn 't
had too much success " o n the air" as
yet but men tions openings from
Nor thfield, MN o n Novembe r 18th ,
2 1s t, 25th and 30 th. I am sure everv 
one has read ar ticles o n converti ng CB
rig s to 10 meters and eve n a few have
bee n converted to 6 but to my know
ledge th is is the first SSB rig con 
verted. Congratulat ions Jim.

K8DFR " Ma c" writes from
Lansing, Michigan to inq ui re a bo ut

VHF Co mmun ications Magaz ine. For
th e benefit of t hose who do n't know,
th is is t he English language translati on
of the German V HF/UHF magaz ine
UK W Beric hte (Ult ra Short Wave
Rep ort). Published quarterly for a
subscrip uo n price of 55.75 , this maga 
zine is basically co nst ruction and fea 
tures all size PC layouts of all projects
or you may o bt a in parts kit and/or PC
boards from the subscr iption repre
sen ta tives. The rep . for the east is
VHF Commun ications, 915 No rt h
Main S t.. J amestown, N.Y. 14701.
Those in the ce n tral a nd west shou ld
contact Bob Eide WOENC, 53 St.
Andrew, Rapid Ci ty, SO 57701.

While lis te ni ng to th e band trying
to open to Fla . the eve ning o f
November 25 I hea rd WA4PXW work
ing sev e ral sta tions. Signals we re
a S Blng rather badly so I sta rted
tuning around a tu t!e . Up the band I
heard a weak signa! and stoppe d to
li sten , it turned out to be K7PXI from
Phoe tux. I rrnmediate tv turned the
beams from SE to SW o nly to fi nd th e
signal had completely duaopeared.
Alter much beam swinging it was
determined that Ca rl was weak but
consis ten t With the beams SE wi th

with no waivers. After this the board
advised me t ha t , since the 1920 class
was full , the y would e nter my name
for the class star t ing in Sep t. 1921.
Next month I'll tell you abou t the air
p rima ry and advance d flyi ng schools.

50 MHz BAND
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Docket No. 20282

FCC 74-1336
25225

DOCK ET 19555 ORDER
f.'m ';rulltfll'fll"! ,jud,,'f 0'/"/1 "1 ,11

Class.
e. Authorize some privileges in the
28-29.7 MHz frequency band to the
Technician Class.
f. Reall ocate th e frequency sub
bands amo ng the va rious license
classes.
g. Establish new frequency su bbands
fo r ince n tive pu rposes In the
18002000 kH z baneL
h. Aut horize Ama teu r Extra Class
operator priv ileges to Advanced Class
ope rato rs.
I . Limit tran smitte r power privileges
for General Class operators to 250
watts on the 3 .5 MHz, 7.0 MHz and
14.0 MHz frequency ba nds.
j. Limit transmitter power pr ivileges
for all operator classes to 300 watts
on am ateu r f req uency bands be low 30
MHz.
k . Specify maximu m transmitter
power in terms of ou tpu t.
I. Establish a new Hobby Class
license, or a new VHF Telephony
Class license having no telegraphy
requirements o r p rivileges.
m. Establish a new Beginner Class
and a new Code Class of o perator
licenses.
n. Combine th e Novice Class license
and the Technician Crass license into a
new VHF Telepho ny Class.
o. Establish a new Intermed iate
Class license and a new Communicator
Class license.
p. Establ ish a new Adva nced Tec h
nician o r First Class Techn ician Class
license.
q. Disconti nue the Conditional Class
and Technician Class operator lic ense.
r. Issue the Amateur Extra Class
opera tor license for life.
s. Red uce Element 1(8) tele graphy
requiremen t from 13 words per
minute to 10 words per minu te .

Obviously. we cannot acco mmodate
all of these requests because some a re
in conflict wi th others. We do not
believe it is d esirable to deal with
these pet itions on a p iecemeal basis,
since ma ny are inte rre lated . Accord 
ingly , we co nclude the time is pro
pitious fo r a review of o ur entire
amateur licensing st ructure. To th is
end, we have reviewed the peti t ions
carefully . together wi th th e exist ing
system of operato r privileges and
req uirements, against the fundame ntal
basis and pu rpose ' of the . Amateur
Rad io Service. The fol lo wing repre
sents ou r best forecast of the d irectio n
we shou ld move in t his ma tter.

4 . We recogn ize t he desire by some
am ateurs, and would be amateurs, as
expressed in RM-1 633, RM·1793, and
RM-1976, fo r a class of amateu r coer-

NOTIC E OF PROPOSED

RU LE MAK ING

Adopted : December 4, 1974;
Released : December 16, 1974
By the Commission: Commissioner
Quello absent.

1. The Commission has before it
the above listed petitions (also listed
in more detail in Appendix I) for
rulemak ing. Principally , petitioners
are seeking amendme nt to th e Rules
for th e Amateur Radio Service regard
ing operator classes, req u irements, and
privileges. Some desire addi tional p riv
ileges fo r only one specific operator
license class, or desire lowe r req u ire
ments fo r one specific class. Others
want more ex tensive amend me nts,
.such as the deletio n, or add it ion, o f an
ent ire lice nse c lass. So me wou ld
establish a new " Hobby" operator
license class, having no telegraphy skill
req uirement. Of these, RM -1841,
RM-1991 , and RM-2053 would have
this operator class in the Citizens
Rad io Service. Since ope ratio n of a
radio sta tio n as a hobby o r diversio n,
i.e.. an act ivity in and of itself 1/, is
pro hibit ed in th e Citizens Rad io Ser
vice , we consider such operat ion to be
one mo re suitable to the Amateur
Radio Service. Thus, these th ree peti
tions are included in this proceeding.
RM·1633, RM-1656 , RM-1793 , and
RM·1841 are also inclu ded in Docket
19 759 , but will be co nsidered here in
to the extent applicable. Add it ionally,
petitions RM·1947 and RM-2256 con
tain proposals otherwise perta ining to
operator p rivileges and are included
herein for that reason.

2. RM·1629 re lates to t he possi
bility fo r co nduct ing o perator exe min
at ions at places othe r t han regular
Co mmissio n examina tion points by
perso ns other th an Commission em
ployees. Since the en tire ma tter of
amateu r rad io opera tor examinations
will be under considera tion in th is
p roceeding, it is also incorporated.

3 . The t y pe of ame ndments
requested by the petit ione rs cover a
broad scope o f thoughts and ideas. In
su mmary, t he sal ient requests are :
a. Authorize some, or all, Novice
Class p rivileges to the Technicia n
Class.
b. Permit a person to hold both a
Novice Class license and a Tec hnic ian
Class license.
c. Auth orize so me privileges in the
144·148 MHz frequency band to the
Novice Crass.
d. Authorize all of the 144-148 MHz
frequency band to the Technic ian
II SI~ §95.83'C1IIl J.

RM -1454
RM·1521
AM·156B
AM·161 5
RM·1656
RM·1 B05
RM·194 7
RM·2030
RM ·2 149
AM·2166
RM·2256

RM·1363,
RM·1516,
RM·1535,
RM·1602,
RM·1 633,
AM·1793,
RM·1920,
RM·1991 ,
RM·2053,
RM·2 162,
AM·221 9,
AM·2449

AM·1016,
AM·1456,
AM·1526,
AM· 1572,
RM·1 629,
RM·1724,
AM·1B41 ,
RM·1976,
RM·2043,
RM·2150,
RM·221 6,
RM·22B4,

While amateur radio is mentioned
in this report and order only once 
having to do with amateur eart h
sta t ions for satell ite use - the fin al
rules would seem to have little impact
on ama teurs. DXers who want to put
up towers over 300 feet high shou ld
start trying to decypher the fine print
and make su re that they do not
disturb Uncle. Repeater groups who
intend to erect towers over 100 feet
high for microwave relay are also
advised to see if they can find some
o ne to interpret the exte nsive order.
Other than that , the ru les changes
would seem to have no relevance to
amateurs. Somewhere along the line
that b it about getting permission fro m
neighbors before erecti ng ham towers
got sidetracked - hallelujah! It' s a good
thing am ateurs made an up ro ar over
this _.. chalk up another win as proof
that it really does pay to become
involved in "figh ting city hal l."

Before the Federal Communications
Commission, Washington, D.C. 20554
In t he Matter of
Ame ndment of Part 9 7 of the Com
missio n's Ru les concerning operator
classes, privileges and req uire me nts in
the Amateur Radi o Service.
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license class is shown in Figure 2.
While it is grat ifying to see even the
limited success of this system toward
fu lfilling the basis and purpose of the
Amateur Radio Service, it is a desir
able goal for most amateurs to reach a
higher operator class , say the Ad
vanced Class, or even the Amateur
Ex tra Class. 4/

7. An inheren t princ iple in arriving
at any new licensing system is a logical
relat io nsh ip between the qualification
requirements and the operator priv
ileges authorized at each license class
level. For instance, it wou ld not be
rational to require an applic ant to
demonstrate a certain specific pro
ficiency in order to qualify for a
part icular operator license class which
authorized no corresponding privileges
requiring that proficiency. Conve rsely ,
an operator license class shou ld not
au thorize significantly more privileges
than the requirements fo r that license
class reaso nably justify. While we
believe there are the means available
within the Amateur Service to satisfy
the reasonable needs of most United
States cit izens having a genuine
interest in pursuing radio activities
within the basis and purpose of the
Service, there are basic limitations
brought about by practical realities.
For example, the vast array of
interests and levels of ability among
amateurs must be provided for within
a fixed number of different operator
license classes. The resources available
to the Commission for regJ lat ing the
Service are not unlimited. Issuing
licenses, preparing and conducting
examinations, monitoring the fre
quencies, enforcing the regJlations,
etc., are all activities that must be
provided by the Commission. In th is
proceeding, we are moving on the
assumption the amateurs' record of
cooperation and assistance will con
tinue in the futu re, and an unduly
large increase in the Commission's
work load will not be necessary.

8. We are proposing in this pro-
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admin istered by a volunteer. The Con
d itional Class license is issued to aoott
cants qualifying on the basis of a mail
examination administered by a volun
teer, because of distance or other
unusual difficulty in appearing at a
regular examination poin t. The Tech
nician (C) Class and Novice Class
licenses are issued to applicants quali
fying on the basis of a mail examina
tion admi nistered by a volunteer, the
norma l procedure for these license
classes. Except for the Novice Class
license and the Conditional Class
license, the absence of the designator
(C) or (P) following the operator class
on the license means the licensee has
qualified before a Commiss ion
examiner, and is not subject to re
examination. Any licensee qualifying
on the basis of mail examination may
be required by the Commission to
appear before a Commission desig
nated exami ner fo r re-e xa mination.
Period icall y, a sample number of
licensees who have obtained their
licenses on the basis of a mail examin
ation are se lected at random and
asked to appear in order to verify the
valid ity of the ma il examination
system. Those who do not appear . and
those who do not pass the re-examine
tion, are subject to license cancella
tion.

6. The privileges associated with
each operator license class are in
tended to provide the necessary incen
tives for amateurs to upgrade their
skills. This system has been largely
responsible for thousands of amateurs
to upgrade, particularly to Advanced
Class and to Amateur Extra Class. The
current number of operators in each... .._-
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ator license having requirements that
do not include a knowledge of tete 
graphy. Although every amateur radio
operator license has traditionally
required the applicant to demonstrate
some level of proficiency in Inter
national Morse Code, goals within the
basis and purpose o f the Service could
be met, at least in part, without this
requ irement. Moreover, as severa l of
the pet it ioners poin t out, the Inter
national Radio Regulations do allow
the Commission to waive the require
ment for an amateur to " ... have
proved that he is able to send cor
rectly by hand and to receive cor
rectly by ear, texts in Morse code
signals .. . .. 2/ in the case of stations
only operated above 144 MHz. A
survey and analysis 3/ conducted in'
1971 indicated that there may be as
many non-licensees interested in ama
teur radio activities, if not more, than
there are persons already licensed in
the Amateur Radio Service. The most
often mentioned reason for not
obtaining an amateur license is the
telegraphy requirements. We are aware
the need for , and the use of, tele 
graphy in amateur radio communlca
tions is much less on amateur fre 
quency bands above 50 MHz than it is
on the amateur frequency bands in
the High Frequency (3·30 MHz) and
Medium Frequency (.3-3 MHz) range,
where spectrum conservation, toter
ance to interference, and other
fac tors, make telegraphy an impo rtant
mode of amateur radio-communica
t ion. We believe, under carefully
esta blished provisions, a new " tele
phony-only" type of operator license,
limited to frequencies above 144
MHz, could and should be incor
porated into the Amateur Radio
Service.

5. The present opera tor license
structure is shown in Figure 1. For all
intents and purposes there are ten
classes of operator licenses available in
five ascending levels of ope rator priv
ileges. Qualification for an operator
li cense is established by means of the
various examination elements shown
in Figure 1. These may be ad min
istered either by a Commission
examiner o r by a volunteer examiner
through the ma il examinatio n system.
The Amateur Extra (C) Class, the
Advanced (C) Class, and the Condi
tional (P) Class licenses are issued to
physically disabled applicants quelitv
ing on the basis of a mail examination
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ceeding to establish a new Communi
cator Cress operator license, having no
telegraphy req uirements nor p riv
ileges. Operation under t h is license
would be limited in a manner similar
to that of the curre nt Nov ice Class,
except frequ ency privileges would be
above 144 MH z. The objective would
be to enable beginners to enter the
Amateur Radio Service and, thro ugh
the experience gained by operation of
low-power radiotelephony station,
develo p the necessary interest and
skill to qu alify for high er class oper
ator licenses.

9. Those pet itio ns ca ll ing for
another new ope rator license class
above t he current Technic ian Cl ass
raise signif icant quest ions re garding
the scope of the Techn ic ia n Class as
presently const ituted. For example, in
RM -1535, the America n Rad io Relay
League (A RRL) states:

" It is readily apparen t from t he
var ious pronouncements o f the
Co mmission over the years and
from the present interests and oper
atio ns of Technician Class lice nses
tha t the purposes for which the
Tech nician Class was estab
lished ... requi re review. It is res
pectfully suggested that any Notice
of Proposed Rule Making invite
commen ts and suggestions for
major revisions of the Tec hnician
Class li cen se ... In numerous
disasters ... including the Alaskan
earthquake in 1964 and the recent
Hur ricane Camille, t he contribu
t io ns of Tec hnic ians in providing
internal communications have been
valuable beyond estima tio n. Partici
pation by Technicians in the
League's Amateu r Radio Emer
gency Corps (AR EC) has grown
over the years. The evo lu t ion of
Techn ician s as com municato rs as
we ll as experimenters .. . since the
class was established must be reco g
nized."

Although interest in the commu nica
tion aspects of amateu r radio has
emerged among the some 49 ,000
Tec hnician Class licensees, appare ntly
they are not su ffic iently persuaded by
the addi tional communication priv
ileges in th e Hi gh Frequency (HF l and
Medium Frequency (M F) amateur
bands affo rded to General Class
licensees to the extent of increasing
their telegraphy skill from 5 words to
13 words per minu te. the only real
d ifference in qualification between
the two license classes. The needs a nd
interests of th is gro up probably are
fu ll y sat isf ied by the o perat io n of an

FEBRUA RY 19 75

amateur radio station in the V HF
(Very -high Frequency) regions and
above. Accordingly, we can conclude
technological and operational develop
ments by amateurs in the V HF, and
possibly in the UHF (Ult ra-high Fre
quencvl band s, have reac hed th e point
where the interest to amateurs is
compa rable to , if not already exceed
ing, tha t in the MF and HF "short
wave" bands . Therefore, in order to
provide meaningful incentives fo r
amateurs interested in this part of the
radio spectrum to upgrade their skills,
the incentive principles shou ld also be
appl ied fo r these bands simila r to
those now in effect in th e sho rtwave
bands. A new higher class ope rator
license co mparable in requiremen ts
and privileges to the Adva nced Class.
except based upon operation above 29
MHz, may be desirable. Obviously, for
this new higher class license, any
additional telegraphy skill is not
meaningfu l since telegraphy is not a
major communicat ion mode in these
frequency bands. However, other
modes, suc h as televisio n, remote co n
trol , facsi mile, repeaters etc., are very
mean ingful, and need to be empha
sized. The refore, we are proposing
another new operator class li cense, the
Experimenter Oass, as the means
toward fulfill ing these needs.

10 . We have examined several
possible revised operator license class
st ructures in a sea rch fo r the best way
to incorporate the prop osed Com mu n
icato r Class and the proposed Expe ri
menter Class licenses. As broad o bjec
tives, we desire to 1) preclude, or at
least minimize, any adverse impact
upon presently licensed amateurs, 2)
closely relate requirements to priv
ileges for each license class, 3) provide
realist ic upgrad ing steps and incen
t ives, 4 ) provide the opportunity and
flexib ilit y fo r person s inte rested only
in shortwave rad io. or only in VHF
and above, or interested in both, to
obtain a license and pu rsue their
particular interests. As a result, the
structure we are proposing is shown in
Figure 3, and the specific proposed
rul e ame ndments are given in
Appendix II. In gene ral, we favor this
st ruc ture because it seems to more
fu lly reflect ou r o bject ives and to
satisfy most of the o bjectives of
petitioners. Two series of operator
license would be offered, Series A and
Series B. Amateurs would be per
mitted to hold one operator license
permi tting privileges in one or both
series. Fo r example , an amateur cou ld
ho ld an ope rator license au thoriz ing
Novice Class privil eges in Series A and

also Technic ian Class p rivileges in
Series B, a request asked for by several
peti tioners . Operator licenses in Series
A would autho rize only privileges o n
ama teur freq ue ncies below 29 MHz,
and operator lice nses in Series B
would author iz e on ly privileges on
amate ur frequencies above 29 MHz.
Operator lice nses would normally be
issued for a 5 year re newable term,
including the Communicator Class and
the Novice Class in orde r to compen
sate for any increased administrative
bu rdens resu lting from the proposed
amendments. (Novice Class licenses
are current ly issued on a 2 yea r,
non-renewable basis, no filing feel.
Sectio n 303(L)( 1l of t he Co mmun ica
tio ns Act o f 1934 does allow us to
issue operator licenses for life, as
req uested for the Amateu r Extra Class
in RM-2030. Under our cu rre nt rules,
the operator 1icense 2/ is always com
bined with t he Primary station license
which cannot be granted for a term
longe r tha n 5 years, a requ irement of
Sec tio n 307(dl o f the Act. We are
proposing to adept the request . Our
reco rds ind icate very few ama teu rs
dro p out of amateur radio after they
have atta ined the Amateu r Extra
Class. The licensee would st ill be
required to renew his station ticensetsl
every five years, so in effect, this
proposed ru le would a moun t to elim
inati ng t he need to retake the exami n
at io ns should th e amateu r neglect to
renew his license.

11. Under the proposed license
class structu re, new Adva nced Class
licenses and General Class licenses
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there has been a problem, amateurs
have been very cooperative. Also.
ama teu rs. by and large. do use the
min imum transmitte r power necessary
to conduct their communications.
The refore, there shou ld be no rea l
problem if the limits were to be
inc reased in some instances . We would
like to improve the tech nique speci
fied in the Rules for determining
powe r . Mod ern communications
requ ires better methods fo r deter
mining t ransmitter power than the
"plate voltage times cu rrent" method.
We are proposing to specify the maxi 
mu m transmitter output in te rms of
peak envelope power (PEP), ex cept at
the beginner level where the emissions
authorized do permi t a fairly accurate
measurement to be made of the input
power using the method now specl
f ied . Unde r cu rrent rules and
practices. th e max imum outpu t peak
e nv e lope power that could be
developed would be on the order of
2000 watts (100% modu lated. full
carrier, double sideband A3) . Specitv
ing this level as advanced amateur
p ract ice, and 6 dB (appro ximately o ne
"S" unit) as intermedi ate amate ur
pract ice (500 wa tts PEP o utput) is the
method used to establish these pro
posals. An additional 6 dB lower step
(250 wa tts input app roximates 125
watts outpu t PEP for Al and F3
emissio ns) would be the beginner
level. 6/

16. The requ irements for a new
license, as shown in Appendix II . are
similar to those now in effect. except
the content of the various examina
tion elements woul d be adjusted to
mo re closely correlate with the prlv
ileqes for each part icular license class.
Wh ile we are not proposing to lower .
or increase. the telegraphy speed
requirements. we are proposing a
modification in the manner of testi ng.
In RM-1 724. th e peti tio ner claims
most operators must pass through a
"code hump" between the speeds of
11 and 13 words per minute . Possib ly
the 5 wpm rate and the 10 wpm rate
require the same skill level. In any
event, the 13 wpm rate does requ ire a
skill level above that required for a 5
wpm rate . Otherwise . there would be
no point to have both a Technician
Class and a General Class under the
present rules. since the two skill levels
are the only difference between the
req uirements. Therefo re, we are not
pro posing any changes in the te!e 
graphy exami nation speeds.

17. Under the proposed system.
the operator license for an amateu r
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would be o nly the minimum necessary
to insure that the licensee understands
the privi leges, limitations, and respon
sibilit ies associated with th e license.
with particul ar emp hasis on met hods
for p roperly evaluati ng emissions of
the rvoels} autho rized by the license.

14 . We are prop osing three orin
cip le areas of operator pr ivileges:
opera ting frequencies . em issions, and
maximum transmitter power. For
Series A, the au thorized frequency
bands would be basically the same as
at the presen t below 29 MHz, except
the exclusive telephony segments
reserved to the Amateu r Extra Cl ass
would be also availab le to the
Advanced Cl ass. In Ser ies B, the Tech
nician Class would be authorized all
ama teu r frequencies above 50 MHz.
thus gaining additional frequencies
50.0-50. 1 MHz and 144-145 MHz.
The Experimenter Class would be
authorized all above 29 MHz, and the
Communicator Class all above 144
MHz. The Extra Class and Experi
menter Class wou ld be au thorized all
ama teu r ermsstons. The Advanced
Class would be authorized all ama teur
emissions pe rmitted below 29 MHz.
The General and Techn ician Cl asses
would be au thorized em issions A1.
A3. and F3. The Novice Class would
continue with A l only . while the new
Communicator Class would be per
mitted emission F3. Related examina
tion elements would con tain qu estio ns
concern ing the technical and opera
t io nal aspects of the emissions
authorized.

15. In proposi ng maximum trans
mitter powe r levels. we have taken
into co nside rat ion a number of
factors. Amateur tran smitters have
not been a significan t source o f inter.
ference to o ther services. and where
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wou ld no longer carry requirements
and privileges above 29 MHz. The
Experimenter Cl ass and the Tech
nician Cl ass would be the counterpart
operator licenses in Series B, and
would not ca rry any req uirements and
privileges in Series A frequency bands.
The Curre nt Amateu r Extra Class
would be sho rtened in name to Extra
Class. and would authorize fu ll ama
teur privi leges in bo th series. We are
proposing to d iscontinue the writte n
examination and the exclusive tele
phony segme nts available on ly to this
class. The material in the current
Element 4{B) examination required
fo r Amateur Extra Class would be
combined with the materi al for the
cu rren t Adva nced Class Element 4(A)
and, together with other new material.
be used in new exami nation Elemen ts
4{A) and 4{B ) for the Advanced Class
and Experimenter Class respectively.
Mate rial related to the sho rtwave
do ma in would be used in 4(A) and
material related to the other domai ns
would be used in 4(B). After obtai n
ing both the Advanced Class and
Experimenter Class. an a mateu r would
then o nly need pass the Element H C)
20 word per minute telegraphy exam
inatio n to qu ali fy fo r the Extra Class.
Because of this additional telec-aphv
requirement. the Extra Class would
contin ue to have exclusive telegraphy
sub band p rivileges.

12. Under the proposed license
st ructure, every cu rrent ly licensed
amateur rad io operator wou ld au to
matically be eligible to renew upon
application. his cu rrent operator
license to include privileges in at least
o ne. and in most cases both series
without further examination. Table 1
illustrates the highest class. o r classes.
of operator license that could be
obtained without furthe r examine
tion.

13. Both of the proposed license
series wou ld be based upon three
levels of difficu lty: a begi nner level,
an intermedia te level. and an advanced
level. Ideally , this type of system
wou ld offe r a newcomer the oppor
tunity to en ter the Amateur Rad io
Service at th e beginner level with a
minimum of proficiency . gain the
experience and pract ical knowledge
necessary to qualify for the inte r
mediate level, and then move on to
the advanced level. The privileges
au thorized at both the beginne r and
intermediate levels woul d be onl y
those necessary to provide the desired
experience for upgrad ing. Similarly,
the related qualifica tion requirements
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Peti t ioners
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quali fying by means of a mail examin
ation on the basis of a protracted

physical disabil ity would have the
lette r (D) inserted following the oper
ator class I example: A dvanced (0)
class]. A l icense of t his type would be
renewable wit hout re-examination
upon sa tisfactory showing the disa
bility continued, and they could not
appear for a regula r Commission
supervised examination. Oth erw ise,
they wou ld be requ ired to demon
strate their proficiency throu gh re
exami nation. The operato r l icense of
an amateur quali fy ing by means of a
mail examination on the basis of
difficulty in traveling to a reg.dar
Commission examination point,
would have the letter (C ) inserted
foll ow ing the operator class (ex ample:
General (C) class). T he on ly purpose
o f th is conditional ly issued type of
l icense would be to provide a tem
porary authori zat ion unti l the person
cou ld qualify before a Commission
examiner. Hence, these licenses wou ld
not be renewable, since it wou ld not
be unreasonable to expect a cond i
t ionally licensed amateur to travel to
one _of th e many Commissi on exam
in ing points sometime wi thi n the five
year period. He would t hen have to

successfully complete a regular Com
mission supervised examinat ion in
order to continue as an amateur radio
operator.

18. In the best interests of the
Amateur Rad io Service, and to be fair
to all amateurs, we believe that every
applicant should clearly establish his
qua lif ications for the priv i leges
authorized by an amateur radio oper
ator license. Overall, ou r experience
indicates mail examina tions are not a~

effect ive as Commi ssion superv ised
examinations in establishi ng qual if ica
tions. Because of our experience in
re-examinlnq amateur radio operators,
and consider ing the proposed amend
ments may p lace addit ional demands
upon a mail examination system, we
are proposing some amendments in
Appendix 2 intended to improve the
system. Only an Ex tra Class licensee
wou ld be eligib le to serve as a volu n
teer examiner for all examination ele
ments. Advanced Class licensees
would be eligib le to adm inister exam
inatio n elements for the General IC)
and (OJ, and Novice Classes. Exper i
menter Class l icensees would be
elig ible to administer examinat ion ele
ments for the Technic ian ICI and W),
and the Communicator Classes.
Another proposal is [0 increase the
requ ired number of persons adrnin
isteri nq a volunteer examination. T he
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second person may be the holder of
any class of amateur operator license.

19. A specific call sign proposal is
no t included in th is proceed ing. How
eve r, becau se o f the ramif icat ions of
th is proposal , some relat ive comments
are appropriate. Existing licensees w ill
be able to retain current call signs if
desired, and if authorized for both
privileges, the same call sign may be
used in both Series A and B. Licensees
in Series B en teri ng amateur radio as a
result o f this proceeding, wi ll be
issued a di st inctive call sign for opera
t ion in t hat Series. If a later au thoriz a
tion for Series A priv ileges is granted,
the single result ing call sign will reflect
the dual Series authorization . Under
this p ropo sal , Technician Class
licensees could obtain Novice priv
i leges i n Series A wi t hout exemi na
tion. and therefore could reta in thei r
present call signs if desired. Further
details will be contained in the call
sign proceeding to be issued.

20. In view of the extensive
amendments to the ru les requested by
the pet i t ioners, and t hose proposed
herein , it is imperat ive those submit
ti ng comments ca refu lly consi der the
futu re needs o f the Amateu r Rad io
Service. To this end , we are allowing
more than the normal amount of time
for suggestions and comments to be
filed . These proposals represent our
best thoughts in these important
matters. We are in terested in receiving
comments from informed amateurs in
these areas.

21 . Au thority for the proposed
rule changes herein is conta ined in
§ § 4(i) and 303 of the Communica
t io ns Ac t of 1934. as amended.

22. Pursuant to applicable pro
cedures se t fo rth in ~ 1.4 15 of the
Co mmission's Rules , interested
persons may file commen ts on or
before June 16, 1975, and reply com
ments on or before July 16, 1975. All
relevant and timely comments and
reply comments w ill be considered by
the Commission before fi nal acti on is
taken in this proceeding. I n reaching
its decision on the ru les which are
proposed herein, t he Commission may
also take into account other relevant
information before it, in addi t ion to
the specific comments invited by th is
Not ice.

23. In accordance with th e pro
v ision of ~ 1.419 ot the Commission's
Rules and Regu lations, an origi nal and
14 copies of all comment s. pleadings.
briefs, or other documents shall be
furnished the Commission .

24. Al l filings in this proceeding
will be available for examina tion by

interested parties duri ng regular
business hours in the Commission's
pub lic reference room at i ts head
quarters in Washington, D.C.. (19 19 M
St reet, N.W.).

1. RM·1 016 D. McGarrett, Center
reach , New York

2. RM-1363 K. J. Deskur. Endwell ,
New York

3. RM-1454 S. C. Davis, Man
chester, Connecticut

4 . AM· 1456 W. Green, Peter
borough, New Hamp shire

5. RM-1516 E. W. DeCloedt,
Cupert ino, California

6. RM-152 1 W. A. Welch, II ,
wapoonq, Connecticu t

7. RM-1526 E. C. Lips, Pittsburgh,
Pennsylvania

8. RM-1535 American Radio Relay
Lea gue, Newi ngton, Connecticu t

9. RM-156B E. E. Gooch , Brillian t ,
Oh io

10. RM-1 572 C. DeWitt . Omaha,
Nebraska

11. AM-1602 C. R. Clark , Notre
Dame, Indiana

12. RM-1 6 15 C. C. Drumelfer,
Wan A cres, Oklahoma

13. RM-1629 M. K. Gormley ,
APO, New York , New Y ork

14. RM-1 633 W. Green, Peter
borough , New Hampshire

15. RM-1656 Ronald A. Reed,
West Los A ngeles, California

16. RM-17 24 R. A. Cowan, Port
Washington, New York

17. RM-1793 G. Jacobs,
Sp rings, Maryla nd, S.F.
Li nden , New Jersey

18. RM·1 805 Hadiotrician Confed
eration. Grouse Creek, Utah

19. RM-1841 Uni ted CBers of
Amer ica, Det roit , Michigan

20. RM-1920 C. W. Tazew ll , Balt i·
more, Maryland

2 1. RM-1947 A. R. Doomever.
Ope lousa, Louisiana

22. RM-1976 Edgewood Ama teur
Radio Society, Baldwin Park , Cali 
fornia

23. RM-1991 U.S. Citizens Radio
Counci l

24. RM· 2030 L. E. Whit e, Clo ster,
New Jersey

25. RM·2043 R. E. Heimberger.
Shaker Heights, Ohio

26. RM-2053 Hercules Rad io and
Recording Studio, Daytona Beach
Florida
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27. RM·2 149 M. R. Wardean.
Ve nice. Califor nia

28. RM-21 50 W. A. Schroede r,
Cherry HI li , New Jersey

29. RM-'2 162 Falmou th Amateur
Ra dio Association, Woods Hole,
Massachusetts

30. RM ·2 166 W. Brady , Norwalk,
Cal ifornia

3 1. RM -2216 H. M. Krawet z,
Su nnyvale. Ca liforn ia

32. RM-221 9 J . C. Hallford , Ft.
Stockton, Texas

33. RM·2256 M. S. Donnell, San
Jose, Catitomia

34. RM-2284 S. E, Green, e t al,
Austin , Tex as

35. RM·2449 P. Williams, Santa
Cruz , California

APPEND IX II

Part 97 , of Chapter I of Title 47 of
the Code o f Federal Regulations IS

ame nded as fo llows:

1. ~ 9 7. 5 is amended to read:
~ 97,5 Classes of o pe rator licenses,

[ a] The following Series A operator
licenses authorize operations in the
ama teur radio freq uency bands belo w
29 MHz:

(1l Advanced Class, Adva nced (C)
Class, Advanced (0) Class. Licenses to
conduct amateur radio commonice
nons using advanced level amateu r
practices.

(2) Ge nera l Class, Ge neral (C) Class,
Gene ral (Ol Class. In termedi ate grade
licenses to co nd uc t amateur radio
communication for the purpose of
de veloping indwidual proficiency
toward qualitvmq fo r the Advanced
Class license .

(3) Novice Class. Introducto ry
grade lice nse to conduct ama teur
rad io operation for the purpose of
develop ing p roficiency toward Qual
ifying for the General Class license.

(b) The following Series B operator
lice nses au thorize opera tions in t he
ama teu r rad io frequency band s above
29 MHz:

(1) Experimenter Class , Expert 

mente- (C} Class, Experimenter (0 )

Class. Licenses to conduct amateur
radio communication using advanced
level prac t ices.

(2) Tech nician Class, Techn ician
(C) Class, Technician (Dl Class. Inrer.
mediate grade licenses to conduct
amateur racno co mmu nica tio n for the
purpose of developing indIVIdual oro.
ficiency toward Qualify ing for the
Experime nter Class license .

(3) Com mun ica to r Class. Introduc
tory grade license ( a co nduct ama teur
radio co mmu nicati on for the purpose
of develop ing indivi dual prof iciency
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toward Qualifying fo r the Tec hnic ian
Class and Novice Class lice nses.

(cl The Ext ra Class and Extra (0 )
Class licenses au thorize amate u r radio
operatio n using all au th orize d priv
ileges. includi ng certain exclusive priv
ileges.

(d) T he designator (C) followi ng
th e type o f operator lice nse cla ss
ind ica tes th e license is cond itio na lly
issued becau se the licensee Qu alifi ed
under the provisio ns of !;i 97.28.

(e) T he designator (0) following
the ty pe of operator license class
indicates the license is co ndi tio nally
issued because the lice nsee qualified
under the provis ions of !:i 97.27.
2. !;i 9 7.7 is amended to read as
follows:

\:: 97.7 Privileges o f operator license.
The following operati ng pr ivileges

are authorized by the class o f operator
license ind icated for all new amate ur
licenses issued after (effec tive date of
new ru les). Amateurs licensed prio r to
the date will receive a new license
upon the first renewal after (effective
date of new rutesl.

(a) Ext ra Classes. All amateur rad io
operator p rivileges .

[b] Adva nced Classes. All amate ur
rad io o perator p rivileges below 29
MHz, except for frequencies
3 500 3525 k Hz, 7000-7025 kHz
14000-14025 k Hz, and 2 1.000-2 1.025
MHz.

(c) General Classes .
(0 Frequencies 1800-2000 kHz,

3525·3775 kHz, 3890·4000 k Hz,
7.025-7.150 MHz, 7.225·7.300 MHz,
14.0 25-14.200 k Hz, 14 .27 5·14 .3 50
kHz, 2 1.025·2 1.2 50 MH z, 2 1.350.
·2 1.450 MH z and 28.0-29.0 MHz
wit hin the li mitat ions o f ~ 97 .61 .

(2l Emissions A 1, A3, and F3.
(3 ) Excep t for powe r limitations se t

forth in ~97 .6 1 , t he maximum trans
mitter output power shall not exceed
50 0 wa tts peak envelope power.

(d) Novice Ctess.
(1) Frequencies 3700 ·3750 kHz,

7 100 7150 k Hz, (7050·7075 kHz
when the amateur radio operation is
not within Region 2), 21.100·21.200
MHz, and 28.100-28.200 MHz.

(2) Emission At.
(3) 250 watts input powe r to the

transmi tter final amplifying stage
supplying radio freq uency energy to
the antenna . exclusive of power for
heating the ca thode of a vacuu m
tubetsl . within the limi tations o f
~ 9 7.67 .

(e) Experimenter Classes. All ama .
teur rad io ope rator privileges above 29
MH1.

(fl Techn ician Classes.

(1 ) All amateur frequencies above
50 MHz.

(2) Emissions A1 , A3, and F3.
(3) Except for powe r limitations se t

forth in ~ 9 7.61 , the maximum trans
mitter ou tput power shall not exceed
500 watts peak envelope power.

(9) Commu nicator Class .
(1) All amateur f requencies above

144 MH z.
(2) Emission F3 .
(3) 250 wa tts input power to the

transmitter final amplifying stage
supplying radio frequency energy to
the antenna. exclusive of power fo r
heati ng the cathode of a vacuu m
tubers ), with in the limi tations o f
~ 9 7 . 6 7 .

3. !;i 9 7.9 is revised to read as follows:
~ 97.9 Eligibility for a new operator

license.
Any cit izen 1 / or national of the

United Sta tes is eligible to apply for
an ama teur rad io operator lice nse. A
pe rson may be issued no more than
one operator license in Series A, and
no more than one in Series B. A
holder of an Ex t ra Class operator
license may no t hold any other ama
teur radi o operato r license issued by
the Com missio n. T he requireme nts for
each operator class are :

(a) Extra Class : Applican t shall
have successfully completed examine
t io n eleme nts lIC), 2(Al. 2( B), 3(A).
31BI. 41AI. and 41BI.

(bl Advanced Class: Applicant sha ll
have successfu lly completed examina
t io n elements 1(B), 2(A) , 3(Al, and
41AI.

(c ) Ge nera l Class: Applicant shall
have successfully comple ted ex amina
t ion eleme nts 1(B), 2( Aj, and 3( A ).

(d) Nov ice Class: App lican t shall
have successfull y comp leted examine
tion elements HA) and 2(Al.

(e) Exper imente r Class: Applicant
shall have successfully completed
exami na t ion e lements 1(A), 2(8),
31 BI. and 41BI.

(fl Techn ician Class: Applicant
shall have successfully co mp le ted
examination elements 1(A), 2(Bl, and
31BI.

(g) Communicator Class: Applicant
shall have successfu lly completed
examinat ion ele me nt 2(B).
4. Sect ion 9 7.13 and head no te are
revised to read as follo ws:

\:: 9 7.13 Eligibility for renewal of
operator license .

(el An amateur radio opera tor
lice nse, o ther than a condi tionally
issued license, may be renewed u po n
proper application, in whi ch it is

/ _",·",,1,· / . ,1/ :!·/,i7 'f ~ "...· t,·J. .. ",,1<1 .,.,.."
• ", .....to/up ..·q .. i,,· ""''' t.
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stated that the applicant is fully quat
ified in the requi rements for t he
original license of the class bei ng
renewed . If the applicant is no t fully
qualified, the license will no t be
renewed, and the app licant may apply
for a new o pe rato r li cense if and when
he quali fies by exami natio n at a later
date .

[b} If a license, other than a cond i
tionally issued license, is allowed to
expire, application for re newal may be
made du ring a period of grace of 1
year after the expiration date. Duri ng
this 1 year period of grace, an expired
license is not valid. A license renewed
during the grace period wil l be dated
cu rrently and will not be backdated to
the date of its expira tion.

Icl Application for renewal o f an
amateur radio operator license shall be
submitted on FCC Form 610 and shall
be accompanied by the applicant's
operator Iicense or photocopy
thereof. Appl ication for renewal of
unexp ired licenses must be made dur
ing the license term. In any case in
which the licensee has, in accordance
wi th the provisio ns o f t his sectio n,
made timely and sufficient application
for renewal of an unexpired license,
no license with reference to any

'activity of a continui ng nature shall
expire until such appl ication sha ll
have been finally determin ed.

(d ) Ope rator licenses ob tained on
the basis of § 97.28 are no t renewable.

Ie) Opera tor licenses obtai ned o n
the basis of § 97.27 are not re newable
unless the appl ication is accompa nied
by a current physician's affidavit.

(f) Extra Class operator licenses are
issued for the life of the licensee , and
do not have to be renewed.

5. Section 97.15 is added new to read
as follo ws:

§ 97.15 Modificatio n of operator
license.

(a) Application fo r modifica t ion of
an amateur radio operator license shall
be submitted on FCC Fo rm 610 and
shall be accompanied by the appti
cant's operator ticenselsl or photo
copy(s) the reof.

(b) Whe n on ly t he name of t he
licensee is changed, o r when only the
ma iling address is changed, a fo rmal
applicat ion for modi fication of license
is not requ ired . However, the licensee
shall notify the Commission promptly
of these changes. The not ice , which
may be in letter form, shall co ntain
the name and address of the licensee
as they appear in the Comm ission 's
records, the new name and/or address,
as th e case may be, the primary
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station call sign and class of operator
license. The no tice shall be sent to
Federal Communicat io ns Co mmission,
Getty sburg. Pennsylvan ia 17325. and
a copy shall be kept by the licensee
unt il a new license is issued .
6 . Sect io n 97.21 is revised to read as
foll ows:

§ 97.2 1 Examination ele ments.
Examination for amateu r rad io

ope rator p rivileges will comprise o ne
or more of the followi ng elements :

(a) Element HA) : Slow speed tele
graphy test in Inte rnational Morse
code a t 5 words pe r minute.

(b) Element H8): Intermediate
speed telegraphy test in Internatio nal
Morse code at 13 words per mi nu te.

(cl Element HC): High speed tele
graphy test in Internat ional Morse
code at 20 words per minu te.

(d) Element 2(A): Rules, basic p rtn
cipfes, and ama teu r p rac tices esse ntia l
to beginners' ama teu r radiotelegrap hy
o pe ra t io n us ing the privi leges
authorized to th e Novice Class.

(e) Element 2( B): Rules, basic p rin
cip les, and amateur practices essential
to begi nners' ama teur radiotelephony
ope ra tio n u sin g the privi leges
au thorized to the Commu nicator
Class.

(I) Ele ment 3 (A) : Rules, inter
med iate level princ iples, and ama te ur
prac t ices essential to amateur rad io
o pe ra tio n us in g t he privileges
autho rized to the General Class.

(g) Element 3( B): Rules, inter
mediate level p rinciples, and amate ur
pract ices essentia l to amateur radio
opera tion using the privileges
authorized to the Tec hnic ia n Classes.

(hi Element 4(AI: Advanced level
p rinciples and ama teu r practices esse n
t ial to amateu r rad io opera tion using
the privil eges au tho rized to the
Advanced Class.

(i) Element 4(B): Advanced level
princ iples and amateur pract ices esse n
tial to ama teu r rad io operation using
the privileges authorized to the Exper
imen ter Cl ass.

7. Sectio n 97.23 is revised to read as
fo llows:

97 .23 Ex amin ation requirements.
(a) The telegraphy test requ ire d of

an applicant for an amateur rad io
operator license shall determine the
applican t's abil ity to send co rrectly by
hand using a hand key (or. if supplied
by the app licant, a semi-au tomatic or
electronic, hand operated key. other
than keyboard type) and to receive
correc tly by ear, in plain language,
messages in the International Morse
code at not less than the prescribed

speed, counting 5 characters to the
word. each nume ral o r each pu octua
t ion mark counting as 2 characters.

lb) All written examinatio ns for an
amateur radio operator license shall be
completed by the applicant in legible
handwritin g or hand pr int ing by
means o f ink or penci l. Whenever the
app licant's signature is required , his
norma l signa ture sha ll be used. Appli
can ts unable to comply with t hese
requi rements, because of a physical
d isability . may d ictate t heir answers
to the examination qu estions and to
the receiving code test . If t he exarni n
at ion, o r any part th ereof, is dictated
by the appli cant, th e examiner shall
ce rti fy the nature o f the applicant's
d isab ilit y and the name and address of
the person(s) taki ng and transcribing
the d ictation.
8 . Section 97.25 is revised to read as
follo ws:

§ 97.25 Examinat ion credit .
(a) An appl icant for an amateur

radio o perator license will be given
credit fo r those examination elements
requ ired for any other class or oper
ato r license held when the applicatio n
is filed. However, c red it will not be
given fo r exami na tio n elements H B),
3(A), 3( 8), 4 (A), and 4(8 ) given
under the provisions o f § 97.30 for a
class o f operator license other than
that be ing applied fo r, except for
holders of Advanced (OJ Class, Exper
ime nter (0) Class, General (0) Class,
and Technician (0) Class when quat
ifying for a license under the pro
visi o ns o f § 97.2 7.
NOTE: Cred it for ex amination ete
ments will be given to applicants
hold ing a valid opera to r license at t he
time of the adoption of th is rule , in
accord with the following schedu le,
during a period not exceedi ng one
year fo llowing the expi ration date on
the c urrent license:

(1) Amateur Extra Class: All exam
ination eleme nts.

(2) Amateur Ex tra (CI Class: Ele
me nts HA), 2(A) and 2( B). Also all
other examination elements as if
passed o n t he basis o f § 97.27.

(3) Advanced Class: Elements 1(A),
usr, 2IA I. 21BI. 31AI. 31BI. 41AI.
and 4(8) .

(4) Advanced (C) Cl ass: El ements
l (A), 2( Al, and 2( 8 ). Also eleme nts
lIBI. 3IAI. 3IBI. 4IAI. and 41BI as ;1
passed on the basis o f § 97 .27.

(5) General Class: Eleme nt s HAl ,
lI BI . 21A1. 21 BI. 31A). and 31 BI.

(6) Conditional Class : Elements
H Al. 2(A), and 2(B). Also elements
1(8 ), 3 (A), and 3(8) if passed on the
basis of ~ 97.28.
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dar I t

Alan Christ ian WA6YOB

PROBLEM SOLVED

RF CLIPPER

That Clip per is bui lt arou nd
the l o w cost f ilte rs from
Amperex. I checked wit h t he
company. T hey are no lo nger in
Hauppauge and dropped t he filter
line . The Clipper is good but
other sources of filters have to be
fou nd .

Wanted : Serious, Qualified, In
telligent hams interested in v ital
fu ndament als o f life to read the
" Fields of Life" by Dr. Harol d S.
Burr, Balla nt ine paperback 23559
$ 1 .50 a n d /o r " Design for
Destiny" by Ed. W. Russe ll ,
Ballantine 234 05 $1 .25 and th en
devel op su itable d irec t cu rrent
amp lifiers t hat are stable and can
be d up lica ted w it h re lia bili ty and
economy so t hat these Fie ld s o f
Life can be m easu red in millivolts
wit h extreme ly high inpu t resi s
tance. To be used wit h o rdinary
test meters such as 20k o hms per
volt VOM. Special e lec t rodes
needed to o.

Use in fam il y pl anning and as
an indicator o f di sease. It ge ts
do wn t o what really makes us t ick
and where we go from h ere . From
Ballant ine Bo o ks Inc., 20 1 E.
50th St., NYC 10022 plu s t wo
bits po sta ge per order . Doct o rs
and others here interested. All
correspondence a nswered.

Charles A. Moore XE1CMB
Av. 27 Poniente 2520

Puebla, Puebla, Mexico

• •• WA3RSP
While the typist M A Y have

been th inking abou t transistors at
the time, she also had her mind

•on her work. Yes, the address is
correct.

.. . Wayne
Con ti nued on p oge 1 3 1

EXPERIMENTERS NEEDEO

In reference to 73 Magaz ine.
Sept. '74 p age 27. I was reading
the address of t he au thor of " A
Ham Radio Severe Wea t her Warn·
ing Ne t". Is the street n umber
p rinted correct, o r was the typist
t hi nk ing about transistors while
writi ng t he draft .

Kurt Bittmann WB2V VV

Can' t win 'em all. . . Wayne

7

n• •

evyou pri nt

The Baltimore Amateur Radio
Club maintains a machine on
0 7/67. Sometime t his month the
present 0 7/67 will switch to
34/94. This will be a calling
repea ter o nly, w ith 30 seconds
time out. Once it ti mes o ut it w ill
take 3 0 seco nds t o rese t, so it
won't be much good for a nyth ing
except a Qu ick ca ll. BARC is
putt ing up a whole new repea ter
o n 0 7/67 whic h will have a lo t
better c overage.

What they eventually want
with the calling repeater is for
everyone to monitor 94. Then
you can make a ca ll a nd switch to
a rag c h ewing repeate r. T he way it
is no w is I have to cal l peop le o n
as many as 4 repea ter s before I
find the o ne t hey are m onit oring.
A ca lling repeater w il l so lve this
pro blem.

Steve Uhrig WA3SWS

Under t he " Fa n Mai l" section,
t he letter from K6B R shou ld be
disregarded. Hillsborough, Cali
fornia is a town reserved for the
VERY R ICH. Obviously Mr.
Nay lor can be critical of you and
your tax p roblems. He probably
has never had t o pay any . And he
pro bably owns several sha res of
stock in the IR S.

RESPONSE TO

"FAN MAIL"

whic h colu m nist fro m the sa mp les
p u blished would be t he best, t hey
are a ll good! As f or you r publish
ing your problems w ith t he IR S,
KE EP DOING IT!! ! Maybe if
more people spoke up the US
Internal Po lice Serv ice would be
put back in t he normal judicial
syste m where it belo ngs .

Ralph A. Linder Jr.

th8 t

ou

Plea se take your magazine a nd
shove it - into my new mailbox.

Sundry folk say you're biased,
muck-raking, and print too much
on subjects other than ham radio .
So what? I get two ham mags, and
yours is t he o ne which gets read
first and more t horoughly (even
wit h the small type).

May be it's because I'm a
gadfly my self in o t he r areas, tha t
keep s m e behi nd you - just don't
let me forge t to re new, or you ' ll
really get a nasty letter.

J im Tolson WA9JTW

MORE FAN MAIL

Wou ld you like some fan ma il?
Here it is!! First I am no t a Ham
or Rad io Amateur. I am just
interested in general electronics
and its many applications . Also
since I work with Lo w Light
Leve l T V on AC·130 gunships in

T haila nd, I am also inte rested in
elec t ro nics as it ap p lies to T V
b oth transmitted and closed cir
cu it. I like the idea of y our
p ro posed SJ lid State co lu m n . The
o nly problem is I can't dec ide

HE KEEPS UP

ANOTHER TROUBLEMAK ER

Personally. I find the satellite
interesting - even after 42 years
as a ham ! For example, 1 have
four upl ink antennas and three
downlin k antennas, al lan coax
switc hes. Cha nging fro m o ne to
t he o t her is mo st educat io nal, as
you can imagine. Listen ing, wit h
your own ears, to t he resu lt s of
your test s by monitori ng your
own down link signa l o n 29 MHz,
leaves no room for inflated re
ports, baloney reports, etc ., etc .
Very illuminating. I also, with a
Variac, have changed tra nsmitter
output from 35 Watts to 1 Watt
a nd observed what happened .

Stuart D. Cowan W2LX
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(7) Condit ional Class (P) Class:
Elements HA ), 21 A). and 21B ). Also
ele me nts HB) . 31 Al. and 3 (8 ) as if
passed on the basis of ~ 97.27.

(a) Technic ian Class: Elemen ts
1IAI. 2181. 31AI and 3181.

(9) Technicia n (C ) Class: Elemen ts
HA L 2 (Al. and 2(B). Also elements
3 (A) and 3 (B) as if passed on the basis
of ~ 97.28.

(10) Nov ice Class: Elements 1(A)
and 21A).

(b) Upon request, an applicant for
an amateur radio license wil l be given
credit for element HA l and HB) if
wi thin 5 years prior to the recei pt of
his applica tio n by the Commissio n, he
held a commercia l rad io telegraph
operator license or pe rm it issued by
the Federal Commu nications Com
miss ion.

fc) Upon request, an applicant for
an amateur rad io operator license will
be given cred it for e lements 1fA),
H Bl. an d HC) , if he holds a valid
First Class co mmercial rad io telegraph
operato r lice nse o r ho lds any com
me rcia l r a d io t e legraph ope rato r
license or permit issued by the Com
mission containing aircra ft radiotele
graph endorsement.

Id ) Applicant submitting evidence
of having held the Amateu r Extra
First Class operator license and havi ng
held its successor license will be given
cred it for exami nation eleme nt l (C) if
he so req uests. An app licant mu st
prese nt his proof in advance o f the
desired examination t ime to the Ama
teu r and Citizens Division, Washing
ton, D.C., 20554 and receive a letter
of certification for presentat ion to the
Commission F ie ld Office where the
examination will be ta ken. No credi t
for the telegraphy req uirement will be
given wi thou t the lette r of ce rtif ica
t ion .

9 . Section 9 7.2 7 and headnote are
revised t o read as follows :

* 9 7.2 7 Availability of operator
lice nse to physically d isabled persons.

If it is shown by physician's certifi
cate an ap plicant is unab le to t ravel to
any regula r Commission exami natio n
poin t because o f a prot racted physical
d isabili ty, a new o r renewed Extra [ D]
Class, Advanced (0) Class, Experi·
rnenter (0) Class, Genera l (0) Class,
or Techn ician (0) Class operator
license may be issued o n the basis of
e xami na ti o ns successfully passed
under the provis ions o f ;:: 97.30. These
licenses may not be renewed without
a current physic ian 's aff idavit .
10 . Sect ion 97.28 and headnote are
revised to read as follo ws:

FEBRUARY 19 75

~ 9 7.28 Ava il ability of o pe rato r
license to persons res iding at great
distances from Commissi on examina
tio n poi nts .

(a) A new Advan ced (C) Class,
Experi men ter (C) Class, General (C)
Class, o r Techn ician (C) Class license
may be issued on the basis of exarrun
attons successfully passed under the
provisions of *97.30 under one of the
fo llowing c ondit ions:

(1 ) If the applicant' s legal resi
d ence, ma iling add ress, andlor any
station location or proposed station
locat ion are more than 175 miles
ac tual distance fro m the nea rest Com
missio n e xaminin g poi nt .

(2) If the app licant is shown by
cert ificate of the commanding officer
to be in the armed fo rces o f the
Un ited Sta tes at an Army , Navy, Air
Fo rce, o r Coast Guard station and , fo r
that reason, to be unable to appea r for
exami na tio n at a Commission exa min
ation poi nt.

(3) If the app licant demo nstrates
by su ff icient evidence th at he is
unab le to appear at a Commissio n
exami na tio n poin t because his current
temporary residence, for the 12
coming months is ou tside the cont in
ental limi ts of the Uni ted States. its
terr ito ries o r possessions.

(b) Operator licenses obta ined
under th e provisions of these ru les are
not renewa ble.
11 , Sect io n 97.29 and headnote are
revised t o read as follows:

§ 9 7.29 Manner o f co nd uct ing
Commission supervised examinations.

(a) Except as provided by *97.27
and § 9 7. 28, examination elements
1181. 1ICI. 31A). 3181. 41A) and 4181
may only be ad ministe red by an
au thorized Commiss io n e mployee or
representa t ive at locatio ns and at
times specif ied by th e Commission ,

(b) Examinat ion e lement 4(A ) may
o nly be admin is tered to a person
havi ng successfully passed element
3IC) .

IC) Exami nation element 4 (B) may
o nly be admin iste red to a perso n
hav ing successfully passed element
318 1.

(d) Examination e le ment 3 (A) may
only be admin istered to a pe rson
having successfu lly passed e lement
21AI.

(e) Examinat io n element 3(B) may
only be administered to a person
having successfully passed examina
tion ele me nts 2(B) .
12, Sect io n 9 7.30 is ad ded new to
read as follows:

~ 9 7 .30 Manner of cond uc t ing mail
exa minat io ns.

(a) Unless otherwise prescribed by
the Commission, exami nation ere
ments H AL 2(A), 2 (B ), and any
ele me nts admin istered under the p ro
visions o f ~ 9 7.27 an d ~ 9 7.28 will be
conducted and supervised by two
proxy volu ntee r exam iners proposed
by the applicant and approved by t he
Commission. The vol unteer examiners
sha ll be at least 21 years of age , shall
be unrelated to the appli cant, and at
least one shall hold the p roper class of
license to administer examinat io ns in
accordance w i th the fol lowing
schedule:

( 1) Ext ra Class: All examina tio n
eleme nts.

(2 ) Advanced Class: Examinat ion
eleme nts H AL 1/B), 2{A ), and 3 (A).

(3) Experimen ter Class: Examina
tion e leme nts 1(A), 2(8 1, and 3 (B).

(b ) Written examinat io ns shall be
obtained, admin istered, and su bmitted
in accordance wi th the following pro
cedure:

(1) Wit hin 10 days after success
fully passing any requ ired telegraphy
examina tio n element, an ap plicant
shall submit an application (FCC
Fo rm 6 10), together with any fil ing
fee prescribed, to the Comm iss ion's
office in GettYSburg, Pennsy lvania
1732 5. The application shall include a
written request from the vo lu nteer
examiners fo r the app ro priate exa min
atio n papers. The exa miners' writte n
req uest sha ll include (1) the name and
ma ilin g address o f th e vo lu nteer exam
iners, (2) the name of the ap p lic an t ,
(3) a statement by the vo lu nteer
examiners that the applicant has
passed the telegraphy examination ele
ment for the c lass of ope rator license ,
if requi red , under the ir su perv ision
within the 10 days prior to the sub
missio n o f the request , and (4 ) the
vo lun t ee r exa miners' sign atures.
Exami nati o n pa pers will be forward ed
to one o f the vo lu nteer examiners.
NOT E: When the applicant is entitled
to c red it for any te legraphy examine
t io n element under the provisions of
§ 9 7.2 5, an appl ication may be su b
mitted withou t rega rd to the 10 day
li mi ta t io n. The examiners' request
shou ld then state that a telegraphy
e xaminat io n was not ad min iste red for
that reason. The appl icant sh ou ld
furn ish d eta il s as to t he class, nu mber,
and exp irat io n date of any license
invo lved.

(2) The prox y volun teer examiners
sha ll be respo nsible for the p roper
conduct and necessary supervisions o f
the ex aminatio n. Ad ministrat io n of
the exa minati on shall be in accor
dance with th e instructions incl ude d
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Ind ividual, whet he r o r not
a licensed amate ur rad io
operator, who is in charge
of a proposed Mili tary
Recreation station .

Eligib le licensees

Ext ra Cl ass, any Series A
Class operato r.

- oo-
Ext ra Class, any Series B
Class operato r.

- do-
Extra Class, Advanced Class
ope rato r.

Extra Class, Experimen ter
Cl ass operator.

Extra Class, Experimenter
Class operato r.
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exceed ing the power limitations speci
fied herein shall not be operated in
the Amateur Radio Service unless
there is in corporated adequate
measures to insure the limitations wi ll
not be exceeded .

.on Identifier
$75

The CWD-50 provides
automatic 10 for repeater

stations in perfect Morse code. Has
factory-programmed IC memory. Brochure

describes CW[)-50 and CWD rack models.

Series B Club station.

16. Section 97.67(a) & (h) are
amended a nd part [d] added to read as
follows:

§ 97.67. Maxi mum authorized
power.

(a) Within all o ther limitat ions
specified herein , amateur rad io sta
tions shall use the min imum am oun t
of transmitter power necessary to
carry out the desired communications.

(b) Except for power limitations set
fo rth in § 9 7.7 and § 9 7.6 1, the ma x i
mum transmitter output power sha ll
not exceed 2000 watts peak enve lope
power. 1/

(d) Any transmitter capable of

Repeater stat ion, Control
station, Auxiliary Link
stati on, Space sta t io n.

Mili tary Recreation stati on.

Series A Secondary stat io n.

Series B Primary stat ion.

Series B Secondary station.

Series A Club station.

read as follows:
§ 9 7 .38 Types of station licenses

and e ligibility.
(a) The following types of station

licenses are available to p roper ly
licensed amateur radi o operators.

Type of statio n

. Series A Primary station .

with the examination papers.
(3 ) The examination papers, either

completed, or unopened in the event
the examinat io n if not administered
for whatever reason, shall be returned
by the volunteer examiner to the
Commission's office at Gettysburg,
Pennsylvania, no later than 30 days
after the date the papers are mailed by
the Commission (the date of mailing is
normally stamped by the Commission
on the outside of the examina t io n
envelope).
13. Section 97.33 is ame nded to read
as follows:

§ 97.33 Eligibility for re-examine
t ion.

An applicant who fai ls an exami na
tion for an amateu r radio operator
license may not take another examina
tion for the same or higher cl ass
license in the same series within 30
days.
14 . Section 97.35 and head note are
revised to read as follows:

§ 97.35 Additional requ iremen ts
for licensees hold ing licenses on t he
bas is of ma il examinations.

(a) A lice nsee holding an amateur
radio operator license obtained by a
mail examination administered by
proxy volunteer examiners may be
required to appear for a Commission
supervised exami nation at a location
designated by the Commission . If the
licensee fai ls to appear for this exam
ination when directed to do so, or
fails to pass such examination, the
amateur radio ticensetsl involved shall
be subject to cancellation . When a
license is cance ll ed under this pro
vision , a new license will not be issued
for the same class of operator license
as that cancelled.

(b) A holder of an amateur radio
operator license obtained on the basis
of a mail examination under the pro
visions of ~ 9 7 .2 7 shall make applfca
tion for re-examination with in one
year upon becoming able to travel to
any Commissio n examination point.

(c) A holder o f an amateur rad io
operator license obtained on the basis
of mail examinatio n under the pro
visions of § 97 .28 shall apply for
re-examination with in one-year of
when the licensee changes his legal
residence, or mai li ng address, and/or
any statio n or proposed station loca
t io n within 175 miles actua l distance
to the nearest Commission examina
tio n point, or when a new examina
tion point is established within 175
actual miles distance to the licensee's
legal residence, mailing address , or
sta tion location.
15. Section 9 7.38 is added new to
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SYNTHESIZED
"

FM TRANSCEIVERS

ESC 144 JR

$599.00

HE Y! This is like two transceivers in o ne!
Fully sy nthesized coveri ng 143 .5 to 148.5 MHz in
5 k Hz i ncrem ents. Standard 600 kHz offsets up or
d own a u to ma tica lly , Reverse simplex and
frequency split allow t otally independent receive
a nd xmit frequencies , and a priority channel guard
that switc hes you back to it a s soon as a signal is
detected.

• Se nsitiv ity - .35pV fo r 12 dB sinad • .3 0J.tV fo r
20 dB qu ieti n9
. 20 watts o u tp ut
• I ntermo du tation, sp urious and Image 60 dB
minimum
• 10 p ole x tal filter
• Frequency stabil ity .00 1%
• S-me ter spea ker built in
etndecenoent selectable priority channel

$1495.00

the FMer's
transceiver

dream, a fully
that'll cover the

entire two meter band, PLUS a built-in
scanning receiver that'll/ocate any repeater
frequency in your area that's in use. . .

Here it is,
synthesized

ESC 144

• Frequency stab ility of 0.0005%
• Buil t -i n l one burst and PL encoders an d
decoders
• Built-in touch tone pad
• Full LED DI gIt al readout
• Bui lt-in S Mete r also serves as VSWR br idge,
p ower output meter, battery i nd icator , dev ia t ion
rncncetor and c tscnmmator me te r
• Audio ou tpu t 4 wa tts @ 10% TH O
• Speaker bu ilt -in 10 left SIde of cab inet f o r
max imum mobile receottcn
• Headphone jack fo r noise-free m obile op era tio n
• Independent selec table p riority channel
• Built -in A uto CO 0

• Temperature ra nge f rom - 20 to 170
0

Fahrenheit
• Size : 4 " H x 8 " Wx 10" o WeIght : 10pounds
• One mi llion channels (1000 Rec. x 1000
Trans.l

• Operates on FM, A M or M odulated CW

• Bu ill -I n DC and A C power supplies
• Freq uency r anqe of 143 .5 to 148 .5 MHz in 5
k Hz Inc remen ts
• Aotosca n In 5 k Hz steps across ent ire band,
WIth ad ju stab le sp eed and f reQu ency l imits

• Sv nt hesrzer flexibil ity that o ff ers ch o ice o f 600
k Hz up or down. 1 M H z up Of down, Sim plex,
t.eoceocv spli t , o r any non standard Spi ll
(progr ammable ) all from a single tunc non switc h
• Rece ive. se nstt tvuv of 0 .3 5 m V for 12 dB
SINAO on FM
• Dual p o wer output of 20 wa tts o r 5 watts
acro ss en ti re band
• Adrecen r channel reject ion (30 k Hz } 100 dB
rrummum
• Image spu ri ou s and in te rmodul ation (E IA) 80
dB min imum
• 10 pole, 13 k Hz cr ystal f iller

15A River Street
New Rochelle NY 10801

•



E.H. Sommerfield W2FJT
4 9 Sprin g Road
Poughkeepsie NY 126 01

cannea y fast
•

on.tor

W hen opera ting SSTV the use of a
fast sca n monitor provid es th e

mean s to ad just the scene at a 15 fr ames/ .
second rate rath er than the sta ndard 8
seconds/ frame rate - a ratio in round
numbers of 120:1. Comme rcial fast scan
display uni ts sell for about $25 0. Oscillo
scopes now se ll in the $120 range and are
usuall y large and bulky. Who wants to tie up
a scope for display only? This art icle des
cr ibes modificati ons that can be made to a
sta ndard Heath kit monitor scope, found in
many sta tio ns, to provide the fa st scan
display feature for the popular Robot 80A
Camera.

The modification is based upon the
assump tion that the trapezoidal display
found in the HO-1 0 is se ldom used. I have

used it only o nce in 5 years.

Circuit Descriptions

Vertical Amplifier

The vertical amplifier, Fig. 1, was modi
fied to sa t isfy two criteria:

1. Maximum se nsit iv ity to a positive
sawtooth at VIA.

2. No vo ltage transients on external verti
cal input line when mod e switch is operated
from display to EXT.

The vertical fast sca n signal, from the 80A
ca mera, is taken dire ctly fro m the vertical
yoke. This is a positive going sawtooth with
a negative magnetic overshoot. C7 is used to
minimize th at overshoot. Notice th at the
coupling capacito r C3 is located on the input

BOTTOM OF SCREEN "'?1.71.7r

I ' 0'
L rlWH 1TE

J LSLAC K

e

'"a'Hi-seo
,.
330K
1/2 W
10".

,
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* PART REMQVEC FROM ORIGINAL CIRCUI T
ADD ITIONAL PARTS ARE Gil, . CF , RA, RB. RH

~ 2 A X 7

a

,,.
B+LO+230

~---< "
'"'w

FA ST SC A N ,
VE RT IN

EXT VERT IN

BOT TOM
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Fig. 1.
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TO "CF"

. VE RT IN PUT
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FIG I
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"18 VIDEO
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.. PARTS REMOVE D FROM ORIGI NAL CIRCUIT
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side o f mode switch-A to prevent voltage th e input side of mode switch-B. This was
transients from being applied to th e ex ternal done, as in the case of the vertical amplifier,
vert ica l input line when the mode switch is to prevent voltage transients from being
operated. Such voltage transients cou ld applied to the external horizontal input line
damage ex ternal semi co nductor c ircu its. when th e mode switch is operated .

Horizontal Amplifier

The horizon tal fast scan signal from the
BOA camera is a positive going sawtooth.
The amplitude of this signal is about the
same as th e fast scan ve rtical signa l and
requires two stages of amplifica tion, Fig. 2.
V1 A the horizontal preamplifier must pass a
15Hz signal which accounts for the large
capacitances (CB,CC). Notice also that both
coupling capacitances have been moved to

Video Amplifier

The HO-1 2 has no prov ision for video, or
Z input. A video amp lifier, Fi g. 2, described
by ROBOT in their Field Service note #4
was installed in V2B. This circuit is sen sitive
to negative pulsing signa ls. The video grid
re sistor, RF, or the bias re sistor , RG, can be
made variable for ga in control. I found
150n for RG sat isfac to ry using the intensity
co ntrol to vary th e display . If the display is
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BOTTOM,.,
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22 75
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A

D
SED

TOP VIE W

Fig. 4.

locatio n, Fig. 4. The strip currently mounted
must be posit ioned such that its body is
towards t he CRT neck .

Coupl ing capacitors 2/l F 600V CD, and
.02Jl F C3 are mounted in the area of the
mode switch .

The .22Jl F C6 is relocated from pin 8 to
pin 3 of Vl . Do not remove the ground end.

Don 't physically remove the wire con
necting pin 7 of V1 to pin 7 of the CRT.
This wire is later used from pin 6 o f Vl B to
the .033/1600 CE located on the C RT neck.

The shie lded lead from Vl pin 2 is
relocated to V1 pin 1.

FR OM VIS PINe
VI DEO AM PL IF IER

External Inputs

Two external inputs, vert ical and hori
zo ntal, were wired to the mod e switc h to

plast ic tape was placed on the pot. The
antenna is co nnected to the single connector
via a coax <IT" fitting.

The two exciter connectors, now no
longer needed, were used for the ex te rnal
inpu ts ; the top for vert ical and the bottom
for horizontal. The location of these connec
tors is conven ient for connecting sh ielded
wires to the mode switch.

The .003/lF. 1600V video coupling
capacitor CE and the 24 K 2W RD are
con nected via a 3 lug terminal st rip . This
strip is mounted on the side of C RT neck
that is closest to the bottom side of the
chassis. It is mounted using the same screw
that mounts a terminal st rip already in this

TO +2 80 CO
->PIN60FCRT CRT

NECK CLAMP

-
2 4 K FRONT
2W

@
_ TE R MIN AL s~

I I CUR RENTL'I MOUNTE
01/400 CF RH AF TER BEING REVER•DIS K ..-

::J_ 1M E G 1I2 W

I @ .033 \ )

V,- VIDEO TO MODE sw-

CE 16 0 0V \,
\

The mode switch was changed from a
2-pole 3-posit ion to a 2-pole 4-posit ion
switch, see Figs. 1 and 2. The currently
install ed mode switch has 2-poles 5-positions
with o nly 3 being used, and can be modif ied
with some difficulty . I recomm end a new
2-pole 4-position switch .

The extra positio n allows am plified fas t
sca n video to be applied to th e vert ical inp ut
and fast sca n deflection to the horizon tal
input. These two signa ls resul t in an "A"
scan, allowing sy nchro nized video to be
disp layed. An "A" scan disp lay is used for
precise ad justme nt of the camera brightness
contro l (see operat ion).

Physical Modif ication

In order to keep t he fast scan signals
together, the video input was entered via the
two tone jack. The two tone signal was
relocated to the lower ante nna con nector.
Since t here was no room to mount a
termi nal str ip near t he two tone tube, V4,
the ju nction of R30, R38 and R52 was
soldered to a short length of st iff wire t he
other end of whic h connects to the lower
anten na connector. The ju nction is, there
fore, self-supporti ng. In order to preve nt the
junc tio n fr o m short ing to pot R29 a strip of

too contrasty RG ca n be increased to
24D-300n as requ ired.

CRT

Three basic mo dificatio ns were made to
the CRT, Fig. 3, c ircuitry to:

1. Increase the vert ical defl ection.
2. Provide Z or video inpu t .
3. Provide means to shu t off the rf signal

vertical inpu t.
The 1Mn resistor connec te d to the ver ti

cal deflec tion pla te pin 9 was increased to
3.3/lM. C8, t hrough whic h the lo west level rf
signal is applied to the vert ical deflecti on
plate, was removed and the switc h point
gro unded to provide a means to shut off the
rf in put. This allows t he display to be viewed
while the p icture is being transmitted 
good if you're prone to move. In most cases
it is no t necessary to view the rf un less
se tt ing up o r in case of troubles.

Mode Switch/" A" Scan Feature
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Operation

Mode Switch

HO·l0

Inte nsity

Sine

Adjust to level to
elim inate "Z"
modulation

A·Scan

Norma l

Display

Black looks
black

Ext .

As desired

As required for intensity.

As required but below ov erload level.

Focus

Vertical ga in and
Posit ion

Horizontal and
Position

Sweep Frequency As required

Af Attenuator
(in rear) As required

As required .

N/A

Off

N/A N/A

Off IOn Off
When on, sse
rf overlays
disp lay during
tra nsmission, bu t
can still be seen.

permit a ttachment of an audio freque ncy
spec trum analyzer or o ther device. The
sensitivity of the vertical input is too nega
tive pu lsi ng. The sensitivity of the horizon tal
input- is either polarity . Note that bo th
external inpu ts are direct, no t ac coupled.
This was done in o rde r to keep these inpu ts
fl exibl e. This allows the coupl ing capac ito rs
to be matched to th e extern al signa l source
frequencies and voltage polarit ies.

Power Supply Considerations Under No
Signal Input Co ndit io ns

The 6 BN8 required 600mA of filame nt
curren t. The 12AT7!12AX7 requires o nly
300mA, a net reduct ion of 1.9W.

The o riginal V2B req uired 7.2mA at
580V, the revised V2B requ ires about
l .5mA at 580V - a net savings of 3.3W.

The new horizontal preamp requires
3.3mA at 230V or an ad dit iona l .76W.

The new video amplifie r requires 4.9mA
at 230V or an add itional 1.2W.

The net high voltage current drain is plus
l.5mA.

These values wi ll vary of cou rse, under
signal co nditions. But the net change is
towards less power cansumption.

Cha rt
In orde r to ad jus t camera brightness, set

mode switc h to "A" scan. Black will be
towards the top of the screen and wh ite will

FEBRUARY 1975

be towards the botto m of the scree n. Adjust
camera brightness fo r max imum d ifference
between black and white signals levels.
Notice that any further increase in bright
ness causes an increase in the overa ll down
posit ion of the vert ical spikes (background
sha ding), but does not increase the white to
black ra t io of the pictu re e lements. This can
be checked by switch ing to the displ ay mode
and "rocking" the brightness control either
si de of the optimu m setti ng. The contrast
can no w be adjuste d by lo oking at both
disp lay and "A" scan posi tions of the mode
switc h and touching up the brigh tness as
required.

Conclusio n

The display obtained with these modifica
tions completely fill s the scree n and then
so me. The linearity of th e display is not of
TV qu ality bu t is more than su fficien t fo r
th is applica t ion.

The camera was operational for one week
before the modifications to the HO· ]0 were
completed. The d ifference in performance
and picture quality and the ease wh ich they
are obta ined, has defin itely established the
need for Fast Scan Display . The esti mated
cost o f $11 fo r new parts is, with out a
doubt, a good investment to increase the
versatili ty of an already val uab le piece of
monitoring eq uip men t. . . .W2F JT
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Suggested
retail: $298

SR-C146A with
5 channel
capability.

Suggested retail :
$698 RPT- l complete

• Note: All Standard Astropoint
crystals are lifetime
guaranteed FREE.

Suggested retail: $398
SR-C826 MA wi th
al l c hannels included !

Flat rate includes:

Repair of all faults in radio
Complete TX and RX alignment & tuneout
Mod ification updates made
Channels frequency aliqned"
FM Certificate issued
Sealed in plastic & returned to you

See your Standard dealer for more in /ormation on
Standard 's Radio tite Insurance Policy.

Only Standard offers you an Amateur Radio with a " no-fault"
Life Insurance Policy that can save your radio and your
pocketbook, should your Standard ever need service

after its regular 180 day Warranty expires.

213/835·3134 .639 North Marine Avenue, Wilmington, Califo rnia 90744

OUf exc lusive Astropoint Radio
Life Insurance Policy costs notn 
iog at time of purchase, and will
guaranty you a flat rate for repair
afte r the regular 180 day free
warranty expires. After an "out
of-warranty" repair, it will be re
warranted for an additional 30
days. No hidden costs beyond
the flat rate repair charge listed
above fr om O Uf facto ry in Wil
mington, Cali forn ia.

Your "cut-ct-werranty" cost
Model SR-146 }
Model SR-146A $32.00 tota l

Model SR-C806 }
Model SR-C826 M $38.00 tota l
Model SR-C826 MA

Repeater RPT-l $59 .00 total



Richard Winkelman K6ZN
Henry Olson W6GXN
P.O. Box 995
Menlo Park CA 94025
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Beho/dl Super-key

M
ost electronic keyers either do not
offer a variable dot-to-dash ratio, or

if they do, than the dot-to -dash ratio usually
changes with speed or weight. Timing is
normally ' done by a multivibrator, which
inherently causes the dot-to-dash ratio to
vary with speed o r weight. To so lve this
problem, a keyer was constructed which uses
an integrator as the timing element. This
circuit o ffe rs the fo ll o wing features:
1. A single potentiometer adjusts th e
speed cont inuously over a 3 to 1 range, and
a switch changes ranges. Changing the speed
has no effect on the ratio of dots to dashes
or the weight (on-to -off time) of a character.
2. A single potentiometer adjusts the ratio
of dots to dashes by changing the speed o f
the dots but not the dashes. Th is ad justment
does not affec t th e weight.
3. The weight is co ntro ll ed by two separ
a te potentiometers, o ne fo r dots and one for
dashes. These adjustments are not interact
ing and do not affect the speed o r rat io.

4 . Characters are self-co mplet ing. When a
dot or dash is started , it is automatically
comple ted and a space inserted between it
and the nex t characte r.
5. Dot insertion is used. Th is permits dots
to be inserted between a train o f dashes,
without releasing th e dash key .

Fig. 1, shows the circu it which forms a
do t o r dash. An operatio nal amplifi er is used
as an integrator. An operat ional amplifier is
simply a very high gain amplifi er. As far as
the external circu it is concerned , the o pera
tional amplifie r can be considered to have
infinite gain, infinite input impedance, and a
lo w output impedance. In Fig. 1, the two
inputs to th e opera tio nal amplifie r are la
beled (-) and (+). When a capacitor is
co nnected between th e outpu t and the
inverting input (-l , it becomes an in tegrator.
It is called an integrator, because all of the
current, ij , must flow into the capacitor, C,
and the output voltage Vo adjusts itself so
that t he capacitor voltage is equal to the
integral of the curre nt, i1, divided by C. In
other words, the capacitor voltage, Vo,
equals:

Ji~ dt _ ~ ~t

where i1 is the average current ove r a time
interval , ~t. If S1 A is closed and Sl B is
open, th en i1 = +V1/ RA fl ows into C, and
the output voltage, Vo, falls linearly from
V2 to V3 , as shown in the graph, Fig. 2 . If at
time t1' Sl A is o pened and Sl B is closed,
then i1 = -V1 /RB fl ows into C. Vo then
starts rising fro m V3 toward V2. When Vo

'''"................~.:.~ ~, ~ ..
••• •• •• •••••.. .... ............~.•~.
~ ..... ..........
' " .....

• ••••'..... ;::r
' ..... .....
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reaches V2, if Sl A and Sl B are reversed
again, the cycle repeats . Va is fed to a flip
fl op which changes state eac h time Va
reaches V2 or V3, as shown in the graph in
Fig. 2 . The fli p flop powers the switch Sl.
The fli p flop also forms the dash es and dots.
When the flip flo p is in the ON state a dash
(or do t) is bei ng made, and when in the OFF
state the spaci ng betwee n dashes (or dots) is
for med. In t he pract ical circuit two R1s are
used and are switc hed in and out electron ic
ally. The smalle r R1 is used for dots and the
larger R1 for dashes. As the sett ing of the
potentiometer arm changes, RA and RB
change in such a mann er that their sum is
always equal to Rl. It can be demonst ra ted
that even though t 1 cha nges as the potent io
me ter is varied, t2 does no t change. In other
words, the ON time plus the OFF time of a
character is constant. Thus, variation in the
we ight has no effect upon the speed . Be
cause there are two R1s, o ne for dashes and
o ne for dots, the weight of dashes and dots
are indepe ndently var iable, and neither has
any effec t upon the speed. The ratio of dots
to dashes is contro ll ed by changi ng the val ue
of V1 as the dot and dash potent io me ters
are switc hed in and o ut. That is, a differen t
value of V1 is applied to th e dash potentio
meter than is applied to the dot potentio
meter. The ratio of dots to d ashes cha nges,
because the speed o f a character is d irectly
proportional to V1.

Fig. 4, shows the logic block diagram,
Fig. 5, t he c ircuit diagram of the keyer, and
Fig. 6, the circuit diagram of the power
supply and side tone oscilla tor.

In the ensuing d iscussion, the logic gates
shown in Fig. 4, are called NOR gates and
work in the following manner. A schematic

diagram of the Mo to rola MC724 P qu ad
2-input gates is shown in Fig. 3. Each
package contai ns fo ur se parate two input
gates. Let us illustrate with gate U3 (pins 12,
13, and 14), in the lower left han d corner of
Fig. 4. Zero or low voltage is called logic "0"
level. Positive or high voltage is called logic
"1" level. If inpu ts 12 and 13 are both at
zero vol tage or "0" level, th en the output on
pin 14 is at " I" level. At a " 1" level ou tput,
both of the gate transistors are open cir
cu ited , and the output terminal is d riven by
a 640n resistor to +3.6V. If either inpu t 12
or 13, or both, are at logic "J ," then one or
the other ga te transistor, or both, are sa tu r
ated, and the outp ut termin al is at logic " 0,"
because the transis tors effectively act as a
short circ uit to ground.

In the logic block d iagram Fig 4, when
the dash key is closed, the ou tput at gate U3
at pin 14 rises to the "1" logic level. This
assumes that pin 12, U3, is at the "0" level,
which it will be if the dot control fl ip flo p is
in the qu iescent state. When pin 14 (U3),
rises, pin 14 (U1), drops to the "O"level. In
the quiescent state, the " recharge" fli p f lop
places a " 1" level at pin 3 (U 7), and pin 9
(U7) , and a "0" level at pin 8 (U7), and p in
7 (U4). Therefore, pin s 6 and 7 (U4), are
bo th at "0," which causes a "1" at pin 5
(U4), which tr iggers the dash formation flip
flop to the ON state. Pin 5 (U1), is cha nged
fro m "0" to " 1," which does severa l things.
This causes pin 8 (U4), to move to th e zero
state, wh ich means that the dash key can be
released, and the dash control flip flo p will
still remain in the ON state. All of the
foregoing happens in abou t a microsecond,
whic h mean s that a slight touch of the dash
key is all that is necessary to start a dash .

.... ---- SIll.

•v,

I

oo

,,,,,
"-. / '_____1 ---,,,,,,

FLI P·
FLOP
STATE

' 0
OUTPUT
VOLTAGE

v,
OUTPUT

OPERATIO NAL
A MPLIFIER

c

"-t.,
_ I

-,
••
I.,

o II 12

T1 ME _

Fig. 1. Simple character formation circuit.
Fig. 2. Timing diagram of operational smpiltier
circuit of Fig. 1.
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Fig. 3. Mo toro la Me 724P quad 2-inp ut gate .

When pin 5 (U 1), goes to " 1," this turns o ff
the recharge current so urce by causing pin
14 (U4), to drop to "0." The dash charge
curre nt source is turned o n, which causes a
co nsta nt charging current to be fed to the
ope rat ional ampl ifier, U8. When pin 5 (Ul),
goes to " 1," the base of 05 goes to +1.3V,
and about 1/3 milliampere of current flows
through 05 to 04, which turns on and
saturates 04.

When 04 is saturated, the voltage from
emitter to collec tor is nearl y OV, which
means that the voltage at the em itter of 0 3
is app lied directly to th e top of R17. The
voltage at the center arm of R33 is con
nected to the (-) input of th e operatio nal
amp lifier, U8. The tri mpo t, R50, is adjusted
so that th e (-) input remain s wi t hin a

mill ivolt of ground potential. A curre nt
fl ows from the emitter of 03, th rough 04,
R17, and R33, into C4, C5, o r C6 (which-

• •

eve r is connected) . The magnitude of th is
current is equal to Va/(R17+ Ra), where Va
is the voltage at t he base of 03, and Ra is
the resistance from the top of R33 to the
center arm. As discussed earl ier, the o pera
tional amplifie r integrator causes the inte
grating capacitor to charge at a linear ra te.
The q uiescent value of the voltage on the
integra ti ng capacitor is +9V. It is cl amped at
this level by the voltage divider ac tion of
R20, R36, and 0 11. When th e charging
current flows into the integrat ing capacitor,
the voltage starts fa ll ing linearly from +9
toward -9V. When it reaches -9V, the vo ltage
divider ac tion of R29 and R30 "turns "off
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Fig. 4. Logic block diagram.
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An FM Model For Every Purpose . . .
Every Purse

0 12, which applies a posit ive voltage to pin
2 (U7), which sets the "recharge" fl ip flop
to the ON state . In the ON state pin 14 (U7)
goes to " 1" level, which resets the dash
for mation flip flop to the OFF state. This
turns off the dash charging current and turns
on the dash rechargi ng current. When pin S
(U 1), goes to "0," pin 14 (U4), rises to "I."
This assumes pin 13 (U4), is at "0," which it
must be, because pin 9 (US), is at the "1"
level. When pin 14 (U4), rises to "1," about
1/ 3 milliampere of current flows through
016 into 018, which saturates 018. The
voltage drop from 0 18 collector to emitter
drops to nearly zero, and a current flows out
of the integrating capacitor equal to
Vb( R3S+Rb), where Vb is the vo ltage at
the emitter of 019, and Rb is the resistance
from the bottom of R33 to the center arm.
This reverse current causes the integrating
capacitor voltage to recharge from -9V back
toward +9V. When +9V is reached, 011 is
agai n turned on, which clamps the voltage to
+9. 01 1 also turns on 010, which applies a
posit ive voltage to pin 12 (U7), which resets
the recharge fl ip flop to the OFF state. Pin
14 (U7), goes to " 0," which causes U4 (pin
8) , to supply a " I" pulse to the dash cont rol
fl ip fl op, resetti ng it to the OFF sta te. C3
and R2S insert a 2 micro-second time delay
in the output of U7, th is is so that the dash
contro l fli p fl op can be reset to the OFF
state, before pin 8 (U7), can fall to the 0
level. Otherwise, ga te U4 (pin S), could
re trigger the dash formatio n flip flop, start
ing a new dash cycle . The dash cyc le is now
complete and everyth ing is again in the
quiesce nt state, awai ting initiation of a new
character by the dash or dot key . If the dash
key had not been released but had been kept
continuously depressed, a new dash would
have been started as soon as the recharge flip
flop returned to the OFF state.

The formation of dots is similar to the
formation of dashes. When the dot key is
closed, pin 14 (US), goes to "1," which sets
the dot control flip flop to the ON state. Pin
10 (US), goes to "0," and if pin 9 (US), is at
"0," which it would be if the dash control
flip flop were in the OFF state, pin 8 (US),
goes to " 1," pin S (US), goes to "0" and U6
(pi n S), goes to "1," setting the dot forma
tio n flip flop to the ON state . This turns off

ACT 10-HILIU
3 B~nd·1D Chlnn.l FM

Sunur Rlc.inr

HR·22G
12 Chlnn,ls· IO W.tts

220 MHz FM flllnlceinr

~!~ELECTRONICS' INC.

7707 Records Street
Indianapol is, Ind iana 46226

Amateur Net

~~~HR-2B gives

a lot to talk over

American Made Quality at Import Price

Here is everything you need , at a price
you like, for excellent 2 meter FM

performance . Th e 12 transmit channe ls
have individua l trimmer capacitors

for optimum workability in point
to-point repeater applic ations .

Operate on 15 watts (minimum)
or switch to 1 watt. 0.35 uv sensitivity

and 3 watts of audio output
make for pleasant, reliable listening.

And the compact package is
matched by its price. $ 00

E

HR-S
12 Chuul·25 W.ll

6 M.llr FM Trtnsc.iur

Full 12 Channel, 15 Watts
with HI/LO power switch

E
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DATA
SIGNAL
the latest in station accessories

Successor to Dat a Eng ineer ing , Inc .

Write today for complete details

TOUCH·TONE DECODER

$119.50Sh. wI. 4 lbs.

Data Signal, Inc.
2212 Palmyra Road
Albany, Ga. 31701

912-435-1764

SPACE-MATtC 21-8

A h ig hly reliab le twelve digit decoder with input
protection. and PLL circuitry for extremely
stable operation. Heavy duty output relays,
small size, plug·in circu it board . A ll these rna
lor features at an UN B EATABLE pr ice.

Sh. wt. 1 lb.

$114.50
$129.50

CRICKET 1 ELECTRONIC KEYER
A popularly -priced Ie keyer w ith more features
for you r d ollar. Cricket I is small in size and
designed for the beginner as well as the m ost
advanced operator. It prOVides fatigue-free send
ing. Ea sy to copy at all sp eed s. Turn on its
side and use as a straight key for manual key
ing. AC/DC.

Shipping Weight 3 lbs, $49.95

TTD-12K Kit
TTD-12 Touch-Tone Decoder

The Swi tchable Keyer. It 's up t o eigh l-keye rs
in -one . Use the swit ches t o ma ke th is your very
own persona l keyer, both today an d tomo rrow.
Add such f eatu res as dot dash memory or ad
just spacing wit h the t urn o f a switch. Corn
pletely perfect .

the dot recharge current, and turn s on the
dot charge current by turning on Q9, which
saturates Q8. Q6 and Q7 are e mitte r vo ltage
followers, so that the voltage at the center
arm of R14 is appl ied to the top of R16,
which causes a chargi ng current to flow
t hrough the center ar m of R34 into the
integra tin g capac itor. The action of the
integrato r is exactly the same as fo r dashes,
except that the integrat ion is fas ter, because
of higher charging curre nt. The cha rgi ng
cu rrent is equal to Vc!(R 16+Rcl, whe re Rc
is the resi stance from the top of R34 to the
center ar m, and Vc is the voltage at the
ce nte r arm of R14. Varying Vc by adjust ing
R1 4 cha nges the dot speed, which is direct ly
proportio nal to the vol tage Vc. It can be
shown that with the center arm of R14 set
at the top, the ratio of dash cycle time to
do t cycle time is 3.1 to 1. By varyi ng the
setting of R14, this ra tio can be lo we red to
as little as 1.7 to 1. When the integrator has
charged fro m +9 to -9, the rec harge flip f lop
is set to the ON state, which resets the dot
formati on flip fl op to the OFF sta te. Th is
turns off the charging current and turns on
the recharge current by turning on Q13,
which sa turates Q14. The integrator re
charges from ·9 to +9 , at which time the
recharge flip fl op is reset to the OFF state .
The negat ive going reset pulse from pin 14
(U7), is differentiated by the network R2 3,
C2 , and R22, and passes through the gate US
to reset the dot control flip fl op to the OFF
state. The differentiati on network permits
o nly the negative going leading edge of the
pulse to do the resetting. The o ther input to
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the US gate comes through the U3 gate from
t he dash cont rol flip flop. When the dash
co ntro l fl ip flop is on, U3 (p in 3), supplies a
" 1" level to pin 1 (US), through the 1N270
diode. The " 1" level preven ts the dot con
tro l fl ip fl o p from bei ng retriggered * until
about 1/2ms after the dash co ntro l fl ip fl op
has returned to the O FF sta te. This permits
the use of what is called "dot sto rage" or
" do t insertion." During a train of dashes if
the dot key is pressed , even fo r an instant,
the dot co ntro l fl ip flop is set to the ON
state . Th is places a "0" at pin 14 (U2), and a
"1" level at U6 (pin 3), and U3 (pin 12).
Gate U3 is th en closed, causing the dash
control fli p fl op to be reset to OFF at the
end of th e dash cy cle. At that instant the
dot co ntrol flip flop assu mes co nt ro l, and a
dot is started . When th e dot is co mp le ted ,
a nother do t will be started , if the do t key is
still dep ressed. If not, the do t contro l flip
flo p is reset to O FF, whic h opens gate U3
and the dash control flip flop is again
triggered, provid ing the dash key is still
depressed. It can thus be see n h ow one dot
o r a string of do ts can be inserted between
two dashes without releasing th e dash key.
Thi s is ca lled "squeeze" or "dot inse rtion"

*Wh ile the dash c o n tro l fli p -flo p is in the o n state,
R24 a n d C l prevent r e trt ggenng.

keying, which some operators prefer. Of
course, one does not have to use this
"squeeze" feature .

The potent iometer R37 varies the speed.
It does th is by varying the voltage at the
e mitters of 03 and 0 19 in suc h a manner
tha t these voltages are always equal but
opposite in po lar ity. The voltage is divided
down fu rther by R14, to vary the do t speed
relative to the dashes. R14 ad jus ts th e ratio
of dots to dashes. This ratio is no t affected
by the speed co ntrol, R37.

When a dash is being formed, pi n 13
(U6), is at a "1" level, which produces a "0"
level at pin 14 (U6), stopping the recharge
curre nt. Otherwise, it woul d interfere with
th e t iming o f the dash. Likewise U4 (pins 13
and 14) stops t he dash rech arge c urre nt
whil e a do t is being formed. Th e d iodes
C R2 1 and C R22 serve no purpose exce pt to
preven t the dot a nd dash fo rmation flip
flops fro m latching up .

Code output is produced at U6 (pin 8),
by combining the outputs of the dash and
dot formation flip flops. Transistors 0 1 and
02 amplify the level, produc ing a 0 to +14V
output pu lse.

Fig. 6 , shows the schematic d iagra m of
the power supply a nd side lone keyer. The
power supply uses a Stancor transformer

( ODE
<RO ,," P,"",
""<:Of'

- I '5 V

ces
2 "4 2 '50

''"2" 3.,0;.,

,', o v

• eo I dr
'0· :..L
<! :"" ('2

'OU,.F,,.

""'0<

( ".0 ''' ''ue"'7
"E " ,76

' '''0

."'00_

Fig. 6. Schema tic of po wer supply and side to ne oscillator. Notes: 1. Select values of R62 and R63
which give exactly -15.00 Vou t. 2. Match RS9 and R60 to 1% or select values which give +15.00 V
ou t. 3. Resistors are in Ohms, ~ Watt , 20% tolerance, and capacitors are in microfarads, 20%
tolerance, unless 0 th erwise indicated.
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with the three seco ndary windings con
nected in series. Capacitors C7 and C8
charge to the peak ac voltage, about +25V
above and below grou nd . The vo ltage regula
tor circu it uses a Motorola MC1469 R regula
to r. The c ircuit was taken from the Motorola
Mi croelectronics Han dboo k, Seco nd Ed it ion.
Load current is abou t 4 2m A a t + 15V de a nd
13mA at -1 5V dc. As described in the notes,
R62 and R63 are first selected to p rovide
-15V dc o utput, a nd then R59 and R60 are
matched to produce +15V de output. Addi
tional rectifiers produce -8V across C9, a nd
+8 across Cl 0, unregulated . The +8V powers
the audio ampl ifier, Ul0. The +8V is
dropped by regu lator transistors Q26 and
Q27, whic h give +3.6V for the logic .

A Wien bridge is used as a 400 Hz sine
wave side to ne oscilla tor. Ul1 is a type 741
operatio nal amplifier with inp ut from a
conventional Wien bridge circuit. CR19 and
CR20 limit the oscillation amplitude . R76 is a
variable resistor, which should be adjusted
for +8V peak osc illation amplitude at the
output of Ull . If difficulty is experienced in
gett ing a +8V osc illation amp litu de, R75
might have to be varied sligh tly, possi bly as
mu ch as 1 or 2K ei ther way . Th e o utput of
the oscillator is fed to a keyer circuit.
Keying is accomp lished by Q24, which ac ts
as an open or short circu it to ground.
Output fro m th e volume control, R79, is fed
through R80 to the power amplifier, Ul0,
which drives a 16Q speaker. Approximate
normal listening levels are +0.5V peak ac on
the speaker with +0.06V peak ac at pin 1,
Ul0.

The code speed p otentio meter produ ces
about a 3.1 to 1 range of code speeds. Thi s
gives about 8 to 25 words per minute with
the 0.2 microfarad integrat ing capac itor. The
other two integra ting capaci tors change a
factor of two, so that the total speed ra nge is
about 4 to 50 words per minute .

Construction

The keyer is housed in a cabine t ma de by
L. M. Bender (L.M.B.), type WI C. Two
etc hed circuit boards arc used to provide th e
c ircuit ry shown in Fi g. 5 and 6. The boards
acco mmodate all the sma ller components 
that is, all except the power transformer,
large filter capacitors, panel swi tches,
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speaker, and panel controls. The two boards
both arc made to fit standard 22 pin card
connectors, and are mounted one above the
other to save cab inet space. The top-most
card, Fig. 7 , represe nts th e c ircui try shown
in Fig. 5, and is the more comp lex . The
bottom card, Fig. 8, is considerab ly simp ler
and represents th e circui t ry o f Fig. 6.

The top card has all the digita l ICs
mounted on it plus the ZE L-l hybrid IC op
amp (U8) . The digita l ICs (U1 th rough U7)
may be directly soldered into the board, or
(as the authors prefer) 14 pin sockets may
be used. The ZE L-l (U8) was soldered into
the board directly because the o nly socket
ava ilab le for this excelle nt op amp is huge
and clu msy . There are a fair ly large number
of wi re ju mpers (insu lated wire) on th is
board , becau se it is rath er complex and only
a single-sided board was used . However, the
time to install .the wire jumpers is small
compared to t he much mo re tedious task of
lay ing out and etchi ng a double-sided board.
All but two of the transistors used o n the
top board are epoxy types made by
Fairc hild (and National Semicond uc tor].
The two exceptions are also plastic
encapsulated types, but they are Darl ington
pairs: the 2N53 07 (NPN Darlington ) by G.E.
and the MPS-A6 5 (PNP Darlington ) by
Moto rola. All these tra nsistors are soldered
directl y in to the board.

The botto m card, on wh ich is the c ir
cu itry of Fig. 6, has three ICs and eight
tra nsistors o n it. Li ke the other card, the
transisto rs are so ldered directly into the
board. However, in add itio n to six mo re of
the inexpensive epoxy transistors, two metal
can T0 5 types are used where greater di ssipa
tion is req uired in the vo ltage regulator
sec tion (2 N30 53's). Ull may be any of
three different sty les of the 741 ty pe op
amp, as manufactured by nearly every p ro
du cer of linear ICs. The DIP (14 pins) and
the " Half DIP" (8 pi ns) sty le of 74 1 will fit
the board with or withou t th e appropriate
IC socke t. The " T05" versio n of the 74 1 can
be soldered in directly by spread ing the leads
slightly . U10 is soldered directly into the
board, a nd has a heat dissipator clipped onto
its T05 ca n. U9 is also di rectly solde red into
the board, but mounted o n .64cm (\4 ")
me tal spacers above the board. Th is way of
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"THE ULTIMATE IN SSTV EQU IPMENT"

• ,''''

THE SEEC HCV-3KB SLOW SCAN TV KEYBOARD
Announcing another first from the company and the designer of the world famous HCV-, B

SSTV Camera and the HCV·2A SSTV Monitor, now the HCV·3KB Slow Scan TV Keyboard. This
is the first commercially made SSTV Keyboard and it is built with the same quality as all
SEEcITHOMAS equipment. We will not attempt to list a ll the features of the HCV-3KB here and
we suggest that you write for full specifications. For those that are not familiar with SSTV
Keyboards, the HCV·3KB eliminates the need fo r a menu board o r other number/letter set-up
arrangements which is very time consuming to set-up a meaningful t ext by arranging letters one at
a time, by hand on a board or other surface. It a lso "frees up" t he SSTV ca mera for other uses,
such as live sho ts of the operator or other subject matter. Simply t ype out the message you wish to
send. U.S. Patent #00 ·0 33469.

BASIC SPECIFICATIONS

,

" 30 charac: te rs per SS TV frame. Six c: harae:ters horizonta lly and 5 charae:ters vertically . Special 35
characters Pt r frame ava ilab le.
-Meets all sta nda rd a ccepted SS TV specificat ions.
"Posit jv.Negetive color (videol nlV",sal.
- % and 14 frame rates.
"4 shad e gray seate genera tor .
"Dual Fast a nd Slow Sca n rf and video ou tputs h pecial·optional! .
-Plug.-in printed c: irc:uit board..gold flashad edll8 con nect or .
-ICs. op a mPS. tr. nsistors in plug-in sockets.
-Buitt.jn 11 5/230 V 60 Hz power supply.
- Spec: ial 16W ' x 8Y," x 3%" a lu minu m cabinet - btack a nd white o r optionel 2 tone lJ"ay or b lue
and white - specify.
"Special introductory cash with order price: $455.00. R egular pric: e $495.00. Five ways to
purchase: Cash. C. O. O. 120% depositl , MastUfchar lJil, BankA..-icard, SEEC Fine rn:ing p lan !up to
36 months). Note: All credit cards pay re gula r pr ice of $525.00. All pr iees F .O.B. Hendersonville
TN . Standard 1 yea r warr.nty.

o •

H CY-l B SSTV Camera $452.00 (reg. $475.00).
H CV -IB SST Y Camera w it h ALe $492.00 (reg. $515.00).
H CV-2 A SST V Mo nitor with 2 CRT fil ters $398.0 0 (reg $4 25.00).
H CV·2B SS.TV Mo nitor wit h b uilt-in Fast Scan viewfin der $ 493.00 (reg. $520.00).
HCV·70FSV FK Fast Scan viewfinder m odifi ca tion kit for 70 and 70A. Monitors $69.95 . Factory
installation-$ 3 :'[. 5 0 a ddit io nal.
Sony TCllOA Cassette R ec order $ 134 .95.
Heavy Duty Camera trip o d $34.95.

A co m p lete line of cam era a n d monitor accessories are availa ble - ple ase write f or curre nt prices
a n d d elivery. Five way s t o p urc hase : Cas h With Or der. C .O. D. (20% deposit ), Masterc har ge ,
BankAmeric ard , SEEC Financing Plan (up to 3 6 mon t hs). Note: All credit cards pay regular price
shown. AU p rices are F.D.B, Hend e rsonville TN. Call o r write us for complete specificat ions o n any
o f o ur e q u ip men t or to be put o n ou r m ailing list . We have a 24 h o u r t elephone answeri ng service
to b etter serve you, plus o n the a ir tech nical assistance fro m t he designer , WB4HCV (J im ) . Two
locations to b ette r serve you: Om mai n plant a t 1 3 8-B Nauta-Line Drive, a nd o ur lab at 21 8 Tyne
Bay Drive. He n derso nville. Co m plete 8 0-2 m eter operation from either lo catio n . Drop in to see us
if y o u a re ever nea r Nash ville, Tennessee.

Sunln£r EI£clronics
E.c En4. CO. inc.

FEBRU AR Y 1975

P.O. BOX 572
HENDERSONVI LLE. TENNESSEE 37075
TELEPHONE: 615·B24·3235
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assem bly, HE P176 .
CR18 1 N4454 Genera l El ect r ic
CR19" ..
CR20 " ..
CR21 1N270 Hughes
CR22 1N270 Hughes
U1 MC724 P or HEPS70 Motorola
U2" ,
U3 .. ..
U4 .. "
US " "
U6 .. "
U7 " "
U8 ZEL·1 Zeltec
U9 MC1469 0<

HEP·C6049R
U10 MC1454G or
HEP593 ..
U1 l J,lA741 Circuit board will accept any
D. I.P. or TOS sty le as manufactured by Fa irch ild,
National , Motoro la, Signetics, etc. 1,uA 741 C, LM741C,
MC174 1C/HEP·C6052P, N5741 , respectively I.

Resisto rs are 20% tolerance, % watt, val ues in o hms,
except where otherwise noted.
Rl 470 ohms.
R2 470 ohms
R3 4 70 o hms
R4 470
R5 2k
R6 470
R7 2k
R8 470
R9 10 k, 1% to lerance
Rl0 10k, 1% to lerance
R11 6.2k
R12 2k
R1 3 680
R 14 2.5k potentiometer, linear taper, 10%
tolerance.
R1 5 3.6k,5%
R16 30k,5%
R17 200k,5%
R18 330
R19 1 Megohm
R20 6.8 k, 5%
R21 15k
R22 10k
R23 47k
R24 10k
R25 l k
R26 470
R27 470
R28 20k
R29 15k, 5%
R30 10k,5%
R31 13k, 5%
R32 9 .1 k
R33 250k potentiometer, linear taper, 10%.
R34 lOOk potentiometer, li nea r taper. 10%.
R35 43k,5%
R36 30k,5%
R3 7 5.1k, 5%
R38 10 k, potentiometer, clockwise logari t hm ic
taper , 10%.

FEBRUARY 1975

-GATEWAY-
ELECTRONICS

8123·25 PAGE BOULEVARO
ST. LOUIS, MISSOURI 63130

(3141 427·6116

THUMBWHEEl SWITCHES
STANDA RD SIZ E - 0.5 x 2.125 x 1.78
10 position decimal $3.00
10 position BCD & compl. S4.00
End Plates (per pairl S1.45

MIN IATURE SIZE· 0.31 2 x 1.3 x 12.
10 position decimal S3.00 fK=t==r==j=FTI ~1
10pos. BCD& c omp. S4 .00 ..
10 pos. BCD only $2.75 IIiill IrnU
End Plates (per pa id $1.00 I~ 7 8 I ~j
Divider Plates $1 .25 I .j...-~~~
Blan k Body s .30 ~

All switches are black with white lig·
ures and snap-in Iront mounting.

11 MFD - 10kV dc capacitor - 19 x
13 x 5. Ship WI. 90 Ibs. $25,00
4 MFD - 10kV dc capacitor - 9 x 8 x
4. Ship WI. 30 Ibs. $15.00
7.5 MFD - 7.5kV de capacitor - 12 x
8 x 5. Ship wt, 25 Ibs. $10.00

GEARHEAD MOTOR - 8 rpm 
115V - 1/5 HP - 3/4" dia. shaft 
new, 151bs. $10.00

MARCH SPECIALS

10 amp 200 prv bridge. Sh ip WI. 1 lb.
S1.50

6146A tube (new). Ship wt, 1 lb.
S3.75

Two tubes fo r S6.00. limit four tubes
per custo mer.

GATEWAY ELECTRONICS of COLORAOO

Announcing the opening of our new Denver
Colorado store on or abo ut March 1st .
location is 2839 W. 44th Avenue. Come in
and see us for store opening specials and
Prizes.

$5.00 m inimum order. Visit us when in St. Louis.
Please include sufficien t postage.
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mount ing U9 allows the IC leads to flex and
thus better register with the board layout
pads. It is quite important that the case
connect electrically with the pad o n the
board nearest the card edge (v ia a metal
machine screw, spacer, and nut ), since the
case of th e IC is o ne of its terminals.

As can be seen in the ph oto graphs, the
" plug" ends of the circuit boards are toward
the front panel whe re they mate wi t h the
t wo 22 pin card plugs. This puts th e various
inpu ts and outputs of the two boards imme
diately adjacent to the fro nt panel co ntrols
to which they connect. The rest of the
co nstruct ion is conventio nal, and anyone
building the keyer will probab ly add his own
variations in the exact layout.

. . . K6Z N & W6GXN

ENCO DEFI

•."•

DECODER

• 0..- <an 1M It1 '0/ f _ ,.... O!> I<l""''''
""11 no _ t. buy __ It l ...d"...... • To.. "...".... """ ""'" '0 1<1_ ""_
...ail.....

Se!.el!-t Call

SaIoc1 tfIl lignolilll ' n<y dy.1Iangod " ithOUt """ lor ' ' '. ' MY <oIIn',,_S...., Coli CO" btu....
..i' h AM, f M. ......, ' m. I.....h....

• boo _-.' e-e __ .. • SolI... · 1

...... 11.. .E_ _...-_
. II.......__llI • ~ «1 - _ ... _--

TIRED OF LlSTEN/NG TO THE CHA rTER ON THE CHANN£U THEN USE SELECT
CAU - RECEIVE ONl r THOSE CALLS II fA NT FOR YOUl

WITH THE SUECT CA~L SYSTEM \"OUR RADIO REMAINS SILENT UNTIL
SOM EONE SIGNALS YOU EASY TO IJS£ - EASY TO INS TALL - NO
MODIFICATION REQUIRED TO YOUR lOU/PlAi""

DEWOlF! l~112'". s- , I_tin E"coon IT • 3-11r . H,."

SHEeT CAll DEC OOER KIT StIo<, CoII _
~. . ..... S2UO _.I'Jd _ . ....StIocl Col _

SoIoc'CoI_ ... _
_ " ' _ _ 139.0;0 ._1.11 ... ..

$11.95

....
Part s List

0 1 2N3565 Fairch ild or National
0 2 2N3641 Fairchild or National
03 2N5307 General Elect r ic
0 4 2N4 250 Fairchil d or National
0 5 2N3565 Fairch ild or Nat ional

06 2N3565 "
07 2N4250 ••

08 2N4 250 "
09 2N356 5 "
01 0 2N4250 "
011 2N3565 "
01 2 2N3565 "

01 3 2N4250 "
014 2N3565 "

01 5 2N3565 "
016 2N4250 "

017 2N4250 "

01 8 2N3565 " "
01 9 MPS A65 Mot orola
0 20 2N356 5 Fairchild or National
021 2N4 250 "
0 22 2N3053 R.C.A.
0 23 2N3641 Fairchild or Nat ional
0 24 2N3646 "

0 25 2N4250 "
0 26 2N356 5 "

027 2N3053 R.C.A.

CRl 1N4454 Genera l Electr ic
CR2 " "

CR3 " "
CR4 " "
CR5 1N270 Hu ghes
CR6 1N4454 General Elect ric
CR7 " "

CR8 " "

CR9 " "
CR10 t hru CR17 Motorola in tegrated circui t

Works on
110 VAC

$12.9&

G. P. 0'1 Box 5 45
Sla ten hlana. N,Y. 10314

EtI*t E"b....
, 1333 T_IO 0._

Poet,. Pol_. c.li'or.... 80272
.,-~._._-

Design ed &

En in••red

w. carry etch.d circuit board. for all t he
K20AW project. - Counter .. . CW 10'er .• .
Synthesizer .. . Repeater Control ... Sca ler...

and now, the Brand Ne.

DIGITAL BWR COMPUTER
Automatically comput.. and display. your SWR
at all tim.. - ieMal fcw antenna adju.tments or
constant rnonitcwtnv. Circuit board and full
instruc:tion. only $16 postpaid (N. Y. ord.n
odd MI.s tax.)

....._...

WA2ZHA

ELECTRIC

OIl·THE·AIR
SIGII

WITH CALL

ARNOLD'S ENGRAVING
Personalized

~ 1' 4 "'.. IN r.1!iOI "'1. 1' 12ll1 I. T__
Ii ,J_nsCII cr...... _ " _ _ ... COD

Metatt..: Lo,.1 lar· $1 .50 M.talte. n. Clip. $2.25

ARNOLD'S ENGRAVING
2041 L1.de. St. .Id.ewood, N.Y. 11227
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FAST SCAN AMATEUR TELEVISION

'Y
I
I
I

...J

- - --,
TV XMTR

MODEL1 AX 2A
TV CAMERA

MODEL AC-IOB -
• DUAL OUTPUTS

• VI DEO MODULATOR

• VI DICON
• AUDIO MODULATOR

II • ANTENNA RELAY f-• BUI LT-IN POWER SUPf\.Y
e BUll.1"- IN POWER SUPPLY

• HIGH RESOLUTION
. SOUD STATE W/UHF

• SOLID STATE TUBE FINAL

RF MODEM
MODEL AM-I A

,--- -::1
,- - - - - - -~,

• RF PREAMP, , II ' ,
: STANDARD , • UHF- VHF CONVERTER

1 ' TV RECEIVER I ~ e VIOEO+VHF MOOULATOR, ,, , I • BUILT- IN POWER SUPPLY1··-- - ·- -"
. SOU D STATE

L ___ _ J

elect ron ic par Is dist ri buto r .

~ u.s. made with po rts

cveft onte from your loco l

NOW you con enjoy
FSTV o t reasonable
cost.
NOW avai lable-
a COMPLETE F ST V
equ ipmen t l ine ."

For detailed techni cal information

and pricin g- write to ;
~AP""'OQIAfj Dept AMTV
~ I n' IVI F'OBoxI/2 A,RR2

Bloomington, Indiana, 4 740 1

R39 6. 2k
R40 R41 10k,1 %
R42 6.2k
R43 9 .1k
R44 2k
R45 thru R48 470 ohms
R49 & RSO, 5 .1 o hms, Yo! watt
RS1 15k, 5%
R52 3.9k 5%
R53 3k,5%
R54 680
R55 20k
REG 2.7 ohms
R57 100 ohms
R5S 2.7 o hms
R 59 & RBO, 10k, matched to 1%
R6 1 5.1k
R62 24k
R63 6.8k
R64 1.3k
R6 5 10k
R66 16 k, 5%
R67 1.2k
R6S 7.5k,5%
R69 10 o hms, Y2 watt, 5%
R70 10k
R71 10k
R72 & R7 3 22k, 5%
R7 4 4 .7 k, 5%
R75 11k,5%
A76 1k, sc rew d river a d justab le.
R77 47k,5%

R78 10k
R79 10k po tentiometer, lo garithmic cl oc kwise
R80 1k
AS l 1.5 ohms
R82 & R83, 10 ohms
R84 50k t rimpot
R85 6.2k 10%
RSG 100k, 20%
Cabi net Bud LMB-W1 C.
Transo

Transf ormer Stancor P8364
Capaci tors are 20% to lerance, value in microfarads,
unless o therwise noted.
Cl 0.047 microfarad
C2 0.001 "
C3 0.002 "
C4 0.33 microfarad, Mylar , 10%
C5 0.1 microfarad , Mylar , 10%
C6 0.1 microfarad, Mylar , 10%
C7, C8 , 2200 microfarads, 40 volts Mall ory
CGS222U040BB1.
C9, C10 , 3 200 micro farads, 10 vo lts, Mallory
CG322U1OA1 or HC1040A .
C 1 1 10 microfarads, 25 vo lts .
C12 100 m icrofarads, 25 volts .
C13 0 .1 mic rofarads.
C14 10 microfarads, 10 volts
C15 0 .01 microfarads
C16 0 .0 12 m icrofarads, 5%
C17 0.01 2 microfarads, 5%
C18 200 picofarad , 20%
C19 200 pic ofa rad , 20%
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ONE NAME
GROWS STRONGER

YEAR BY YEAR
When you buy a Henry linear Amplifier,
you buy quality, performance, reliability ..
all the features that have made Henry
amplifiers world famous. But most of all
you buy the integrity of the Henry name.

Other brands have disappeared from the
amateur scene. . .names that were familiar
to all amateurs . Now those companies
are gone and their equipment is orphaned.

But one name has grown steadily
throughout the years. Today Henry am
plifiers s tand preeminent throughout the
entire amateur world ... symbols of the
finest equipment you can buy.

Join the great family of happy Henry
amplifier owners . Treat yourself to the
best .

2K-4 •..
THE "WORKHORSE"

The 2K-4 l inear ampli fier of
fers engineering, construction
and features second to none,
and at a price that makes it
the best amplifier value ever
offered to the amateur. Con
structed with a ruggedness
guaranteed to provide a long
life of reliable service, its
heavy duty components allow
it to loaf along even at full
legal power. If you want to
put that strong clear signal on
the air that you've probably
heard from other 2K users,
now is the time. Move up to
the 2K-4. Floor console or
desk model.. . $895.00

2K-ULTRA Small , rugged and reliable.
Loaf s along at fu ll legal power without
even the sound of a blower. Uses the
best components available, including a
pair of Eimac 8873 tubes. $895.00

TEMPO/ 2001 Small, reliable and inex
pensive. Two Eimac 8874 grounded grid
modes. lull kilowatt of output for sse,
built-in solid state power supply , anten
na relay, internal blower, relative AF
power indicator and full amateur band

coverage from 8Q..1Q meters. $595.00

3K-A Superior quality linear amplifier
for commercial and military use. Two
Eimac 3-500Z grounded grid triodes,
three kilowatts PEP input on sse with
efficiencies in the range of 60% . PEP
output in excess of 2000 watts. Pro
vides a power supply capable of fur
nishing 2000 watts of continuous duty
input lor RTTY or CW with 1200 watts
output. $1 150.00

Henry offers a line of superb com
merc ial high frequency ampli fiers
including the 4K-Ultra and 1K-4A
Channelized Amplifier . Also solid
state Vhf and Uhf amplifiers up to
120 Watts .
Please call or write for full techni
cal specif ications. Hen ry Ampli 
fiers are also avai lable at se lec t
dealers thro ug hout the U .S .
Export inquiries invited



,
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45 15 Oakwood Drive
Okemos MI 48864

at Time

ite?ateexte
•
,s t

III U,"·(rolli.. Tinier for S"(I'/li( 1' Tru ..killg

F
or anyo ne engaged in sate llite tracking,
e it he r wi th th e OSCA R com munica

tions sate ll ites or the nu merous weather
sate lli tes prese ntly in orbit, there is a co n
stant need for data on the position of the
satell ite in its orbit. The usual practice fo r
both OSCAR and weather satellites is to
receive the I'll AW bu lletins a nd uti li ze the
data to calcu late acq uis it ion t imes. Lo gging
th e da ily bullet ins can become so mewha t of
a c ho re if t ime is lim ited and the calcul at ions
required fo r eithe r sho rt o r long term acq ui
sition data arc also time consuming, even
wit h a calculator. T wo authors in a rece nt
issue o f QST (Mc Kim and Simpson) pre
sented ingen ious mechanica l timing systems
for display of OSCA R orbital da ta . Both of
these syste ms require a fair amount of
mechanical work and reprograming. Ei ther

for a new sate ll ite requires a fair amou nt of
effort in select ion of th e proper gear rat ios
and possible mechanical alte rations. In t he
course of my own experiments in reception
of NOAA weather satellite imagery, I
developed a series of digital t imi ng arrays to
permi t unattended reception and tracking of
the wea the r sate lli tes I was inte rested in. The
heart of the syste m that fi na lly evolve d was
an all elect ronic t iming unit that provides a
visual dis play of equa tor ial crossing data,
indicat ing the elapsed t ime since the last
eq ua toria l crossi ng. Since man y of the t rack
ing tec hn iques adop ted by amateurs u til ize

such data (Direct Transmissio n Syste m,
Users Guide, etc.) the uni t wou ld be very
useful for stations e ngaged in OSCAR co m
munications experiments. The unit will run
fo r a mo nt h or more withou t requiring
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correction and reprograming for a new
sate lli te orbital period req uires less t han five
min utes and invol ves little more tha n cha ng
ing fo u r solder co nnect io ns within th e unit.

The sa tel lite ti ming un it is nothing mo re
than a glorified d igi ta l clock. Nor ma l digi tal
clocks count seconds, minutes and hours and
rest the count to zero at th e end of a 12 or
24 hou r period. The sate ll ite ti me r is esse n
tially a c loc k that cou nts in seco nds and
rese ts at th e end of eac h orbita l period of
the satelli te. If the clock is sta rted at a ny
satellite equatorial crossing t he un it begins

•

•

·1 •

The au thor's sa tellite timer. The front win
dow display indicates minutes since the last
equatoria l crossing. Since the timer is
presen tly programed for a period of 116
minutes, 11 seconds, the 11 5 min utes d is
played indicates that the satellite will shortly
complete an orbit . The use of a red plastic
filter behind the display windows allows the
numbers to be viewed while blocking out
details of the LEDs and circuit board. The
toggle switch on the lower left is used to
reset the timer two or three times a month
to minimize accumulated errors. The switch
on the lo wer right is a simple on/off power
con trol.

display ing accu mu la ted time and rese ts on
the next crossi ng. The fro nt pa nel display
indicates the time in minutes since the
previous crossing and can be used as the time
base for tracking the sate ll ite for any pass
with in ra nge of the grou nd sta t ion.

Circ uit Function

The timer unit has three pr incipal sub
assembl ies: A time base derived from the 60
Hz ac line to provide accurate 1 second and
1 minute pulses, an o rbital timer bo ard that

FEBRUARY 1975

provides an accurate reset of the display at
the end of each orbital period, and a display
board that provides the ti ming d isplay on
th e fro nt pa nel. TT L logic is use d throu gh
out and although a fairly large nu mber of
devices are used, they are available at very
reasonable cost from a large number of
surplus out lets.

The ti me base boardJ Fig. 1J consists of
six in tegrate d circuits. IC1 is a quad 2 input
NAN D gate which shapes the 60 HL ac from
the power supp ly tra nsfor mer to provide 60
Hz square waves for the counters. IC2 a nd
IC3 comprise a d ivide by 60 chain that
prov ides square wave output pulses at a one
pul se/ second rate . These sq uare waves dr ive
a t ran si sto r (Q1) which sw itc hes a LED o n
and off at the one second rate . This LED
doubles as a pilot lamp and also ind ica tes t he
proper function of the early sectio ns of the
t ime base c ircu it. The output of IC3 is also
rou ted to IC4, a single shot rnultivibrator
which provides short pulses (1 rns) at the
One second rate for the orb ital ti mer boa rd.
IC3 is followed by IC5 and 6 which divide
the 1 Hz square wave by 60 to develop a one
pulse/ minute square wave that drives the
d isplay board. The rese t li ne of these t wo
ICs is connected to a co mmon reset bu s for
the ent ire unit. The rese t bus is ac tiva ted
automatically by the orbita l t imer an d resets
the visua l display . A manual reset switch
(51) is also provided on the rese t line to start
the timer a t an equatorial cross ing.

The orbital timer board , Fi g. 2, co unts
seco nds and rese ts a ll of the circuits when
the proper total is reached for the sate ll ite in
question. The timer uses four decade
counters (IC7-10) which can accu mulate a
total count of up to 9,999 seconds (s light ly
over 166 minu tes), more th an sufficie nt for
any conceivable orbita l co nfi gura tio n of
OSCA R or weather sate llites. Each of t he
ICs, storing counts of units, tens, hundreds,
or thousands of seconds, is connected to a
7441 IC which functions as a binary coded
dec imal (BCD) to decimal decoder. Such
decoders develo p a Iow an the appro priate
decimal output when a given BCD count
appears in the decade counter. The reset
function of the counter is based on detecting
the presence of the desired total count at the
decimal outp uts of the 7441 s and generati ng
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6900 both the inputs to gate 1 arc low and
its ou tput goes high. Th is high is inverted by
one sect ion of a hex inve rte r (IC16) thus
becoming a low which is applied to one
input of gate 3. At this point however, both
inputs of gate 2 arc still high and its output
is therefore lo w. This lo w inverte d by
ano ther inverter becomes a high applied to
the other input of gate 3, thus keeping t he
output of gate 3 low. When the count
reaches 6970 o ne input of gate 2 will pull
low but the gate's output will remain low.
When the count reaches 6971 both inputs of
gate 2 are low and its o utput goes high . The
inverted output of gate 2 lowers the remain,

the proper reset signal when the count has
been reached. NOR gates arc used to provide
this functio n. A NOR gate will have its
outp ut go high only whe n all its ou tputs
have gone lo w. IC1 5 is a quad 2 in put NOR
gate, meaning t hat it co ntains 4 NOR gates.
each with 2 inpu ts.

Programing the timer involves con
nection of the proper decimal outpu ts of the
7441s to two of the gates in this package.
NOAA 3, wit h a n orbital period of 11 6
mi nutes 11 seconds, will be used as an
exa mple. This orbit al period represents a
total of 6971 seconds an d when thi s count
has accu mulated we want the counter to
reset. Fig. 3 shows the logic diagram of the
sensing and reset circuits. T he inputs of t he
two ICs arc held high by res istors connected
to the posit ive su pply. When the counters
arc all at zero the selec te d outputs of the
decimal converter (6-t housands, 9-hundreds,
7,te ns, l-u ni ts) arc all high and the outputs
of bot h NOR gates arc therefore low. As the
count reaches 6000 the 6 output of the
"thousands" decimal converter goes low,
taking one input of gate 1 lo w. The output
of gate 1 is st ill lo w, however, since a NOR
gate requires all inputs to be low if the
output is to go high. When the count reaches
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ing input of gate 3 which then goes high at
the output. Thus, the o nly time the o utp ut
of gate 3 will be hi gh is when a cou nt of
697 1 is stored in the decade co unters and
decima l decoders. This high could be used
direc tly to reset all of the counters in the
unit but improper reset would be likely since
th ere are so many counters involved. The
high a t gate 3 of IC15 is thus used to trigger
a 10 ms single shot (IC17) . The 10 ms
output o f the multivibrator is sufficiently
long to assure that all of the cou nters in the
unit will reset. The programing used in this
examp le is indicated by dotted lines in the
sche matic . Other o rbita l periods can be
acco mo da ted by changing the connec tions
between IC1 5 and the appropriate outputs
of ICl1 -14. One second was chose n as the
basic time base because it provides reason
able accuracy with moderate circu it co m
plexi ty. The orbita l programing shou ld be
chosen on the basi s of the nearest who le
second. A worst case si tuation thus invol ves
a maximum error of 0 .5 seconds per orbit.
Und er such conditio ns the timer wou ld run
approx imate ly six seconds slow or fast each
day, assuming 12 or bit s per day. The
counter wou ld be o ne minute off every te n
days. The closer the tru e orbital period to a
whole second, the grea ter the accuracy. In
the worst case shown above, assuming one
minute as the maximu m allowable error, t he
counte r could be reset a minu te early every

ten days if runni ng slow or the cou nt keyed
out of the counter for one minute if it were
run ning fast.

The d isplay circu it, Fig. 4, consists of
three decade cou nte rs (IC 18-20) drive n hy
the o ne pul se per minute o utput of the time
base . Each decade is co nnecte d to a BCD/7
segme nt decoder (IC21-23) which drives a
seven segme nt LED numeric display . A reset
pulse fro m the orbital timer resets the
display to 000. Once eac h minute the
display will be updated . In the case of the
NOAA 3 o rbit used as an exa mple , the
display would acc umulate to 116 . Eleven
seconds after the initial display of 116 the
display wou ld rese t to 000 and a new or bit
begins.

Construction

Although th e final unit can be packaged
in any way desired, it simplifies construction
and trouble -shooting if each of the three
subasse mb lies are const ruc te d o n separa te
boards. Glass perf board wit h .1" hole
spacing is ideal for th is purpose . IC sockets
are highly reco mmended even though they
do increase the cos t of the project. Normal
digi tal construc tion practices should be
followed. Bare # 18 tinn ed wi re may be used
fo r th e 5 V, grou nd, and reset bu sses with
smaller wires used to inte rconnect ICs and
rout ings to each bus. Do not scrimp on t he
bypass ca pacitors ind icated, otherwise the
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counter will react unfavorably when the
transmitter, clothes dryer, or anyone of the
many possib le rf and noise sources in the
house are used . The 5 V li ne fro m each
boa rd should be returned to the common 5
V point on the power supply (Fig. 5) and
the sa me thin g for ground lines. Do not
ground each board to the chassis ! It is
recommended th at each board be built and
tested on the bench using test leads. Once it
is determined t hat each is fu nctioni ng, they
can then be wired into the co mplete unit
with confidence. Begin by co nstructing the
power supply, followe d by the base board.
With the time base board co nnected to the
12.6 V ac and the 5 V and ground lines the
small indicator LED sho uld 'fl ash on and off
at a 1 seco nd rate. A voltmeter on t he
output of IC6 should show a logic high (2.4
V min.) every minute. Note the time when
the output goes high, disregard when it
drops and note whe n it rises again - t he
interval should be 60 seconds.

The next board constructed shou ld be t he
disp lay. The LED display uni ts mount on 14
pin DIP sockets. By proper positioning of
the LED soc kets the board can be mounted
behind the fro nt panel wit h a cutou t for the
LEDs. If you go this route be sure the
hundreds indicator is on the left, the te ns in
the middle, and the uni ts indica tor on t he
right as viewed from the panel. It sounds
simple but yo u wi ll feel very foolis h if you
have to read your numbers backwards! When
the board is finished and checked install all
the LEDs and IC 18 and 2 1. Connect a test
lead from the 1pps out put of t he time base
to the input (pin 14) of IC1 8. Connect t he
reset circuit of the time base to the rese t line
of the display board and se t 51 to reset.
App ly power and the LED should read O.
Switch 51 to run and the LED should count
from 0-9 with the count up dati ng every
second. If it cou nts out of sequence or some
numbers are incomplete, recheck wiring. If
the wiring seems OK and you still have an
aberrant count try substituting the LED and
IC21. Be sure power is off before changing
ICs at any point in the testing procedure.
When the fi rst counter checks out re move
IC21 and 18 and put in IC19 and 22 . Change
the 1pps input to the input of IC1 9 and
repeat the entire test procedure. Remove 19

50

and 22 and insert 20 and 23. Repeat the
entire test sequence with the 1pps test lead
routed to the input of IC20. When all three
display decades have been checked, replace
all ICs, route the 1pps input to the input of
IC1 8. Place 51 in reset and apply power. T he
display should read 000. Return 51 to run
and you should observe a nice orderly count.
At the end of 1 minute it should read 060,
at th e end of two minutes it should be 120,
etc . As a final test set 51 to reset and
connect the test lead from the input of IC18

12 6 VAC TO nee BASE

LM 3091< ·

~OPIV3 j\.

. f-- ."
CASE

•

I
2000JolF
asv

Fig. 5. Tl-12.6 V 2A., 51 , SPST, power. * Regu
Iator Ie sho uld be mounted on a good heat sink
using mounting grease: All polarized capacitors are
electrolytics. All decimal capacitors are low voltage
disc ceramic units. All resistors ~ or J.i W, 10'Y0.
Unmarked diodes are general purpose silic on
(IN457, IN914. e tc .} .

to the 1ppm outp ut of t he time base. Return
51 to run and the count should now occur at
th e one minute rather than one seco nd rate.

Construction of the orbital timer is the
fina l step . When it is finished it should be
interconnected to the 5 V, ground, and reset
Iines along with the other two boards. Since
we don't want to wait around all day to
determine if it is operating properly, co nnect
the 1pps input of the timer to pin 8 of IC1.
This has t he effect of speed ing up the count
by a factor of 60 (60 Hz input to the timer
instead of 1 Hz). When wiring the timer you
should select the programing on the basis of
the satellite you plan to track. At our
speeded up test rate a 116 minute 11 second
orbit (used as an example in our earlier
discussion) will now occur in just over 116
seconds. While testing the timer, temporarily
connect the 1ppm input of the display board
to the 1pp ms output of the time base. Set
51 to reset and return it to run. The display
sho uld start at 000 and advance one unit
every second. At the speeded up rate it
should reset almost immediate ly after it
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idea o f how qui ckly it is d rift ing eit her fast
or slow to ge l an idea of how often you will
want to rese t it. Yo u wi ll fi nd tha t calcu
lating one or two crossings a munth is much
easier than amassing the data every day.
Since both weather sate ll ites and OSCA R
sate ll ites are in sun sy nchronous orbi ts , the
time of eq ua toria l crossing ca n be neatly
related to the po int that t he sa te ll ite crosses
the eq ua to r. Li ste ning to o ne or two bulle
tins will prov ide the raw data you need to
co nvert t ime o f crossing to the poin t of
crossi ng and a gra ph can be prepared. Wi th
the crossing time available from the timer
the gra ph ca n be use d to orie nt the satell ite
trac k o n the p lo tti ng board and you arc
rcady to track using the timer as your time
base.

An interior view of the satellite timer. In this version a portion of the time base ( the 1
minute count down chain) has been incorporated as part of the display board mounted
up against the front panel. The time base l Cs, the display 7490s and the decoders are
visible while the 7 segm en t LEDs are on the other side of the board facing the panel
cuto ut. The orbital timer and reset circuits are on the chassis mounted board. The I Hz
monostable is mounted on a small sub-assem bly behind the power transformer. The 60
Hz to 1 Hz time base circuitry is mounted on a small board beneath the chassis. The cables
plugged into the rear apron carry con trol signals from the orbital timer to automa tic
control units in the weather satellite station.

reaches 1 16 (i n the case o f our examp le). If
it resets a t so me other val ue you should
double -check your program wiri ng, if it fails
to reset double chec k the wiring. If a ll
appears well you should follow the signal
th ro ugh the count chai n checki ng for p roper
logic leve ls a t ea ch poi nt. This is the fas test
way to u ncover a bad IC - virtua lly the o n ly
th ing that can keep a properly wired unit
from operating. Once all boards arc work ing
you can mount and wire them into the
comple ted unit.

Putt ing the unit into service involves
calculat ing the nearest conven ient equator ial
cro......ing time for the satellite of in terest. Set
SI to resct ;H1 d a t the calcula ted equa torial
cro-,-, ing link' return it tu run . Spot check
the timer for th e firs t few weeks to ge t an
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If there is sufficient interest , it wou ld be
possible to pre pare a short art icle o n track
ing techn iqu es - let 73 know if yo u would
like to see such an art icle . A fu tu re art ic le in
thi s series will show some of the au to mated
weather sate ll ite equ ipme nt that ca n be
inte rfaced wit h the timer. Th is will include
tu rning o n th e recorder at preset points in
th e sa te ll ite orbit during t he dail y "win
dows" and automated a nte nna trac king.
With th is sort of eq uipme nt t he satellite
station can opera te whi le you arc away at
work or even a mo nth's vacat ion and the
pictures will be waiting whe n you return.
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MEET TRE STATE OF TRE ART
ON 2 METERS•••

TRE 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 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 10kHz steps
• Separate VXO and RIT for full between-channel tun ing
• 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 SINAD)
• 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
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Gary L. Ta ter W3HUC
7925 No tt ingham Way
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Four minutes to acquisition of signal.
Three minutes, two minutes, one minute .
Are these the sounds of a NASA satellite
control room? Not necessarily. They just
might be the thoughts of a radio amateur as
he sits at his operating position waiting for
the next OSCAR satellite pass.

high and has an oc tahedra l crossec tion of 14
inches. T he photograp h of Jan King W3GE Y
and AMSAT·OSCAR·B (OSCA R 7) should
give you a good idea of ho w small a sa te ll ite
can be. Specific details o n t he ca pabilities of
OSCAR 7 can be fou nd in the refere nces at
the e nd of this art ic le.
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The best way to get started in sate ll ite
co mmunica tions is to li sten to se ve ra l satc l
lite passes. Most any receiver capable of

Jan King W3GEY (Project Manager) and
Marie Marr (AMSA T's aerospace technician)
pose with the AMSAT·OSCAR·B sa tel/ite.

• . -

Gelling Started

I f you have receivi ng equi pme n t for 80· 10
meters and haven' t liste ned for OSCAR 6

as yet, you arc missing one of the new and
exc iting facets of ama te ur radio. Thisarticle
describes how you can gel started, equip
ment requirements, freq uencies and when to
li sten .

Basica ll y , AMSAT-OSCA R 6 is a li near
translato r in a 9 10 mi le polar orbit that
re transmits t he CW and .SS B signals it picks
up in the band 145.900 to 146.000 MHz
down to the 29.450 to 29 .550 MHz band.
The 9 10 mile orbit gives th is repea ter in
space a range of com munication of about
five thousa nd miles . Trul y a mazi ng whe n
you consi der the ten meter transmitter runs
less tha n a watt.

A MSAT·OSCAR 7, launched No vember
15, 1974, is ve ry si milar to OSCAR 6 with
the addition or a linear translator with a
receiver on 432 MHz and a tran smitt er on
144 MHz. The exac t freq ue ncies for bo th
sate ll ites arc li sted in Table 1. As you can
sec, OSCA R 7 has seve ral more transl a to rs
.md beacons than OSCA R 6. To accomoda te
the translators, command and control
modules and batteries, OSCA R 7 is larger
than its predecessor . OSCA R 7 is 17 inc hes
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4 ELE ME NT
2 ME TE R

432 MHl BEAM

4 E LE MEN T
2 ME TE R

,
---~'----

't-r-r' ROTOR

mended. A Jo hnso n 6N2 or Ameco TX-62 at
fift y W with 100 feet of RG-8 and a four
clement beam is one accepta ble ap proac h.
Good resu lts have been ac hieve d with key ing
a 10 W 2 mete r FM rig o n CW an d an e leven
clement beam. Although some sa tell ite use"
have both az imuth and elevat ion control, a
simpler but very effective comprom ise is to
elevate the VHF ante nnas by 30 degrees.
The ante nnas I use arc shown in Fig. 2.

Operation

To make contacts you'll need to hear
your two meter signa l as it is retransmitted
down to y our ten meter receiver. T he
normal procedure is to send a series o f da hs
while tu ning your rece ive r until you fi nd
yourse lf. Now you can compare your signal
against the o ther signals in the passband and
ad just your power input accordingly .
Remember all of the signals in the o utput of
the sate ll ite arc sharing the one W in
proportion to their strengt h at the sate llite's

3 ELE ME NT IO ME TER BEAM

Fig. 2. OSCA R 6 and OSCAR 7 antennas at
W3HUC.

receiver. Excessive power by one user may
ove rload the sa te ll ite's AGC and re duce the
strengt h of ot her user's signals, thereby
causing interfere nce and possi bly disru pting
QSOs in progress. The FCC has interpreted
overloading the sate llite as a vio lation of
section 9 7.67 (b) of the Rules. By monitor-

>10 TO ' 20 V

';"
t

-">- ' 0

t: r "i'-cac

co '000< '00' r

1', '00

1°'r r.

receiving 29.45 10 29.55 MHz is fine to
begin with. To insure your receiver is at its
best, you shou ld co nsider peakin g t he rf
amp lifier for rece ption at 29 .5 MHz. The
crys ta l ca librator is a handy signal source for

Fig. 1. A simple 10m preamp. TI , T2 MPF 102,
MPF 106, 2N4416 LI , L2, L 3 Identical 1.2 uH, 11
turns #26 enameled wire on 3/1 6" slug tuned
form . Tap L i , L 3 at 3 turns.

this operat ion. Additionall y, for serious
satellite work, you 'll probably need a good
tcn meter preamp.

Fi g. 1 shows a simple preamp useful o n 10
or 2 meters, with appropriate coils, of
course. Alth ough thi s design uses two FETs,
it needs no neutralization, which is handy. It
can be constructed in a mini-box or on J

sma ll printed circ uit car d and placed in your
rece iver. Any ten meter signal can be used to
tunc it up.

The preamp will insure that you can hear
both sides o f each QSO in progress o n the
sa te lli te when you listen in. This is an
exce ll ent test of your receiving set up .

On ten meters I usc three antennas, but to
start o ut, any low band antenna will do.
When the sa te ll ite is low on the hori zon I use
a 3 clement 10 met er beam. For overhead
passes I switch 10 a 10 meter dipole or te n
meter verti ca l. The switc h is a wafe r ty pe in
a mi ni-box. The vertical has no radials to
imp rove the high angle radiat ion.

Another test for your receiver is that
when OSCAR 6 is in range, you shou ld be
able to hear considerable noise in your
receiver passband . Th is is the retransmitted
noise from the satelli te's receiver.

After listen ing to several passes, you' ll
probably want to make some contacts using
OSCAR 6. To work through the two to ten
meter repea ters of both satellites, one hun
dred W effective rad iated power is reco m-

FEBRUARY 1975 55



Fred W2GN displays his compact mobile OSCAR satellite station.

,

ing your return signal, you can easily avoid
suc h proble ms.

When To Listen

Determini ng when OSCA R 6 or OSCAR 7
is in range of your locatio n is muc h easier
than you think . In fact , after a few nights of
listening to OSCAR you'll probably be able
to calcu late the passes for the following
evening in your head. Oscar 7 has a
similar orbit to OSCAR 6. Thus, what you
learn for OSCA R 6 wi ll also be usefu l for
OSCA R 7.

OSCAR 6 or bits t he eart h at an alti tude
o f 91 0 miles and when it crosses th e eq ua tor

heading north (ascending node), it makes an
angle of 101.77 with the equator. The first
asce nding no de orbit afte r OOOOZ has bee n
desig nate d the reference orbit. The time the
sate ll ite crosses the equator, poin t A in Fig.
3, on eac h day 's refe rence orbi t is pu blished
in the 73 Magazine AM SAT News Colum n
and in the AMSA r Newsletter, or from
AMSAT by sending a self addressed stamped
envelope to: AMSAT, P.O. Box 27, Wash
ington, D.C., 20044 for two months orbital
data .

The reference orbit information co nsists
primarily of an equa to r crossi ng ti me and
degrees wes t of Gree nwic h the equa tor

Table 1
OSCAR 6 and OSCAR 7 input, output, beacon

and statio n receiver requirements

56

UPLINK
(M Hz)

OSCAR 6 145.9·146.0
BEACON

OSCAR 7 145.850·145.950
432.125·432.175

BEACONS

OOWNLINK
(MHzl

29.450·29.550
29.450

29.40-29.50
145.975·145.925
29.5
145.98
435.1
2304.1

RECEIVER
(28 MHz i ·1I

29.450·29.550
29.450

29.40-29.50
29.975·29.925
29.50
29.98
31.1
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PART 1 SEND FOR OUR 7 PC.

10.000 WORD SSTV
STORY. Everyt hing fro m
SSTV frequency allocations to
reprin ts of ham magazi ne SSTV
articles that yo u may have
missed .

PART3

PART2 WE'LL SEND YOU
OUR DIRECTORY OF
SSTV OPERATORS!
Talk with them you rself and
see how much they enjoy SSTV,
You might fi nd that old friend
you used to work o n 6 me te rs
has go ne to SSTV.

ruNE TO 14.230 mHz
AND SEE ALL THE SSTV
ACTION
There is almost continuo us SSTV
activity on 14.230. A good way to
get the inside SSTV story is to
mon itor this frequency.

PART4

,
••' ..'.."."•

WE'LL SHIP YOU OUR MONITOR
AND/OR CAMERA ON OUR
100% SATISFACTION OR
MONEY BACK GUARANTEE
See for yourself why SSTV is the fastest grow
ing amateur radio activity.
MODEL 70A SSTV MONITOR $345
MODEL 80A SSTV CAMERA $345
MODEL 61 VIEWFINDER 5265

ADDflESS ~

NAME CAlL _

,
I
I
I
I
I

...I

ROBOT

7

ROBOT RESEARCH INC.
759 1 Convoy Court

San Diego, CA 92 111
Ph. (7 14) 279-9 430

CITY _

LSTATE-------~--Z1P-------~

r
Please send me the following :I 0 Free 7 pc SSTV literature D M odel 70A SSTV

I
m onito r D Model aDA SSTV camera 0 M od el 6 1
Viewfi nder

I
I



crossing wil l ta ke place. As an exa mple, t he
informati on bel o w for or bit 9 121 shows th at

OSCAR 6 crossed the eq uator at 9:35 PM
EDT at 72 .1° west longitude o n Sunday
evening, Oc to ber 13, 1974. From ex
perie nce, I kne w that at about 9: 40 PM on
th is da te I wo uld begin to hear statio ns
south of me in QSO via the sate llite .

Once you know the pertine nt information

REV

9121

DATE

14 OCT 74

GMT

01 35

LONG ITUD E W.

°72.1

which occur in the evening, there arc also
descendin g node orbits which occ ur during
the morn ing hours. By using simple ca lcu la
tions, you can dete rmine the time requi red
for the sate ll ite to travel from its equator
crossing o n the ot her side of the earth to a
point where you can access it. The example
in Fig. 4 places the sate ll ite on t he equator
at 260 .9° west longit ude at 14 :11 Z. At
approx imate ly 14:40Z the satell ite wi ll
reach its most north ern point and begin its
southwa rd journey over North Amer ica
reac hing the equator at 15: 09Z. T hese times
can be determined by adding one quarter

Tabl e 2
AMSAT nets provide information to new satellite users

FREQUENCY

3850 LSB
3850 LSB
14280 USB
21 280 USB
3780 LSB
3560 LSB
14320 USB
3850 LSB

AREA

No . America East
No. America West
International
International
Western Europe
JA Net
SE Asi a
Zl Net

TIME

Monday 9PM EDT (01002 Tues)
Monday 7PM PDT (02002 Tuesl
Sunday 18002
Sunday 19002
Sunday 09152
Monday 13002
Thursday 13002
Mon., Thur '. Sat. 7PM NZT

NET CONTROL

W3ZM
W60AL
W3ZM
W3ZM
G31QR
JA1ANG
JA1ANG
ZLlWB

and o ne half of an orb it perio d, respective ly,
to t he t ime of the start of t he orbit.

T he sate llite wil l cross the equat or at
95.3° west longitude, as determined from
the fo llo wing equatio n:

for a refe rence orb it, it is easy to determi ne
the rema ining orbits for t hat day and, in
fact, fo r the rest of OSCA R 6's li fe. Since
the satell ite 's period is 144.994 55 minutes,
all that you need do is add one hou r and
fif ty-five minutes to the refere nce orbit
equator crossing to get the seco nd crossi ng
of the day .

To determine where the sate ll ite will cross
the equator simply add 28 .7° to the fi rst
equator crossing as show n below.

11 4 .994
--:or-
11 4.994

2

= 28.748

- 57.497

min .

•min.

REV

9 122

DATE

140CT 74

GMT

0330

L ONGITUDE W.

100.8°
260.9° - 180° + 14.37 "" 95.3°

the east. Thus, the sate llite appears to have
moved to the west.

In addi tion to the asce ndi ng node orbits

AS CEN DING
NOOE

A \,

Fig. 3. Ascending node (north bound) equator
crcssme.

EOU ATOR

= 28.7487°

24x60

114.9455

Thi s is easily explained since the earth is
spinning u nder OSCAR 6. During t he t ime it
takes OSCAR 6 to re tur n to t he beginn ing of
its orbit, the earth has moved 28.7° to
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To comp le te th is example, assume your
locatio n is approx ima tely 90° west lo ngitu de
and la titude suc h that you normall y hear the
satelli te five minutes afte r a n asce nding node
equator crossing. T herefore, for a ncar ove r
head pass, as in th is exa mple , you shou ld
begin to hear the sate ll ite twenty fi ve
min utes befo re it reaches the equa tor . For
the next twe nty minu tes unti l 15 :04Z you
should be able to access the sate lli te .
Obviously , if you are significantly east or
west o f th is locatio n for this particu lar pass,
the access window would be much shorte r
than twe nty minutes.

Listed in Table 2 are the AMSAT nets
where specific quest ions you may have will
be answered for you . The nets provide up to
date informa tion for both newcomers and
regu lar use rs on suc h items as the sta tus of
OSCAR 6, launch date for OSCA R 7, etc.
For example, at the time thi s art icle was
writ ten, OSCAR 6 was turned o n a t OOOO Z
for twe nty-four hours o n the follo wi ng GMT
days: Mondays, T hursdays and Sa turdays.
During the summer, desce ndin g node (south
bound ) passes for OSCAR 6 were turned o n
for Sunday mornin gs. During the sc hool

Experiments

•

\

14 40 Z

EOUATOR

',,0</ .:..-' __..
•

•,
/

ACCESS """ ,'mow

1 ~:04 Z

1!5:09 l
95.3·

Fig. 4. Calc ulation of descending no de access
window.

year, Tuesday and Friday morn ing passes are
turned o n for use as an educatio nal tool. If
the sa tellite's bat tery voltage is suffic ie nt,
both the weekday and weeke nd descendi ng
node orb its wi ll be available. OSCA R 7 has
been designed wit h a positive power budget
and should be ava ilable for more orbits th an
OSCAR 6. T he AMSAT nets will st ill
provide current in formation on special
events for sa te llite users.

There are many simple ex per ime nts that
can be accomp lished usi ng OSCA R 6 a nd 7.
For example , an OSCA R a mateur sta tio n
and a frequency counter can be used to
demonst rate th at the moving sate llite causes
a Doppler shir t on the downlin k signals o r
plus/m inu s 5.7 kHl o n the ten meter signa ls

14.37°
28.7487

2

Confirming
Reception By

l--- - -i

OSCARAMSAT
Radio Amateur Satellite Corporation""""'"

P.O. BOX 27 . WASHINGTON . O. C. 20044 USA,,'"
OSCAR 6 QSL card that you can receive by sending a report to A MS A T that includes
normal OSL informa tion on sta tions you hear usinq the satelli te.
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CAMERA
DARKROOM
FILM CUTTING
TRACING

KIT CO NTAINS 5" x 6" stee l pri nt ing fram e 4 sheets 5 " x 6 " photocopy film yellow "l ler , c hem icals fo r 1 cmt fi lm developer
and 1 p in t film fixer 5" x e'tcoc oer clad board 3 " x 4 \'," copper cl ad boa rd spray can o f photo e tch resi st, 1 om t resi st developer,
2 sheers 8'>" x 11" layo ut 111m 1 roll 1 16 " pri nted c.rcurt tap e. 1 ro ll 1/32 " pr inted cncurt tape , 8 shee ts d ry tra nsfer direct etc h
PC patterns mcluomo pads tre nsrstors ro und can and fla t pack res DIP res edge card co nnec to rs , lines, Circles , jogs. etc .
'. Ib anhydrous rente c hlo r ide to ma ke 1 pin t e tc ha nt. Instruct ions

ER-4 COMPLETE PHOTO ETCH SET postpa id $24.95
AT YOUR DISTRIBUTOR OR DIRECT (N. J. residents add sales tax)

TheDATAKcorp.e65 71stSt. eGuttenberg, N.J.07093
An easier experime nt is to determine the
mi nimu m ERP whic h sti ll allows you to hear
your own signa l. There arc many fascinati ng
experiments that are possible from copying
the CW tele me try, such as determining the
spin ra te of t he satelli te .

Results

Resul ts on OSCAR 6 have been pheno
menal. Well over 2400 amateurs have made
over 100,000 two way contacts . T his is a
tremen dous growth ra te from t he previous
two sate ll ites desi gned for two way co m
mu nicati ons, OSCAR 3 and 4. There were
98 successful use rs on OSCAR 3 and 11
use rs for OSCAR 4_ Short lifetime was t he
primary reaso n for t he limi ted usc of t hese
sa te llites; ho wever, the ex perie nce gained by
both th e use rs and developers contri buted to
the success of OSCA R 6.

The list of count ries yo u can work
th rou gh OSCAR con tinues to grow . The last
cou nt shows t ha t statio ns from 87 count ries
have made contacts t hro ugh OSCA R 6. Prio r
to the launch of OSCAR 7, the number of
sta tions who had attai ned t he goal of

60

worked all sta tes had risen to sixteen.
I n conclusion, whether y ou wish to write

a special compute r program for sate llite usc
or study propagation from sate llites for a
high school proje ct, the o nly limit is your
imagination. If you arc a DXcr, the n work
ing out to the fringes of the satell ite's
capabil ity for new countries may appeal to
you. Whatever your amateur radio interests
are, this is the time to apply them to satell ite
communicatio ns and discover both the
enjoyme nt and challenge of th is new fron tier
in amateur radio .

REFERENCES

ARRL, Member's Guide to Amateur Sat el
lites, Newington, Co nn. , 197 3. 32 pages.
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Kassc r and King. " OSCAR 7 a nd its Ca pa bil
it ies," QS T, Febru ary 1974. P. 56.
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municatio ns." AMSA T Newsletter, J une
1974. p, 25.
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John M. Franke WA4WDL
1006 Westmoreland Avenue
Apt. 225
Norfolk VA 23508

How to Find a Satellite
II Simplifie d Graphical Tech niqu e for Satelli te Orbit Predic tio n

Fig. 2. Predic tion Jin es for Saturdays,

9 16 23 30 1 14
SE PT 19 72 OC T 19 72

OATE

• Orbits actually heard.
• Estimated orbits.
* Orbits predicted by this graph.

WR ONG $ATH~ITE ..

' A ML~.,-~-~--..L--:':---::---:------:.
19 26 2
AUG 1972

'PM h /

4PM

NOON

T IM E

" M

tion is o n the vertical axis. Only daylight
hours are shown because the satellite was
solar powered. With several weekends
plotted, I began drawing straight lines con
nec ting the points from one Saturday to the
next and extending them on to the fo llowing

• •

T he use of orbiting sate ll ites by amateur
radio operators is ex panding rapidly.

Amateurs were there to pick up the first
beeps from Sputnik. Today with the Oscar
series of satell ites and the various weather
satell ites, the need for a simple orbit pred ic
tion method is increased. T he technique
used here evolved from such a need. I had
been monitoring one of the Essa satellites
for several months o n weeke nds only. Each
Saturday I moni tored the receive r until I
heard a pass. T he next pass would be o ne
hour and forty five minu tes later. This
accuracy suffice d for each weekend but the
error in ex tending it to the next weeken d
was excessive . Broadcasts of eq uatorial
crossings were available bu t th at method
appeared too co mplex. Surely a simpler
method could be found th at could be used
when such broadcasts were available or not.

The answer was simple : to analyze experi 
mental data you graph it and try to fit an

•

equati on to it. So I graphed both the orbits I
heard and the predicted times for the pre
vious and next orbit. T he graph for several
Saturdays is shown in Fig. 1. The horizontal
axis shows the date and the time of observa-

4 PM 00• 0
0

0

"M • •
• • • •

NOON 0 •
• •• •

lOA M •• •
0

'4M
0

' 9 26 e 9 .. aa ' 0 r ,.
AUG 19 12 SEPT 19 72 OCT 19 12

DATE

Fig. 1. Plot of Saturday receptions.

TIM E

GPM

• Estimated time of reception.
• Reception of orbit.

o

Satu rday. T his is illustrated in Fig. 2. A
pattern appeared. Afte r all if t he orbit is
periodic t hen t he pattern should be period ic.
A si milar gridwork was found for orbits
heard on Sundays. The two grids are paralle l.
By exte nd ing th e grid lines for any day,
passes on that weekday in the future could
be determin ed. The uncertain ty of a predic
tio n could be estimated by how well three or
more prediction li nes crossed . If they all
cross at t he same point, the accu racy is high.
If they cross in an area several minutes high
then the uncertainty is rough ly equal to the
number of minutes between the most
separated li nes. As more or bits are heard and
plotted, the accuracy improves.

Receptio n times for days other than
Saturday or Su nday can be determined as
shown in Fig. 3. Here the resu lts of two
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available
for thefirst time
inNorth America

the allNEWsynthesized
V HFFM TRANSCEIVER
theKDK-144

Compare t he f eatures:
SYNTHES IZED - no more crysta ls
L.E.D. READOUT - for qu ick, easy reada bil ity
10KHZ FREQUENCY DIA L UP CAPABI LI T Y 146-148 MH Z - Perfect
for the 2nd generat ion of repea ters and simplex channels
600 KHZ UP AND DOWN REPEATE R CA PA BILITY
POWERFU L 2W A UDIO O UTPU T ONLY
lOW.R.F. OUTPUT
Compare the sizes:
KDK -144 2" x 6 3/8 " x 7 3/4 " Deep
rCOM AC-230 29/32 " x 6 1/8 " x 8y," Deep
CLEGG FM 278 3y," x 7 3/8" x 9\4" Deep F.O.B. Bla ine Wash.

HA M IM PO RT SALES
P.O. Box 1009 Bla ine Wash. 98230
(Washington State Resi dents ad d 5% Sales Tax)
Please Rush me a KD K-1 44. Enclosed is a 0 cheque
o money order fo r $399. (p lus sa les tax if applicab le)
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TONE BURST ENCODER
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e Previousiy pre dic te d orbi t.
• Orbit h eard.
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• N e w! Eleven
tones in one

11()O ~ encoder.
10('10 • LC oscillator.
IUQ Stable; no RC..~
'.)0 _ c i rc uits t 0
0" _ dr ift.

• N o batteries
needed.

• Fu ll one year
warranty .

• Now, all t he popu lar tone f requencies in
one encoder . Panel switch se lects 1650.
18 00. 1950, 2000, 2100, 2250, 2400.
2550.2700, 2850, 3000 Hz.

• High and lo w impedance ou tputs - works
with all t ransm itt ers. Level adjust ment
provided.

• va-seco nd tone burst time also adjustable.
Continuous tone if needed .

• Free descr ipt ive brochu re on request.
• Order direct. Price $37.50 PPD USA (5%

tax C ett t. )

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

Fig. 3. Predict ion of weekday or bits.

successive weekends are plotted. Drawing
straight lines from one Saturday point
through a Sunday point to a point on the
next Saturday, a grid is generated. Where the
grid lines cross each day a passage of the
satelli te should occur.

This method is simple, fast and easy on
the brai n. The power of graphing cannot be
underestimated.

. .. WA4WDL

STARTLINGLEARNINGBREAKTHROUGH
NOVICE THEORY TAPES

ORDER TODAY!

Scie n t is ts have proven t hat
y o u learn f aster by listening
t han by reading becau~e y ou
ca n p lay a casset te tape over
an d over in your sp are time 
even w h ile y ou 're driving! You
get m ore a nd m ore info each
t ime you h ear it.

You can't p rogress w i t hou t
so l id f u n damenta ls. These f our
hour-l ong tapes giv e you all
the basics you 'll n eed t o pass
the Novice ex am eas i ly. These
d ay s, t h e exam c hanges so fast
that you .c an"t m emori ze f or it
any m ore. Besides, this way
you' ll h ave an understanding
o f t he b asic s w h ic h w ill b e
i nvaluab le to you f or the r est
of your life! Ca n y ou aff o rd t o
ta ke yo ur N o v ice exam w i t h 
o u t f irst listening to you r
t apes?

- ee -

SET OF 4 TAPES
ON LY $13.95

Most cassettes t hese days sel l
for $6 and uc. But 73 is
interested in helping ge t more
amateurs, not being in t he
tape business. So we' re giving
you t he comp lete set of four
tapes for t he incredibly low
price of ON L Y $13.95. A nd
they' ll play on a ny casse tte
p layer on the market!

You'l l be astounded at how
rea lly simp le t h e t heory is
w hen you hear it expla ined on
these tapes. Nine year o ld
c h ildren h ave u sed our cassette
co u rse to breeze through their
novice exam! Three tapes of
t h eory and one o f q uestions
and answers from t he la test
novice exams give you the
edge you n eed to do I ik ewise.

73 MAGAZI NE, PETERBOROUGH, NH 03458
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Peter A. Stark K2 0A W
196 Forest Drive
Mt. Kisco NY 10549

easuring Heating

Oi Usage

N
o w that winte r is here aga in, and wi t h
it another fue l shortage (or, at least,

that 's the way it looks in Oc tober as t his is
being writte n), it 's time for you to apply

your e lectro nics know how to the pro ble m.
Measurin g ho w much heating oil you use

is not easy . If your oi l tan k has a gauge, the
best it pro bably does is to te ll you whether
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you have a half-tank or quarter-tank. And if
you have an outsi de tank buried under yo ur
lawn, maybe you don't have a gauge on it at
all. Bu t wi th just a few doll ars' worth of
parts, you can measure yo ur oil usage day by
day, or even by the hour.

A ty pical oil burner has an oil pump,
whic h pressuri zes the oil up to around 100
psi; the oil is then squirted into the firebox
through a nozzle which is ca librated in
gallo ns per hour. To determine the number
of gallo ns used, you only need to know how
long the burne r has run. This is easy to do
with a running-time meter, whic h measures
elapsed time .

To do the install ation, get yourself a l l 0
V runni ng-t ime meter which can be read
down to the nearest 1/1 0 hour or better.
The fi ner the calibrations on the meter, the
better. If a 110 V me ter is not available, you
can use other voltages if yo u add an appro
priate transformer. You mount t he unit in a
box at a convenie nt location, and connec t it
directl y across the burne r motor. Now every
time the burner runs, the time meter runs as
we ll.

Although you can use the nozzle calibra
tion as a rough starting point, for best results
yo u should calibrate the meter yourself. This
is easy to do by div iding the total elapsed
time between two oil deliveries into the
number of gallo ns consumed. Repeating th is
calibratio n a few times should gi ve you a
fai rly exact figure for the gallo ns-per-hour
usage of your bu rner; th e cal ibrat io n should
be repeated, of course, each time you
replace t he nozz le .

Once you know the cali bra tion fi gure,
you can easi ly compute the num ber of

gallons of fu el used for ty pical household
tasks. For ins tance, if you find that the
burner uses 1.1 gallo ns per hour of ru nning
time, you can calculate how much oil your
XYL uses in her 1 hour shower. In order to
get the best accuracy, during th is time you
should turn down your thermostats so that
the burner is used only for heating the
shower water, a nd not for heating the house.
This may leave her slightly cold when she
comes out, but you can explai n that's
necessary for the progress of scie nce. If you
then find that the burner ran for 0.7 hour,
your figure for the oil needed to heat her
showe r water is 0.77 gallons.

Other uses are possible too . For instance,
on an extre mely col d day during the winter
you might find that your house simply does
not get over 60 degrees and you're freezi ng.
If, during a 24-hour period, you fi nd th at
the runn ing-time meter has run 23.5 hours,
then you can suspect that the boiler/b urner
combi natio n is too small for yo ur house. On
the other hand, if it has run only 12 hours,
then you can suspect that the boil er/burner
size is OK, but the distribution system (such
as radiators and circulator pump) is too
small to get all the heat produced in the
boil er distributed into th e house.

Finally, if oil ra tio ning should come
about, you can keep track of yo ur dail y oil
usage and, if needed, cut down on your
usage in the early part of t he month so as to
leave e no ugh oil for the las t few days of the
month. You may not have any more oil, but
at least such a syste m wi ll allow you to keep
from runnin g out of your allotment alto
gether.

... K20AW

.--:----~E~x~c~L~u~s l~v~E~6~6~F~0~0~T-CIMDR Ii AIND 75 TH RU 10 METER DIPOLE

NO T RAPS - NO COl LS - NO STUBS - NO CAPACITO RS
Full y A ir renea - Thousands Alreadv in Use

I =:J ;>Eg14E¥F¥~4 _]=FE

#t 6 40 % Copper Weld wire an nealed so It hand les like so ft Copper wire - Rated for better t han fu ll
legal power AM fCW or SSB-Coaxial o r Balanced 5 0 to 75 o hm f eed line - VSWR under 1 .5 to 1 at
most heights - Stai nless Steel hard w are - D rop Pro o f Insulators - Terri fi c Perfo rma nc e - No coils
or traps to break do wn o r change under wea ther co nditions - Completely Assembled ready to put
up - Guara nte ed 1 y ear - ONE D E SI G N DOES IT A L L; 7 5- 10HD - ON L Y $ 1 2.0 0 A B A N D !

Model 75-10HD. .$60.00 ..66 Ft. .75 thru 10 meters Model 75.40H D. .$40.00 . .66 Ft. .75 th ru 40 mete rs
Model 75·20HD ..$50.00 . .66 Ft .. 75 th ru 20 meters Model 40·20HD . .$33.00..35 Ft..40 th ru 20 meters

Model BO-40 HD ..$42.00..69 Ft . .BO·40· ' 5 meter (CW)
ORDER DIRECT OR WRITE F OR 00· ND O R T HRU YOUR FAVORI TE

FULL I N FORMA T ION DR' AI 300 S. Shawnee DISTR IBUTOR
_ Leaven wort h , Kansas 660 4B
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Teco is a subsidia ry of Tucker Electronics. Tucker is the world 's largest supplier of
reconditioned test equipment, the original test instrument DISTRIB UTOR
(with 18 lines of new test equipment), and the Southwest 's leading repair and
calibratio n facility .

5 Good Reasons Why YOU Should
Buy Your Ham Equipment From TEeD

I. Wats Communication: You can shop by either mail or by telephone, toll free.
You merely dial 800-527-4642 and ask for Teco. Your questions will be
promptly answered.

2. Trade-ins: We will allow top dollar for your excess test equipment in trade for
new ham equipment. Typical trade-in allowances: HP 200 CD ($100.00), HP
6080 ($600.00), HP 410B ($90 .00), Bird 611 ($100.00). We will also take
Ham and CB equipment and calculator trade-ins.

3. Financing: You can finance your purchase through BankAmericard, Master
Charge or American Express, with up to 24 months to pay.

Complete facilities for both domestic and exportShipping Facilities:
shipments.

5. Service: Teco is service oriented. Complete serv ice facilities in-house. A
complete comprehensive technical manual library is available to assist you
with equipment problems.

4.

TEe0 a subsidiary of Tucker Electronics Co.
SURPLUS TEST EQUIPMENT FOR BARGAIN HUNTERS

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND. TX. 75040

214-348-1560
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Leonard Duschenchuk WA2KHK
255 Stewart Avenue
Bethpage NY 11 714
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Fig. 2.

desirin g to see meters read bel o w zero the
o ther pole of the d pdt switch was wired as
shown. Now, when in the age "out" position
the meter will read zero as it should . T his
modifica t ion involves simply o pe ning the
ex isting black lead a t the socket of V3 and
placi ng the swi tch in series with the me ter
switch. With these modificat io ns your trans
ce iver will no w have age fea tures normall y
fou nd o nly on de luxe SW receivers. Use of
the age switches involves opening th e hi nged
cover which is really no problem.

. . . WA2KHK

tube V13A, pin 1, the printed c ircu it foil is
cu t with an x -acto knife o r razo r blad e. T wo
slices abo ut 1/ 32" apart will give th e
required separation. Wires are now soldered
to each side of the cut side of th e cut fo il
a nd co nnected the dpdt switc h as indicated.
This is your age "in-out" switc h . Since the
me ter bridge circu it is now unbalan ced when
in the agc " out" posit ion the meter will read
be low zero o n the S meter scale. Not

,
a

NO

" "
TO MEl IO R

6A T3 SWITC H
MICROSWITCH TYPE

I

o

Fig. 1.
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W hile workin g a lot of cw with my
transce iver it soon became apparent

that some control of th e agc time con stant
and select ion of agc to the "au tOO po siti on
would be desirabl e. Also, a ny modifications
t hat are made should not require the dr illing
of new holes o r marri ng of the fro n t panel.
In this way the un it cou ld be res tored to its
o rigi nal configurat io n.

This mo dification consists of add ing two
miniatu re switches o n a small "L" shaped
bracket which is moun ted to the top righ t
side of th e LMO power su pply cover
u til izing the ex ist ing two self-tapping screws.
A sps t switch is used to co n tro l the age time
constant from either "fast" to "slo w." The
ground e nd of the ex is t ing 3300n resistor is
raised fro m the prin ted circuit board and a
sma ll terminal str ip' is placed on la p of the
board under an existing screw that ho lds the
circu it board to the chassis. The free e nd of
the resi sto r is connected to th e terminal str ip
lug. A wire connects fro m this t ie point to
the spd t switch as indicated in Fig. 1. At
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COUNT ON
WHEN PRICE AND QUALITY ARE IMPORTANT

The Model 60 Frequency Co unter
(shown with 160 Hetrodyne un it)
measures frequency fro m 1 KHz to
60 MHz w ith a full 5 d ig it readout
(ove rrang ing fea ture provides an
eq uivalent 8 digit d isplay). With th e
optional 160 Converte r, th is t iny (less
than 4 pounds) coun ter w i ll also read
130 to 160 MHz wi th a sensitivity of
50 MV. With inputs of up to 100 MV,
the unit w ill cove r the f ul l ran ge of
110 MHz to 170 MHz. On ly three
switch controls provide complete
ope ration - j ust plug in you r sig nal
and read the answer. Not a kit and
no adj ustments to be made!
• 10 MHz Crystal Time Base 1

PPMIWk
• 1 KHz o r 1 Hz reso lut ion
• 115 VAC or 12 VDC operat ion
• Au tomatical ly positioned dec imal
Model 60 w ith Manu al and

Accesso ries $299.00
Model 160 Con verter $ 50.00

The Tucker Model 5509 Frequen cy
Counter has a ful l 9 digit readou t
f rom 10Hz to 550 MHz. The Tu cker
Model 5509 provides the f inest re
so lution, h ig hest accu racy , and
highest sensitiv ity of any counte r in
th is pr ice range. Many features fo und
on the Model 5509 can only be fou nd
on a counter costing muc h more.
Li ke the Model 60, the Model 5509 is
simple to operate-just apply the
sig na l (10 MV or less) and select the
freq uen cy reso lution req ui red (f ro m
1 KHz to 1 Hz) and you have the an
swer. No where else can you obtain
a counter w ith the sensitivity , read
out, and accu racy o f the Model 5509.'
• 10 MHz Crystal Time Base 1 part in

1ovper day
• Sensit ivi ty of 10 MV to 550 MHz
• Full 9 digit In-Line Displ ay
• 11 5 VAC or 12124 V DC with Option

Power Co nverte r ava i lab le.

Model 5509 w ith Man ual and
Accessories $950.00

TEeo••
I

FEBRU AR Y 1975

a subsidiary of Tucker Electronics CO

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND, TX. 75040
214--348-1560
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J. Stanley Podger VE3DNR
55 GradwelJ Drive
Scarborough, On tario
Canada

fM vs AM- - -

,

which •
'S REALLY BETTER - -

R ecently, the use of FM on VHF has
grown by leaps and bounds. So have

the claims of the fans of this mode. Some
have even told me that F~f is superior to
SSB for weak signal work. Perhaps it is time
to objectively assess the rela tive merits of
AM and FM under weak signal condit ions. I
will try to confine my bias to the title .

A few years ago , around Metropoli tan
Toronto, there were many 2 meter mobile
AM sta tions. The average rig produced about
lOW output. There were also many Twoers
producing about YZW output. The popular
antennas were halos and turnstiles. Along
came the surplus F M rigs. Of course these
commercia l FM rigs did a better job. They
had many things going for them.

I . The FM rigs produced about 40W
output. Using the lOW AM rigs for compari
son , that is 4 times as much power.

2. The commercial FM rigs used speech
clippers as a guard agains t excess deviation.
Hardly any AM rigs around here used speech
clipping. You can get about a lO times
power advantage by using speech clipping.

3. The F M boys used vertical polariza
tion. The AM boys used horizontal polariza
t io n. If you look at Fig. 8 in VE3AAZ 's
article in QST I , you will see that a vertic al
antenna, 5 ft off the ground on a car, has a
dB or so adva ntage over a horizontal anten
na. For mobile-to-mobile opera t ion, the F M
boys have a 2 dB or so advantage . That is a
power ra tio about 1.6.

If we multiply these three power ratios,
we have (4 x lOx 1.6) a power advantage of
64 . No wo nder the F M boys do better than
the AM boys. No te that none of these
advantages are du e to the FM mode. The AM
boys co uld bu ild rigs giving 40W out, use
speech clipping and vertical po lariza tio n. So,
the fact that the FM boys are doing much
better tha n the AM boys says absolutely
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nothing about the relative merits of AM vs
F M. The advantage is in the equipment, not
the type of modulation.

A com mon claim for FM is that it is
better in the presence of noise. This is valid
or no t, depend ing on how you look at it.
Every respectable FM receiver has a li miter,
which helps to reduce the noise. An AM
receiver can also use a limiter. The FMers
have an advantage because they can clip
the ir waves as much as they want. The
AMers must not clip too much or they will
distort the desi red wave. For AM, you must
be able to control the degree of clipping to
fit the amplitude of the wave in the receiver.
Noise clipping is availab le to the FM man
and the AM man , but it is easie r fo r the
FMer to use this technique.

Bandwidth plays a big part in noise
suppression. If the noise is the high amp li
tude, short durat ion type, such as ignition
noise , a wide bandwid th is better. Narrow
bandwidths reduce the amplitudes of the
pulses and increase the time during which
they are present. This makes limiting less
profitable because you are chopping off a
sma ller part of the pulse. Therefore, when
impulse noise is the limiting facto r, the
wider bandwidths o f the FM syste m are
preferable to the narrower bandwidths of
the AM system. But even this is not neces
sarily true. Better impulse noise suppression
in either system can be ob tained with some
sort of noise silencer applied before the
filte rs in the i-f amplifier. With such a
silencer, the bandwidth of the i-f amp lifiers
would not be significant fo r this ty pe of
noise.

In the presence of random noise with low
peaks, such as receiver noise, the sit uatio n is
quit e diffe rent. The power of such noise is
propo rtional to the bandwid th . Twice as
much bandwidth produces twice as much
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ICOM
At ICOM the benchmark is quality.

ALL ICOM RADIOS HAVE ....

• 5 Helical Resonators

• O.4UV sensitivity

• High and Low I.F. Filters

• Extremely Low Spurious TX

INOUE'S NEW

PLL SYNTHESIZED

1C:-23C

• 67 + Channels (Direct or ±600 KHz)

• 30 KHz Steps (Optional 15 KHz)

• 146-148 MHz PLL Synthesized

• Modular Construction

• Transmit and Receive Trimmers

• ESP

• 5KHz Freq. Deviation

• "S" Meter

• Socket For Tones or Dial

• Digital Readout (No Tuning)

• P.L.L. Lock Indicator

• $489.00

• 5 Channels Included

• 22 Channels Total
• No Relays

• Large Speaker,
• Carrier Operated Light

$249.00
IC-22

IC·21 A

• 24 Channels
• Discriminator Meter

• Wide Range - 144· 148 MHz + MARS
••

• SWR Bridge

• AC Supply Built In

• DC Supply
• Mvdular Construction

• $449.00

rsco

FEBRUARY 1975

a subsiciarv of Tucker Electronics Co .

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND. TX. 75040
214-348-1560
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noise in the i-f amplifier. So the wideband
FM system has a disadvantage to overcome.
Comparing a 30 k Hz FM system and a 6 kHz
AM system, the Avfers have a 5 to I power
advantage with receiver noise befo re the
signal gets to the detect or. Clipping such
noise is not nearly as effect ive as the clipping
of impulse noise and bo th systems can use
clipping anyhow.

The most interesting and significant cha r
acteristic of FM, in my opinio n, is the
capture effect. It is a factor characteristic of
the mode itself. T he factors noted above
(bandwidth, use of clipping, etc.) were char
acterist ics of the way in which the mode was
used. When two signals are present in a
system, the little one distorts the big o ne in
amphtude and phase . The amplitude prob
le m is reduced in the FM syste m by clip ping.
The phase distort io n produces a more in te r
esting story . If you do some vec tor analysis,
as ou tlined by Terman", you will see that
for a given ratio of signal amplitudes, the
ratio of resulting deviations at the detector is
large. That is, the little signal may be only a
bit smaller tha n the larger signal in the i-f

•
system but it will be much sma ller after it
gets through the FM detecto r. Even if a little
signal is o nly sligh tly sma ller than the big
signal it will be clobbered by the detec tor.

Before th e FM boys start celebrat ing, I
should point out that it works both ways.
When the desired signal is the biggest one,
your signal captures the channel and you are
the big winner. When the desired signal is the
weaker one, as is often the case in ham
rad io, you lose your shirt. The performance
in the presence of no ise is si milar. When the
signal is stro nger than the no ise , the no ise is
suppressed. When the no ise is bigger than the
signal, the signal is suppressed. So there is a
relatively sharp threshold of signal strength
between solid copy and hopeless QRN .

The capture effect is most pronounced
when the modulation index is high. For
performance in noise, this means that a h igh
modulation index, and therefore more devi
at ion an d ba ndwidth, gives more suppression
of the weaker signal. Therefore, wideba nd
sys te ms have sharpe r th resholds of min imum
signal st reng th, but th is does not mean that
you can receive weaker signals. A 1 to 1
signal-to-noise ratio is still the threshold.
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The facto r of the modulation index also
produces different results at differen t audio
frequencies. The relationship between the
devia tion an d the modu lation index is shown
in the fo llowing equa tio n.

.. deviation
modulat ion index = d I ' frna u atron req.

For a given deviatio n , lo wer modulat ion
freq uencies give higher modulation indexes
than do higher modulation frequencies. That
is, under weak signal conditions, noise sup
pression will be better fo r the lo w au dio
freque ncies than for the high audio fre
quencies. Since the h igher audio frequencies
ca rry most of the intelligence, th is is an
important matt er.

T he higher audio freq uencies are in bad
shape in the prese nce of noise in any syste m.
Random noise (receiver noise) varies acco rd
ing to the bandwidth. There is as much noise
between 500 Hz and 600 Hz as there is
between 2500 Hz and 2600 Hz. On the
other hand, the human voice puts most of its
power in the lower frequencies. The higher
aud io frequencies suffer a poor signal-to
no ise ratio in an y system.

To give the higher audio freq uen cies a
fight ing chance , the FMer uses pre-emphasis
and de-e mphasis. In the transmitte r, the
higher audio frequencies are mad e bigger
than the lower frequences (pre-emphasis).
This gives the higher audio frequencies a
better chance against the noise . In the
receiver, the higher audio frequencies (and
the noise at these frequencies) are reduc ed

•

to restore the original re lat ionsh ip in the
speec h. T his tr ick can be applied in an AM
system, bu t hardly anyone does. The FMers
do it no t only because it is a good idea fo r
any syste m, but because they get a double
benefit. Not o nly do they get more devia tion
at the higher audio frequencies. bu t the
greater deviation gives better noise suppres
sion in the o ther guy's detector. That is, in
the receiver audio syste m, there is mo re
signal and less noise.

So it is time to try to su m up. Let us
assume that we have an AM tran smitter and
an FM tran smitter , bo th running a legal I
kW. lf we are co mpari ng the two syste ms
alo ne, the di fferences are these :
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Model 405 Linear

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

Power Supply for 505 only, Model 210 124'~

Power Supply for 505 and 405 , Model 251 , .'6900

-
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TEeo a subsidiary of Tucker ElectroniCS CO.

P.O , BOX 1050 1717 S , Jupiter Rd , GARLAND. TX. 75040
214-348-1560

The TRITON is a One-of-a-Kind HF transceiver . totally solid state including
the fina l amplifier. The new generation that does more th ing s 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 componen ts and no high
voltage to break down insulation or cause accidental shock.
Three, it has ample reserve power to run at full rating even for RTTY or
SSTV without limit. Great for contests or emergency servi ce .
Four, it is light and compact with a detachable AC power supply to work di
rectly from 12 vac - For mobile operation without tedious installation.
Five, the TRITON is a delight to operate. SSB is clean. cri sp and articulate.
Amplified ALC puts all available speech power into the antenna without
sp latter. 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 calibrator , 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 al l that is new and exciting in Solid State for
your greater enjoyment of Amateur Radio.

Argonaut

TRITON 1- 100 Watt Input ' 579"
MODEL 251 - Power Supply '79"

.... _. 0 000

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

Argonaut, Model 505 131900

Linear, 100 Watt, Model 405 114900
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I . The F M signal has a poorer signal-to
noise ratio in the receiver i-f amp lifier due to
t he wider bandwidth . If the F M system uses
5 ti mes as much bandwidth, it suffers from 5
times as much noise power.

2. If the signal-to-noise ratio in the i-f
amp lifier for the FM signal is just a bit better
than I to I , the noise will probably be
suppressed so mu ch that the signal will be
readable . The detector in the AM system
does not improve the signal-to-noise rat io .

With equal transmitter powers, when the
F M receiver has a I to 1 signal-to-noise ratio
( its threshold ) t he AM receiver has a 5 to I
power signal-to-noise ratio. So, I submit, the
debate should be on the question of whether
an AM signal, with clipping and pre-em
phasis, can be copied when the power
signal-to-noise ratio is 5 to 1. That is a bit
over 1 s-point. From my observatio ns on 2
meters, I would say that AM signals two
s-points o u t of th e noise are easily readable .
With clipping, which is ha rdly ever used
around here, signals one s-point out of t he
noise should be readily readable . Signals
weaker than one s-poin t au t of the noise
should be readab le wit h difficulty. Just
where the threshold o f readability is fo r AM
signals is a matter for d ebate , but su re ly the
difference bet ween th e two syste ms for
weak signal work is small.

You might object to comparing two I kW
transmitters , so let us deal with the trans
mitter conditions. What is a fair comparison
depends o n your point of view. If money is
not a proble m, you run all the power that
the law allows. The above analy sis assu mes
this so rt of condition. If you a re comparing
the t wo modes with t he same final tubes,
FM has a small advantage. Tubes usually are
ra ted for more plate dissipation for FM th an
for plate m od ulated AM. For a given de
power input, AM also requires a higher peak
power capabili ty than d oes FM . If y ou want
to compare total power drain , AM need s not
o nly the ca rrier power bu t a lmost as mu ch
modul a to r power , if heavy clipping is used.
That figure of Jh the carrier power fo r the
modulator that is usually used, is based o n
sine wave modulation, not clipped speech.
Therefore, t he cost facto rs in the tran smitter
are very mu ch in the favor of PM.
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FM is a fine mode when you are sending
to the general public (broadcasting) or for
t hose who use radio for business ( taxis,
police, e tc). Such people have little patience
wit h signals that are not free of n oise . PM
can o ffer noise-free recep t ion eve n wh en the
signa l is o nly a bit stro nger than the noise .
But hams are co mmunications nuts. They
love to d ig in the noise to work a distan t
station. We should not assume that FM is
best fo r us just because the commercial VHF
mo bile services use FM.

If yo u rea lly want a superior mo de , there
is always SS B or CWo SSB, particularly with
rf clipping in the transmitter , is d efinitely
superior to AM o r FM fo r weak signal work ,
but that is another argument. If SS B is too
rich fo r your blood , how about some double
sideband. suppressed carrier, with clip ping?
Since the QRM o n VH F is no great problem,
almost any com mu nica tions rece iver can do
an adequat e job o n sideb and, fo llowing a
crystal controlle d conver te r. A DSB trans
mitter with cl ipping is not very hard to
build.

Rep eaters c ha nged t he situatio n com
pletely, of course. Sideban d, ' single or
double , is no t practica l via repeaters, leaving
u s with AM or F M. T he large amounts of
su rp lus co mmerc ia l FM eq uip me nt go t ama
teurs sta rted with FM and re peaters. so
naturally when equip ment buil t fo r hams
came a lo ng, it too was I'M.

If it hadn' t been fo r repeaters it seems
likely that sideba nd wo u ld h ave even tua lly
fo rced the o t her modes to give way since it
is inherently superior where there are no
repeaters to exte n d the range o f "base"
sta t ions. But a ll is n ot OX o n 2 m and thus
repeaters a nd FM have j u st about comp lete ly
elimina te d t he competi tion in virtually every
par t of the cou ntry.

At any rate - the ne x t time a dy ed-in
the-wool FMer starts ta lking a bou t the tre
mendous a dvantages o f FM o ver other
modes, you will have some ammunition to
make the contact interesting - interesting
fo r you, a t least. . . .VE30NR
References
1. "An tenna Behavior Over Real Earth, " Walter H.
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Let an ALPHA 374 Bandpass Linear deliver all the power you can
legally use (in any mode, continuously!) and eliminate the chore
of amplifier tune-up, too. Using a '374, maximum legal power
with true 'instant band change' is a reality.

Add even more punch and crispness to that big signal with a
Magnum Six rf speech processor (or a DX Engineering model, if
you prefer). The rugged continuous duty ALPHA 374 easily
handles the extra average power demanded by an effective rf
speech processor. Buy a "no-tune-up" '374 in February and we'll
sell you an rf processor for ONE-THIRD price!

With any ALPHA maximum-legal-power linear you'll enjoy a new
level of convenience and operating pleasure. Don't wait - see your
dealer or contact ETO now for details.

The ALPHA 77D "UL TlMA TE LINEAR" - latest in the fabulous ALPHA
Seventy series - is now available. Call or write for information.

TEeo a subsidiary of Tucker Electronics CO.

P.O_BOX 1050 1717 S. Jupiter Rd. GARLAND, TX. 75040
214-348-1560
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Build Your Own Repeater
for only $365

VII F Engineering Kit s Simplify Construction

Construction of a repeater has been
d ifficult and complex by tradit ion.

This is not because repeater construction
must be difficul t and complex, but becau se
it just sounds hard . In add it io n most
repeater builders have not used an adequate
re peater design , have made poor eq uip ment
choices, and have encountered horrendous
pro ble ms of their own mak ing. The fact is
that repeater construction is simple and
straightforward provided that a sound design
is used an d a practical construction approach
is taken. We here in describe a simp le
approach to repeater construction and pro
vide a pattern for building a repeater fro m
scratch . The approach taken is not to give
every option, alternative, or possi bil ity for
every modu lar piece o f the repea ter. Instead,

76

a complete, workable design for a 15 watt
144 MHz repeater is desc ribed .

This art icle gives the necessary instruc
tio ns for bui lding, packagi ng, t ro ubleshoot
ing, and ma intaini ng a workable 144 MHz
repeater and gives a parts list with the names
and addresses of supp liers. The result ing
repeate r wi ll compare favo rably with mo st
commercial repeaters avai lable o n the
market today .

Equipment Selection

The radio equipme nt selected fo r the
repeater is listed at t he end of the article (see
Tab le 2). The VHF Engineering equipment
was chosen over other un its for a number of
reasons. T he equipment is very inexpen sive
and its performance equals the performance
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of many commercial units. It is fully solid
state and thus will have greater reliability
than tube units. It is avai lable in kit for m,
whic h means t hat the repeater bu ilder will
have to hand wire his o wn major com
ponents. By building t he eq uip ment himself,
the repeater engineer will get a good feeling
for the operation, adjustment, and mainten
ance of his eq u ipment. Th us, afte r t he
repeater is p laced in o peration, the repeater
engineer will be able to maintain it and keep
it o n t he air. There is great danger in buying
commercially built equ ipment unless you are
very familiar with it. It is easy to make a
repeater o perational only to find that you
can't kee p it on the air. All of the VHF
Engi nee ring eq uip me nt opera tes from 12 V
de; thu s, in a power failure, th e repeater can
be operated from a 12 V battery .

Many circuits have been published for the
construction of solid state identifiers. While
any of these circu its may be used , th e design
presented here uses a co mmerc ia lly availab le
kit. Identifiers are d iffic ult to bu il d and
difficu lt to debug if problems are encou n
tered, un less of course, the repeater builder
has a background in digital logic . Both time
an d mo ney economies lead one to buy such
a co mmercia lly available un it. Th is repea ter
uses t he ID from Si gnal Syste ms. Thi s unit
was se lected because of its good perfo r
mance at low cost ($34.00/kit),
($39 .00/wired and tested).

The antennas chosen are the V, wave
Ringo fro m CushCraft. These ante nnas are
low in cost, easy to moun t, and have their
patte rns o n fi le with the FCC.

Coax ial cable is one ite m overlooked in
regard to quality . The selection of poor
grade cable can negate all of the gains
introd uced in t he syste m by using to p
quali ty equip ment. Do not skimp o n cab le :
Use a good grade of 50 Ohm foam as
recommended in Tab le 2.

Assembli ng The Kits

Even before th inking about assembl ing
the re peate r, it is fi rst necessa ry to build the
indiv id ual kits and make sure th at they are
correc tly aligned. It is important to meti cu
lously follow t he instructions with each kit.
Do not substitute components or attempt to
make improvements in the ci rcuits, except as

FEB RU A R Y 1975

indicated in this article . Make sure that the
rece iver, transmitter, am plifier, and CO R are
working correctly as indepen dent un its. Do
not attempt to hook the uni ts together until
eac h unit ope rates indepe nde ntly. If pro
blems are encountered, tro ubleshooting in 
dividual un its is easier than troubleshooting
the system as a whole .

Modifications

For re peater usc, minor mod ifications
should be made to the transmi tter and
receiver, as fo llows:

Transmitter (refer to instruction manual)
Connect a 100 k resistor between the
cathode of D1 a nd th e junctio n of R19,
R20, C31 and C3S. This puts a bias o f 4 V
on the varactor modula tor and improves the
audio symmetry . Connect a 1.2 k resistor to
the ju nction of R10 and R11 to form the
line input. Connect a 1 uF tantalum from
the B+ co nnect ion to t he grou nd . Place th is
capaci tor right o n the board.

Receiver (refer to instruction manual)
Connect a 10 Oh m resistor and .1 u F
capacitor from pin 8 of the LM380 to
ground to el iminate possi ble oscillation in
the audio stage . Con nec t a 100 u F capacitor
from B+ (audio board ) to ground . Place th is
capacitor right o n t he board.

Packaging

This simple repeater can be packaged in a
variety of ways de pending o n t he wh ims and
tastes of the indiv idual builder . For sa ke of
co mple te ness, however, a si ngle packaging
scheme is presented in th is sectio n of t he
article (see Fig. 1). The repeate r shown in
the photographs was built according to the
directions given here and is currently in use
a t WR 2ABS .22-.82 in Binghamton, New
Yor k.

As previousl y mentioned, it is important
to ma intain co mple te rf isolation betweeen
the transmitter and rece iver in order to
prevent desensitization from occurring. Th is
is accomp lished in th is des ign by mounting
the transmitter and power amplifier in a
Barry Electronics #08SA enc losure. (A
sma lle r usable alte rnate is a BUD CU247 .)
The receiver is mounted in a separate 08SA
enclosure and the two enclosures arc in turn
mounted on a BU D AC-416 chassis. The
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power supply is built o n this main c hassis
between the two e nclosures, with the power
supply pass transistors mounted and heat
sink o n the rear of the main chassis. T he
front panel is a sta ndard 7" x 19" panel for
rack mounting.

Follow the general layout shown in the
photographs. When mounting the power
transistors for the power supply, care shou ld
be taken to use a good silicone heat sink
compound on a ll contact surfaces. Also,
before mounting the rf power transistor to
the case, coat both the stu ds a nd fl ange with
a liberal amount of silicone heat sink co m
pound. The transm itter and receiver boards
are easily mounted by soldering them to a
right angle brass st rip fas hioned from shim
stoc k. See Fig. 2. All power leads and circuit
connectio ns from inside the enc lo sures are
run to the outside via feed through capaci
tors. Erie # 1202-005 feed throughs are
preferred, as they provide a maximum of
atte nuatio n. If these feed throughs are not
available locall y, other good quality units
may be substituted .

Enxpnnp
While we are to some ex ten t a prisoner

of the authors of th e artic les - if they
don't write them we ca n' t pri nt th em 
st ill we do like to know y our react ion to
what we do publi sh so we can keep t ry ing
to bring you what you e njoy the most . In
the interests of scie nce then, please let us
know wh ich articles you en joyed the
most a nd which you disl iked most. The
author of the article w it h the most votes
wil l get a check for 550 ex tra to encour
age him to get busy a nd write more.

WOW!

UGH !!

VOXPOOP, 73, Peterborough NH 03458

YOU ASKED FOR IT!
ECM -5B FM Modulation Meter I ~U l;I.t1~,,~~

Only $99.95 ..M ( , y~ t , l ~

CIRCUI T BOAR D

SOLDE R

Fig. 2. Method of mounting receiver and [Tans
mitter. Brass rail is bent from brass shim stock,
o btained at automotive or hobby shop.
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£C M Cor pora t .on
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81 2 ·476·212 1

W"re Of c~1I t a r complete /nrc; '"- - - - -----'

Send check or m oney o rder for $99 .95 p lus $ 1.5 0 for
shIppIng todrana res,d pnl S itdd 4% S<I!t·s la" . Crvstets
l or 146.94 MH z $3.95 A U o t her 'r l'l;l $7 .10
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C F P ENTERPRISES
866 RIDGE ROAD, LANSING NY 14882
No other amplifier even comes close

ALPHA 374 by ETO
Here is amateur ramo 's o nly s ta te-o f-t h e-a r t broad
band, full legal power linear amplifier.

• Instant Bandchange without tune-up
• Self -co ntained desk -top c a b ine t t
• Eimac c era m ic tu bes (1200 watts rated

d issipation)
Write t o d a y for complete detail s o n t his exciting
new linear.
Office & Salesroom Hours by Appointment Only

2 4 ·Hou r Ph o ne : 607-533-4297

Send SASE fo r Monthly List in9 o f
Used Equipment a nd Ba rgain Goodies

. - - ----- --- - - ---- -- -- -- - - - - - - - - - - - - - - - - - ~

The die cast box is adeq uate heat sin k for
the 15 watt version. If the builder uses a 25
W power ampli fie r, additional heat sink ing
should be bolted to the side of the trans
mitter enclosure. Be sure to use a liberal
amount of silicone grease. In addition, for a
25 W versio n, the pass tra nsistors for the
power supply will require larger heat sinks to
prevent overheat ing. A Thermolly #6146·2
heat sink is recommended. Three are re
quired. For continuous repeater o perat ion, it
is advisable to run the power supply vo ltage
at around 12 V instead of the nor mal 13 .8
V.

The "audio in" jack is provided fo r use
with external gadgetry such as a phone
patch. Mount all units in their respective
enclosures prior to testing.
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RF & OIGITAL TEST
EQUIPMENT YOU CAN BUILO

Measuring RCVR Sensitivity

One of the preliminary procedures to
perform before assembling the repeater is to
measure the se nsit iv ity of the rece iver. By
doi ng th is at the beginning you can get a
fee ling of what type of performance to
expect. In addition, by keeping a record of
your measurements you have a reference to
go by at a later time if you think that the
performance of the re peater has change d.

The preferred method of measuring re
ceiver sensitivity is the 12 dB SINAD sensi
tiv ity method.' This method gives accurate
measurement of how easily a modulated
signal can be understood in the presence of
noise. Unfortu nately , one of the pieces of
eq uipme nt needed for t his method is a
distortion analyzer, a device not nor mally
found in the ham shack. An easier but less
meaningful technique is the 20 dB quieting
method, described here because of its sirn
pii city.

20 dB Quieting Method

1) Connect a VTVM across the speaker
terminals of the receiver. Set the VTVM on a
low ac range and adjust the volu me control
to give 2/3 ful l scale read ing. Note: For
co nvenience, a VTV M with a dB scale is
handy. If your VTV M has this sca le, set the
me ter at +20 dB.

2) Connect a calibrated output signal
generator to the antenna input of the re
ceiver, set the generator to the proper
freq ue ncy, and set the output to zero.

3) Increase the outp ut of the signal
generator un t il the meter read ing is reduced
by 20 dB. This is a ratio of 10: 1 - if the
original reading was 1 volt, the 20 dB
quieting reading would be .1 V. The output
reading on the signal generator in microvo lts
is now t he 20 dB quieting sensitivi ty of t he
receiver.

RF bu rst, functio n. square w ave genera 
tors, variable length p ulse genera to rs - 100

k Hz marker, i-f and rf sweep gene rators.
audio osc, af/rl signal injector, 146 MHz
sy nthes izer. d igital rea do uts f o r cou nters.
several cou nters, p rosea ler, m icrowavemeter,
e tc . 252 pages. $5.95

•• •

PRACTICAL TEST INSTRUMENTS
YOU CAN BU'LO

37 simple test instruments you can mak e
covers VOMs, VTVMs. semiconductor

testing uni ts, d ip meters, watt m eters, and
just abo ut anyt hing el se you m ight ne ed
arou nd the te st lab a nd ham shack . $4.95

-

LATEST
RELEASES from

publications

Call _

Encl osed is $ Rush me

o R F and D ig.Test Equipment

o Practic al Test l ns t

----------- ___ _ _J

Repeater Range

If you have the interest and the time you
may wish to consider one of the various
techniques for co mputing repeate r range.
One such method whic h gives fairly good
approximations is descr ibed in the General
EIe ctric Data File Bu lIeti ns 10003-1 ,
10003-2.' The problem with the theoretical
ap proach is that you can only get an
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Top view of repeater showing mounting of modules, Note feed-through capaci tors for all
power leads,

approximate dete rmination of the range , It
is impossible to get an exact picture of the
coverage area of your repeater without
actual measurements, due to abnormali ties
in terrain , types of soil, and othe r facto rs,
Most repeater builders place a transceiver at
the proposed repeater location, and, using
the repeater antenna temporarily mounted
at t he proper height, ru n tests with mobiles
throughout the proposed cove rage a rea ,

It is poor practi ce to use significa nt ly
more power than is needed for the desired
coverage area, since by do ing this your
repeater may interfere with repeaters in
other areas, It is also poor practice to
determine th e cove rage area of a repeater by
putti ng the repeater up first and then driv ing
around "see how it gets out." Plan first,
running tests, so that you ca n determine if
location and power are sufficie nt before you
put th e repeate r o n the ai r, By tak ing this
approach, you have t he flexibility to select
another site and increase power, without

FEBR UARY 19 75

worrymg about possible license mod ifica
tions.

Isolation Between Transmitter and Receiver
When sett ing up a repeater, care must be

taken to avoid gett ing too much transmitter
power into the receiver. If this occurs, the
receiver will be "desenscd" and will be
u nable to receive any thing bu t very strong
signa ls , In addi tion, care has to be taken to
avo id gett ing spurious noise fro m the tra ns
mitter into the receiver. In order to prevent
the transmitted signal from causing problems
in the receiver, it is necessary to isolate the
tran smitted signal fro m the receiver , This
can be acco mplished by separa ting t he t rans
mit and receive antennas, by using sharp
filters, by using cavities, or by a combination
of techniq ues,

Determining The Amount of Isolation
Needed

The best approach to determine the

8 1



required isolat ion bel ween the tra nsmitted
signal and the receiver is that taken by
General Electric Mobile Radio.' In their
approach, they compute two isolation
figures - one based on desensi t ization and
ano ther based o n transm itter noise. They
then choose the largest figure a nd use t his as
the required isolation. In o ur case, we do n't
have the required transmitter noise fi gures,
so we will base our ca lcula t ions o n dese nsit i
zatio n and assume that noise from the 15
watt amplifier is included in t his fi gure . T his
approach will give reaso nable accu racy.

T he VHF Engineeri ng receiver will ta ke
wit hout dese nsit iz at io n 24,000 microvo lts
of signal removed 600 kHz away from the
rece ive frequency. This figure was deter
mined in t he VHF Engineeri ng labs by
feeding a 1 microvolt signal into the receiver
at the signal freq ue ncy and then also fee ding
a signal fro m a signal generator into the
ante nna through a "T." The generator was
set up 600 kHz away fro m the rece iver
frequency. Desensitization did not occur
with levels of 24,000 microvol ts or less. The
required ex ternal iso lation can be deter
mined by calcu lat ing the transm itter o utput
power in microvolt s and determining the dB
relationsh ip between the transmitter power
and the to le rable level of 24,000 mic rovo lts.
In other words we must de te rmine the
isolation req uired so that the receiver does
not see a signal from the tra nsmitter which is
greater than 24,000 microvolts. Under th is
condition, we will have no desensitization.
Note that we are making the assu mption
that we will have signa l strengths of 1
microvolt or better.

The required dB of isolatio n is computed
by the formula:

20 L xm tr pwr in microvolts
og 24 000,

In order to get the power in microvol ts
across a 50 Ohm load, use t he formu la:

V = PR

then mul tip ly V by 10· to give the vo ltage
in microvolts. As an example , assume a
transmit te r power of 15 watts. Using the
fo rmula:

V = PR , V '" 15XSD=27.4Vor+ .74X l07

microvolts .

The isolation in dB is then computed as :

82

7
20 L 2.74 X l 0 = 61 d8

09 2.4 X 104

In this repeater design, cav ities or front
end filters are not used ; instead, isolation is
obtained by the antenna se paratio ns pro
vided in Table 1.

In our example, a vert ical separation of
about 50 feet or a horizonta l separation of
about 825 feet wou ld be needed . Note that
in the case of vert ical separatio n, the

dB Vert ical Horizo ntal
Isolat io n Separation Separation

40 13 fee t 85 feet
50 22 250
60 45 800
70 75 2350 '

Table 1. (from General Electric Co.. "Data F ile
Bulleti n" ,10007-4,pp. 14-15)
• Figures approx imate ; isolat io ns of much greater
than 62 dB may be hard to achieve.4

antennas must be in a straight line over each
other with no horizontal se para tio n. Hori 
zontal separation (although inconvenient)
may be used .

When install ing the ante nnas, usc good
qual ity coaxial antenna cab le and be sure to
wate rproof antenna connections. Keep in
mind that so me leakage ca n occur from the
coaxia l cable. For this reason, it is a good
idea not to tape the receive and transmit
cab les together as they co me down the
tower. Separate th e cab les by 6 or 12 inches.

Once the antennas arc erec te d, the actual
isolatio n shou ld be measured. By doing this,
you can check to see if you are gett ing t he
iso lation that yo u predicted. If you are
getting less isolation, you may have to
increase the vertical spacing or use fro nt e nd
filters as previously mentioned. The amou nt
of isolation can be measured as follows:
Using a calibrated output signal generator,
connected to the receive r, determine the
signal required for 20 dB quiet ing. Next,
connect the rece ive antenna to the receiver
and t he tr ansmit ante nna to the signal
generator, a nd increase th e output of the
generator until you get a 20 dB quie ti ng
signal on the rece iver. Take the t wo readings
fro m t he signal generator and co mpute t he
path loss by the for mula 20 Log 51 /52,
where 51 is the signal strength in microvolts
of the generator into the antenna and 52 is
the signal strength in microvolts d irec tl y in to
the receiver.
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GTX·l00 114-Meler FM
100 channels, 12 walls

WAS $309.95
NOW

$21995
(Incl. 223.5 MHz)

(Incl. 146.94 MHz)

GTX-200 2-Meler FM
100 channels, 30 walls

WAS $299.95

NOW

$19995

GTX·600 6-Meler FM
100 channels, 35 walls

WAS $309.95

NOW

$21995
(Incl. 52.525 MHz)

GTX·2 2-Meler FM
10 channels, 30 walls

WAS $299.95

NOW

$18995

GTX-IO 2-Meler FM
10 channels, 10 walls

WAS $239.95
NOW

$16995

(Incl. 146.94 MHz) CLIP OUT ANO OROER NOW! (Incl. 146.94 MHz)

~-~----------------------I

I ,~...~~GENAVE, 4141 Kingman Dr., Indianapolis, IN 46226 73 I
•• l' HEY, GENAVEl Thanks for the nice prices! Please send me:

I 0 GTX-600 @ $219.95 $ 0 Lambda/30 2-M Base Antenna @$39.95 $ I
I 0 GTX-200 @ $199.95 $ 0 Lambda /4 2·M Trunk Antenna @ $29.95 $ I
I 0 GTX-l00@$219.95 $ 0 TE-l Tone Encoder Pad @$59.95 $ I

o GTX-2 @ $189.95 $ 0 PSI-9 Port. Power Package @ $29.95 $ II (less batteries)o GTX-l0 @ $169.95 $ 0 PS-l AC Power Supply @$49.95 $__
I and the following standard crystals @$4.25each: $ I
I Non-standard crystals @ $5.75 each - allow 8 weeks delivery. I
I

For factory crystal installation add $8.50 per transceiver. I
Ind. residents add 4% sales tax:

Sub-Total $ Cal. residents add 6% sales tax, TOTAL: $ II All orders shipped post-paid within continental U.S. For C.O.D.. Include 20% Down.

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 accompanied by personal checks will requ ire about two weeks to process.I 0 20% Down Payment Enclosed. Charge Balance To: I
o Banl<Americard # Expires I

I 0 Master Charge # _ Expires Interbank # _

L Prices and specifications subject to change without notice. I------------------------
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Bottom view of repeater. A dditional heat
sinking required on the two power trensis
tors located top left on the 25 Wmodel.

•

•,
••

- ..

- .

quieting signal. The amount of desense or
noise is then 20 lo g Sl /S2 - Sl and S2 being
the two readings o n the signal generator.

If eit her of these problems occur, it may
take quite a bit of effort to effect a
worka ble cu re. One simp le, but disadvan
tageous, cure is to reduce the tra nsm itter
power by Y, or 3 dB. Many t imes this will
provide a te mporary solution to your pro
blems. In the case of clear cu t densensit iza
tion, it is necessary to in crease the effective
signal isolation between transmitter and reo

----' . ..

the top view photograph . Note that the
identifier shown is hooked up according to
the manufacturer's instructions. After hook
ing up the repeater, tests should be made to
see if desensitization or transmitter noise is
present. Connect a "T" coax connector in
the receiver antenna lead, connect the
antenna to one input, and co nnec t the
calibrated output signal ge nera tor to t he
other input. Feed a signal in for 20 dB
quieting as you did when check ing receiver
sensit ivity. (Note: If it takes more signal this
ti me , you have noise from an outside source
gett ing into your antenna.) Key up the
tra nsmitter and observe the first limiter
reading. If the curren t increases, then trans
mitter noise is gett ing into the receiver. If
the current goes down, then desensi tizati on
is the problem. Ideally th e limiter current
will not change. If t he li miter curre nt
changes, the signal wil l become noisy. Re
adjust the signal generator to again give a full

Final Tests

Having comple ted the previous ste ps,
mount the individu al enclosures on the main
chassis and comple te fin al wir ing as shown in

Shielding

While it IS necessary to maintain the
required antenna separation in order to
prevent desensitization, this separation is of
no value if the output from the transmitter
can get into the receiver via other means.
Th is can happen if the transmitter and
receiver are mounted back to back in the
sa me cabinet, o r if the power ca bles arc
carry ing the signal fro m the transmitter to
the receiver. In order to make sure tha t t he
only signal paths in the syste m arc the
antennas, it is necessary to provide complete
rf iso latio n for the transmitter and rece iver
themselves. Th is can be accomplished by
using sta ndard shielding practices for bo th
the transmitter and the receiver . (Sec the
ARRL Handbook i? The t ransmitter, arnpli
fi er, and receiver shou ld be enclosed in metal
boxes and the associated po wer a nd co ntro l
cables should be well bypassed, as indicated
in t he pac kagi ng sec tio n of t his art icle.

After the transm itter and receiver have
been properly shie lded and bypassed in
metal boxes, a test should be made to see if
the shie ld ing is complete. Connec t a meter
to the firs t limite r (tes t point " A"; refer to
inst ruction ma nua l page on the FM-455A
module) of the receiver (rece iver on input
freque ncy) wi t h ante nna terminals co n
nected to a 50 Ohm resi stor a t the receiver.
Place some electr ica l tape over t he resistor
and cover the connector with tight ly
wrapped aluminum foi l. Do this to preve nt
any rf from getti ng in via the ante nna jack.
Connect the transmitter to a shielded
dummy load. With the transmitter and
receiver in th eir fi nal locations in the equ ip
ment ca bi net, key th e transmitter and
observe the first limiter current. If the
current changes either down or up, then you
have a problem with e ither the signal or
transm itter noise getting in the rece iver. In
either case, iso lation between the transmitter
and receiver is not good enough. If this is the
case, check the bypassing of all leads and
make sure that all shields are making good
electrical connectio ns.
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SPACE-MATIC 21·8

Write today for complete details

$119.50

Decoder

Sh. wI. 4 lbs.

A highly rel iable twelve digit decoder with input
protection, and PLL ci rcuit ry for extrem ely
stable operation . Heavy duty output relays,
small size, plug-in circuit board . All these mao
jor features at an UNBEATABLE pri ce .

Sh. wt. 1 lb.

$114.50
$129.50

Data Signal, Inc.
Suc cessor to Data Engineering, Inc.

2212 Palmyra Road
Albany, Ga. 31701

912-435-1764

TID·12K Kit
TID·12 Touch-Tone

I

TOUCH·TONE DECODER

CRICKET 1 ELECTRONIC KEYER
A poputarly-prf ced Ie keyer with more features
for yo ur dollar. Cr icke t I is sma ll in size and
des ig ned for the beginner as we ll as the most
advanced operato r. It p rovides fatigue-free send
ing. Ea sy to copy at all spe eds. Turn on its
side a nd use as a stra ight key for manual key
ing . AC/DC.

Shipping Weight 3 lbs, $49.95

DATA
SIGNAL
the latest in station accessories

The Switchable Keye r. It's up to elght-keyers
in -one . U se the switches to ma ke thi s your very
own pe rsona l ke yer, both today and tomorrow.
Add such f eatures as dot dash memory or ad
just spac ing with the turn of a switch. com
pl etely perfect.

Responsibilities of Operation

Before you undertake to build a repeat er,
you must recognize the fact that there are
serious respo nsibilities involved with

ce iver. Thi s can be done by incre asing
ante nna spac ing o r by better shie lding of the
tran smitte r, amplifie r, and receiver. If t he
previou sly mentioned test and chec ks are
successfully made, desensiti zati on should
not be a pro blem. In regard to transmitter
noise, thi s pro ble m can be stubbo rn since
th e problem can be caused by a bad output
transistor. The most effec tive way to
elimina te t his pro blem is to insert in the
transmitte r feed line a HI -Q cavity tuned to
"suck out" at t he receiver freque ncy.

At this point, if all problems are so lve d,
the repeater is ope rat ional and ready fo r use
with t he exce ption of required mean s of
co ntro l.

Getting the License
At the present time, t here is no sure f ire

way to get a license for a repeate r in a short
perio d of time . In addit ion, the applicat io n
require ments are cha nging rapidly from day
to day . Your best bet o n gett ing your license
is to wr ite to bot h 73 Magazine and the
AR RL and ask fo r al l information and for ms
availab le.

Extended Local Co nt rol

Repeater contro l can be done on eit her a
local o r remote basis, the o nly diffe rence
being the ac tua l lo cation of the o n-off
switch. Local contro l is by far the si mpler of
the two, having the advanta ges of both easier
in stall ation and easier li censing.

Suc h co ntro l can be eit her a switc h right
at the repea ter or a switc h o n the pre mises
away fro m the eq uipme nt (ex te nde d lo cal
co ntro l). Fig. 1 shows a simple enable
disable switc h at t he repeate r. This switch
disa bles the repeate r by interrupting the
curren t to t he tran smitter. For ex tende d
loca l control, a relay is used instead of the
switch, and wires to contro l the rel ay are run
to the remote location. Note that it is
necessary to monitor t he repeate r during its
period of operat ion. 73 Magazine and the
AR RL shou ld be consu lted on cu rre nt
accepte d and legal techniqu es for doing this.
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Fig. 3. A u tomatic emergency po wer, to be con
nected in parallel with p ower supply.

repeater opera t ion. Fo r exa mp le, if the
repeater is illegally used, you arc responsible .
In addit io n, o nce your repeater becomes
ope rat io nal you have a res ponsibi lity to t he
amate urs who are using it. You must keep it
on the air, and make sure it is operat ing
correctly and in the best in terest of amate ur
radio. You cannot ar bit rar ily discontinue
ope rat io n wit hout an gerin g the people who
arc using it. Just because a repeate r is easy to
build a nd put on the air does not mean that
everyo ne should put up a repeater. For one
thing, docs yo ur area really need an add i
tional repeater, or are you building a
repeate r for presti ge? Can you afford to
operate a repeate r? Can you affor d t he
maintenance costs, etc., th at a repeater will
cause? Remember that it is best to line up
financin g before putting the repeater o n the
air rather than afte r. If you wait un til af te r
you may wi nd up pay ing fo r t he repea ter
yourself. The au tho rs recommend that a
club be formed at t he beginning to support
the repeater. By doing this you will know
how much interest you have a nd you will be
assured of adequate fi nanc ing.

Emergency Operation

One of th e responsibilit ies of a repeater
ope rato r is to keep the repeater on the air
durin g emergen cie s, especia lly dur ing periods
whe re th ere is a loss of ac power. With the
eq uipme nt described in this article, th is can
be done easily by using t he circui t shown in
Fig. 3 . A battery cha rger is trickle charging a
12 V wet ce ll battery of 60 Ah capacity or
more. A re lay connected to the ac line
switches th e power from the ac power
supply to th e battery when th e ac power

United States
Callbaok
All W & K Listings

$12.95

-.._-

--

-._-_..-
,------

._- .-

- -
~-------...-

._.~ ---

."--

._-

._--

. , -._-._-- -

callbook

._--~

._---

._----._- -

"=='-'=- ,~----

Don't wait until 1975 is half over. Get
your new Callbaoks now an d have a full
yea r of the most up-to-date QSL informa
tion available anywhere.

The new 1975 U. S. Callbaok will have
over 300,000 W & K l istings. 1t wil l h ave
calls, license c la sses, na mes and add resses
plus the m any v aluab le back-up charts and
re fere nces yo u have com e to e xpect f rom
the Callbaok.

Specia l ize in OX? Th en yo u're look ing f or
th e new, la rge r t ha n ever 1975 Foreign Call~

book w ith over 225,000 ca lls , names a nd
addresses of a mateu rs outside of t he USA.

YOU WOULDN'T
START A LOG
IN MARCH~-'d

RIGHT NOW
is the time to order your

I
:::::::.-._-'._- ._-_.._-
._-~--

Foreign Radio
Amateur Callbook
OX Listing s

$11 .95

Order f ro m your f avo rite electron ics de al
er or di rect f rom the publisher. All d irect
orders add 75¢ ship ping and handling per
Ca llbook.

E. fOI\ RADIO AMATEUR 116 k
'III\\~I\E.E. ~caDD INC.

6I\OC\\\lI\E. Dept. B 925 Sherwood Drive
Lake Bluff. III. 60044

fail s. T his syste m provides emerge ncy bac k
up power and req uires little care excep t a
periodic battery wate r chec k.

Problems

If the builder follo ws the instruct ions and
test procedu res described in t h is art icle , few
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Descript ion
Rx-144/ C two meter receiver
T X -144 two meter tra nsmitter
PA-144/1 5 15W amplif ier
Cor-2 Carrier operated relay
PS-12 Power supply

Stat ion Identi fier
(wired and tested)

(Above equipment purchased as
V H F Engg. pac kaqe.}

(Complete rptr. kit, incl .
cases and co nnectors , purchased
as V HF Engg. packaqe.}

(Above complete rp t t . ki t,
wired and tested, purchased
as V H F Engg. package)

CushCraft Ringo Antennas
(2 each)

Coaxial cable, RG8/u or
T-450

Cost
$ 69_9 5

29.95
39.95
19.95
69 .9 5

39.00

259 .95

364.95

595.95

16.50

.19/ft.

Manufactu rer
V H F Engineering
320 Water Street
P.O. Box 1921
Binghamton
New Y ork 13902

Signal Systems
2 53 7 Weston Road
Colorado Springs
Colorado 809 10

Ava ilable locally

Hatry Electronics
500 Ledyard Street
Hartford, Conn 06114

Table 2. Equipment List.

problems should be e nco untered, If pro
ble ms are encou nte red, go back to t he
beginning, separate each co mpone nt and test
it indiv idua lly as previou sl y described . One
problem encounte red occasionally is that of
intcrmodula tio n p roducts getting into the
receiver and fa lse ly tri ggering the repeater.
Norma lly this wo uld sou nd like a garble d
comme rc ial service getti ng into the repeater.
Two signals mix together producing a third
freq ue ncy close to or at the repeater input
frequency . Intermod is not easy to cure , let
alo ne to find out why it is occurri ng.
Intermod will occur infrequently o n almost
every repeater, such as when two mobil es
from another se rv ice arc very close to the
repeater. If inter mod occu rs freq ue ntly,
act io n mu st be tak en , The o nly sure fire way
to e liminate intermod which is being
genera ted in the re peate r transmitter or
rece iver is to eli minate off frequency signals
fro m gett ing into these units. The o nly
reliab le method of doing this is to install
HI-Q cavities o n the rece ive r and transmitter,
tuned to the receiver and transmitter fre
que ncies respectively. This will take ca re of
intermod originating at t he repeater. If the
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intermod is occurring so mewhere else and is
generating a signal on your input frequ ency,
you' ll have to see k professi onal help.

Footnotes

J. Bf A S tan dard R S2 04. Section 3 .
2 . General E lectric co., " D ata File Bu lletin, "

J 0003-2 (Ju ne 1 9 6 2) , 10003-1 (July 196 2 ) .
3. i ua. , 1 0 0 0 7-4, F iRS. 9· 10.
4 . rua; p, 14.
5. A R R D, R adio A mateu rs H and boo k , ARRL,

Neunne ton, Con n., 1 9 72 a nd la ter, chapter on

"In te rfere nce w ith other Services " , 'oreoenune
radiation f rom t he tra ns mitte r '.

Additional References o n Repeaters:

Allen , G. , WZPPP, "PM Repeater Ins tallation",
Ham Radio , June , 19 73, p. 24.
Bilo deau, John L, WI GAN, "Homemade
Duplexer for 2-meter Repeater", QST, Ju ly,
1972, p.22 .
Hollar , J.S., Jr., W3JJ U, "A Two -Tone
Sequentia l Select ive Calling Decoder", 73 Maga
zine , December, 1973, p. 8.
Olberg, S.M., WISNN, "Two-Stage Cavity Pilfer
for Two-Meters" , Ham Radio , December, 1973,
p.2 3_
Singer, George, W4PPC, "Fro nt Cover", 73
Magazine, December, 1973.
Snow, M.S. , K10XS, "A Digital Identification
Unit", 73 Magazine, July , 1973, p. 39 .

.. . Wl Hel and W2EDN

B7



- -- ~ - .._- ...... ~~ . . ..-:

GREENBELT, M D - FEB 3

FM Minifest at the Goddard Space
Flight Center. Speaker, movie, prizes,
free refreshments. Time: 1PM.

MANSFI ELD, OH - FEB 7

The I ntercitv Radio Club annual
auction will be held Friday, February
7th at the Naval Reserve T raining
Center at Ashland Road in Mansfield,
Ohio. Doors open at 6:00 P.M. Look,
swap, buy at 7:30 P.M. No flea fees
nor commissions charged. Auction at
8:00 P.M. Eats. Donation of two
dollars at door. For more information
write K8JPF, 120 Homewood,
Mansfield, Ohio 44906.

WHEATON, I L L - FEB 9

The Wheaton Community Radio
Amateurs announce thei r 13th annual
mid-wi nter hamfest on Sunday,
February 9th at the Du Page Cou nty
Fairgrounds, Wheaton, I lli no is. Hours
are 8 A.M. to 5 P.M. Tickets are 5 1.50
advance; 52.00 at the door. Free
coffee and donuts 8:00 to 9 :00 A.M.
For information and advance tickets
send a stamped sel f addressed
envelope to L.O. Shaw, W90K I, 433
S. Villa Ave., Villa Park, III. 60 181.

L IVON IA , M ICH - FE B 23

Michigan's largest, T he Livonia
Amateur Radio Club, will present its
5th Annual Swap and Shop on Sun
day, February 23, 1975 from 10 ti ll 4
PM at Stevenson High School In

L ivon ia. 2m talk -in on 94 & 52.

LAPORTE, I N - FEB 23

The LaPorte ARC annua l Ham test
Auction will be held indoors at the
Civic Auditorium 23 February 1975
beginning at 8 AM CST. First prize is
S50.00 cash . Advance t ickets are
51.00 each to LPARC, P.O. Box 30,
LaPorte IN 46350. Advance table
reservations also available 53.00 each.
Talk -in on .01-.61 and .94 Simple x.

ROCK FAL LS, IL L MA R 9

Sterling-Rock Falls Hamfest will be
held March 9th. For info write Do nald
Van Sant, 1001 9th Ave ., Rock Falls,
tIlinois 6107 1.
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BERR I EN SPR I NGS, M ICH 
MAR lS

Blossomland ARA Hamfest will be
held at the Berrien Co. Youth Fair
grounds. Advance regist rat ion 51.50,
52.00 at the gate. !ndoor tables 51.00.
Fo r info write BARA Hamlest, P.O.
Box 175, St. Joseph, MI 49085.

WH IT EWA T ER, WIS. MAR 16

The Tri -County ARC Midwinter
Swap fest is March 16 th, 9 AM to 5
PM at the National Guard Armory,
Whitewater. $1.50 advance, $2 at the
door (additional 51.50 reserves one
displatabte]. Advance t ickets eligible
for special prize. Talk-in on 94.
Refreshmen ts, free parking, every '
thing indoors. For tickets and details,
Dan Se rvais, WA9AJW, Rt 4 Box
309AA, Elkhorn, Wis 53 12 1. Tel
4 147232227. SASE

CERTI FICATE OFFERED

The Massachu setts Chapter of the
Nati onal Award Hunters Club is of
f er i ng a beaut ifu l Massachusetts
Bi-Centennia l certificate. For info on
how to win it contact Robert Jennings
W1DKD, 15 Cliff Ave ., Sci tu ate, Mass.
02066.

WORK ED A LL STAT ES WEEK

The Radio Socie ty of Greater
Brooklyn will hold its first annual
Worked A ll States Week Contest
March 29 0001G to 2359G 'April 6.
Winner will be the one to work all
states in the sho rtest period of time.
A ny one who works al l states wi thin
the period will receive a certificate,
Special certificate to the Novice who
works the mos t states and opera tor
working most states under most
unusual cond it ions. Number o f states
only counts, not number of QSOs.
Logs must include descrip tion of you r
statio n and the time, date, call and
state of all st at ions worked. A ny legal
band, mode or power. Send logs to F,
Grossman WB2 BXO, 95 19 Ave . M,
Brook ly n, NY 11236.

18th A NN UA L QCWA
QSO PARTY

Starts: 2400Z Friday February 7,
1975
Ends: 24 00Z Sunday February 9,
1975

Activity wil l be w ithin about 5
kHz from the following frequencies:

CW - 3550, 7050, 14050, 21050
& 28050.

SSB!AM - 3900. 7240. 14270,
14340, 21 390, 2 1435 & 28600.

RTTY - 3595, 7095, 1409 5,
21070, 28070.

FM - 146.55 Simplex and don't
overlook the repeaters.

The theme this year is Accent on
the Chapters. Scori ng will be com
puted by using the number of con

tacts times the number of chapte rs
contacted times the number of QCWA
Direc tors worked. With 69 chapte rs
(at thi s writing) plus ten QCWA Di 
rectors, th e scores are going to be
high. Members not associated with a
chap ter will use" A T LA RGE" instead
of a chap ter name. We are proud of
mem bers that belong to more than
one chap ter but for this contest they
will please use one and only one
chapter name. Each QCWAer sub
mitting a log will provide a summary
sheet with the total number of con
tacts, total number of multipl iers and
score, Repeat contacts on other bands
or modes do no t count fo r additional
score.

The Houston Chapter of the
Quarter Century Wireless Associati on
is sponsoring th e contest th is year.
The Contest Committee appointed by
Presi dent Li ndsey W5F R is:

Monty Montemayor W5YZ Chmn,
Otbo Lindsey W5F R, Jerry Sears
W5AI R, C.B. Scott W5GP D, Lee
Ruetz WA 5RDO and Wayne Stenback
W5M DV.

Your lo gs shou ld be se nt to W5YZ,
QCWA Houston Chapter, Post Office
Box 55254, Houston, Texas 77 055 by
March 10, 1975, See the December
QCWA NEWS for fu rther details and
information.

Ham Help
T his co lu mn is for those needi ng

help in obtain ing th eir amateur rad io
l icense.

11 you are interested, send 73 you r
name, address and phone number,
Don 't be bashful - remem ber, it's
always easie r when y ou have someone
to give you th at added bi t of con
fidence.

73 wo uld appreciate amateurs and
c lubs looking thi s li st over and help ing
whoever they can. Do you remember
when you needed help?

James H. Genzli ng
51 2 N. Alice
Monahans T X 79756

Philip Smith
2841 E. Sherran Lane
Phoeni x AZ 85016
602956 0954

Norbert Adsi t
29025 Yorkshi re
Warren MI 48093
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THE 2-METER LINE

031 POWER
SUPPLY

HT-146

.13.5 VOLTS

.6.5 AMPS
• BUilT-IN

SPEAKER

.144-148 MHz

.1.5 WATTS

.5 CHANNELS

I

.146·148 MHz

.25 WATTS OUTPUT
• CRYSTIPlEXER CONTROL

and the ALL NEW...

FM-DX

3050 Hempland Road
Lancaster . Pennsvrvente 17601

• AMERICAN MADE
• EXTRUDED ALUMINUM

CHASSIS
• All MODULAR

CONSTRUCTION
• All SOLID STATE
• SPEECH PROCESSED FM
• BUilT-IN SPEAKER
• COMPACT lO.5lx 7Wx 3.25H

.143.5 - 148.5 MHz IN DIGITAllY SYNTHESIZED 5 KHz STEPS

.30 WATT TRANSMITTER WITH HI-lO POWER SWITCH
• MEANINGFUL, BROAD RANGE S·METER
• 8RIGHT NUMERIC lED FREQUENCY READ OUT
• TRANSMITTER TRACKS RECEIVER FREQUENCY
• SUPER SENSITIVE, INTERMOD FREE RECEIVER
• ACCOMODATES ANY REPEATER SPACING

•

(klttt DIVISION



Bill Vokac K9WQY
Box 216
Mansfield 1L 61854

The Heath 58 - J03 ?

. _. Not Quit"

I

W ell. . .the "hams at Heath " have
done it agai n! Just as I've al most

completed my se t of matching Heath 5B
gear - out comes an entirely new line
(5 B·104 & accessories) t hat puts whiskers on
my 5B·102 and its matching equip ment.

Bei ng a resou rceful ham (t ranslation:
short of funds.. .)1 figured I could update
my 5 B·102 by adding those sta te-o f- t he-art
features which obsoleted it. All I did was.to
compare th e two rigs and make the
necessary changes. What fo ll ows is a descr ip
tion of this conversion, which should also
work on the KWM-2!

A co mpariso n of the specifi cations and
fea tures of the 5B-102 versu s the 5 B-104
indicated the following feat ures needed to

be added to my 5B-1 02:
1) so li d-state circuitry
2) digital readout
3) braadbanded rece iver & t ransmitte r
4) O R? output
5) ca ll sign light
The fi rst two features seemed rather

difficu lt , so I dec ided to work on my list
from the botto m up. . .to build confidence .
This technique is highly recom mended as it
led to the ultimate comple tio n of all five
features o f the conversion!

#5 Call -sign Light

First, I selected a clear st rip of Dym o
label-maker tape and press-typed my call ,
K9WOY. Then I peeled off the self-adhes ive
backing and applied it in the middle of the
lighted dial. I was careful to put it in the
exact mi ddle of the dial for maximum
visibili ty duri ng contest operation ( I always
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seem to forget my call in the mi ddle of a
contest. ..and who cares what freq ue ncy I' m
on in the heat of a contest anyway?) Having
acco mplished the first conversion with
remarkable ease, I plunged upward through
the list.

#4 OR? Output

Actually, th e 5 B-102 was capable of OR P
operation all the time. I discovered the OR?
output jack on the back of the 5 B- 102 was
mis-labeled, "Driver output." Of course,
then I had to use my secondary receive r and
antenna to hear any replies. I considered
install ing a TR switch or an tenna relay and
using the receiver ante nna jac k on thc rear
panel of the 5B-1 02, but I wante d to avo id
any major changes in the rig to keep re-sale
value high.

As it turned out, I foun d an even better
way to OR? operation . Read on.. .

# 3 Braadbanded Receiver & Transmitter

5B-1 02 owners have a lways been plagued
by the " botherso me ?reselector, Load, and
Tune controls." (Heat h catalog) The " hams
at Heath" have elirnlnated .th ls "proble m".

This was a " tough ie" until I realized...
no contro ls =no lunin g =broadbanded!

Once ove r this hump in logic, I began the
conversio n to broad banded opera li on in
ea rnes t. First, I removed the following co n
tro l knobs fro m the fro nt panel:

1) driver tune
2) fina l tune
3) final load

The tunin g shafts no w protruded from the
fro nt panel and seemed to defy me. I
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decided to hack saw them off flu sh wit h t he
fro nt pane l bushings for a neater appeara nce.
To comple te the job, I got so me match ing
green-flake paint (fro m Heath) a nd covered
both t he f ro nt panel bu shin gs a nd the e nd of
each shaf t. I made a mental no te to do
" some thin g" abou t the panel le tte ring, too
...at a la ter date.

I ac hieved a couple of unexpected bene
fits from thi s step in the co nversion process,
namely :

1) I no longer needed to use the " d river
outpu t" jack for QRP opera tio n, and...

2) my rece iver sensi t ivity no w exceeds
the red uced sensit ivi ty of the 5 8-104 « 1.0
uV versus < .35 uV for 10 d8 5 + N/ N for
the 5 8 -102). In fact, so me t imes I ca n' t eve n
tell if t he band is o pe n.

The "5B-103. " Notice the critical p lacement
of call sign in fu ll view of opera tor, and
"clean look" of f ron t panel with tuning
con trols eliminated.

#2 Digital Readout

Heath has had a digital frequen cy display,
th e 5 8 -650, available fo r the 5 8-102 at a
good price for some t ime now. A good price,
that is, unless you're a " resourceful ham"
like myself.

First, I cons t ructed a power supply fo r 8
Nix ie readout tubes (I wan ted o ne cycle
resolution...1 never do thin gs half way !).
Next, I connected 8 decade switches so that
I could turn o n any digit in any place a t wil l.
T hus, I can "dial u p" a ny freque ncy I wa nt
dow n to that o ne cyc le reso lu tion . Ho w's
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that for accuracy! This reall y works great
si tti ng atop the 58-102 a nd reall y im presses
non-ham vis itors to t he shack. Ho wever, t he
t ransce iver freq ue ncy doesn' t see m to fo llow
the Nixie tu be readout at all. I plan to work
that o u t so me time .

# 1 Solid-state

The fi rst ste p toward so lid-state was to
part ia lly integrate the circu its by bussing the
fuses. Cb mplete integrat ion would require
bussin g the wires as well. At t h is poin t,
ho wever, I reali zed th at the biggest disadvan
tage to my t ubes in the 5 8-102 was the large
amount of ene rgy th at was was te d in t he
heating of t he filamen ts. 50. ..1 adde d a
switc h in my HP-238 po wer supply so th at
whe n I wa nt to co nse rve power I just switc h
off t he filaments . Simple , eh?

Ho wever, a couple of disadvantages to
this sche me were no t iced im mediately:

1) the d ial li ghts usuall y go o ut and I
can 't see my ligh ted call sign any more . . .
which me ans I'll probably go o n forgetting
my call durin g contes ts, and . . .

2) signals te nded to fade ou t ra ther
quic kly o n receive, bu t th is deficiency was
offse t by t he tra nsmitter beco ming truly
QRPp.

Having completed the conversio n, a new
model designation see med in o rde r. After all ,
my rig was no longer a "mere" 5 8-102. Not
having all of t he features of a n 58-104, t he
"skippe d over" 5 8-103 designat ion seemed
to fit. Let's see , where d id I put my
label-maker... ?

All is not right, however. The rig has been
in use for several hours and some undesirable
characte ristics have a ppeare d:

1) t he "5 8-103" does not work well on
t ransmit o r receive wit h the fila ments turned
off.

2) with the fil aments o n, I can operate
high po wer only o n 7302 kHz (which is
where I was operat ing before the co nver
sio n).

3) no replies to my numerou s trans
missi ons have been heard as yet.

4 ) the gree n f lake paint is f la king off.
Does any body kno w ho w to wo rk on an

58-103?

.. .K9WQY
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2 .40
2.9 0
2.90

2. ' 0
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L

$ ,35
en....

S 3,00

"", rc
as

1.40
2.BO

so
sc

1 .20
5 .00
1.40
1,70
2,50

so....
eo
"4,30

'00
1 .50
1 .50....
1.90

so
eo
as
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"au II
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70·5
TO·5
Min; " ,p
Pi"
70·5
Dip
TO·5
TO ·"
M'ni ·d."
70·5
T O ·5
TO·5
TO·6
TO·S
Mi"'-d'"
70·5
oi"
TO ·5
0;1'
70·6
7 0 ·5
TO·5
Dip
TO·5
Min;·d 'P
W,
Di"
D;I>

"0
0'0

R.d 25
V.II"", .30
G,.en .30

• Pulse
Cenerator

5053 "od
5OS3 "0110..
5053 G'..~
5053 O,.n ...

216 - M V5024
5053. MV5053

LOW PROFILE
226 1'1." $ 25
226 V.llo.. ,30
226 G'o.~ ,30
226 O,.~goo .30

q

LED'~ ~: W
"II
•

.2OO"ilia.

Linear lei

,,,,,,
no

.160"dia.

LM114"
L.M30'A
LM30'AM
LM301.o.N
L.M302H
LM302N
LM306><
LM 307"
LIII307M
LM300H
LM3OBA"
L M3 10 "
L.M31'"
LM318"
LM555CM
LM709C"
L.M709CN
LM71OC"
LM710CN
LM715CH
LMn5CH
LM733CH
L.1II733CN
LM70 1C H
LM74KM
LM747C"
LM747CN
LM748CN
LM3046CN
L. M305 4C N

Phase l ocked loops
LM567CM

.l2Sdia.

,,,,,,,,,

LM335K : 511. 600mA
LM336,e 1211. 500mA
LM337Ko 15V.450mA

In, • •d ..i9n 11 01: 0.1 " '·20.1 " "
Q.611 Ou'ou'. va,. w;"'h, I;". 0'
b o" .'Y oP"".lIo~. $'59.00.

Ie Power Regulators

Shift -
Registers ~~~~~
1402A s 7 .90 9301PC ' .20
1403.0. 6.00 9304PC '.50
1404A 6.00 9306PC 6.90
14 05.0. 4.50 9308PC 2.5 0
1406 6.00 9309PC 2,50
14117 6 .00 93 'OI'C 1.50
1506 188 9311PC 2.50
1507 9 3 12P C 1,20
2605 K 4 .00 9 3 ' 4 PC 1,30
2512K 550 9316"C 1.50
252411 4 .00 93 10pe 2 ,30
2ti2511 5.50 9321PC 1.20
2ti3311 10,90 9322 PC 1.30
2B01 4.00 9324PC 2 .CO
280S 5,50 9J:lBPC 2.50
2B'4oC 8.20 9334PC 2.95
MIII505tiN e.cc 9330PC 3.30
MM5056>< 5 .00 9340PC 5.00
MM5051N 5.00 9341PC 4 .10
MM505BN 10.90 9 342PC ' . 15
TMS311 4J 9.50 936Of'C ' .75
TIII5 3 l 3 3 N C 10.90 9366PC '.75

TWO PH A SE MOS CL.OCK D RIVER

"'''OO"l6CN $5.50

$2.25
4,25
4 .25
2.29
2.25
2 .25
7.50
7,50
2.50
2,60

$ .30

$ 5 .50
6.50
5, 10
~ .~O

9.$0
6.30

'"4.70
3,00
3,$0
3,70

eo
1 .40
1 .40
1 , '0
1.40
1 .20
1.79
1.95
2.60
2 .60
2 .60
2,60
2 .60
2 .60
2 .6 0,"
3 .90

eo
"1.50

1.50
1.60

2.20
2.20

1 .45

Z5Z4V lWci rculQt ing 51Z Ilit
DYl1Qmk Shift Rqgitlflr

1 _24 $4.00 / 2 5 up $3.90

B9.00
69.00
79.00

'39.00

89.00

11 9 .00

29 .00
49,00
34,00
49.00
59.00
99 .00
39.00

149 00

,,,

LM l00H
L. M'04"
LM105H
LM105 F
LM '09H
LM109 K
L. M200H
L.M 204H
LM205"
LM209H
LM 209 K
LM300H
LM 300N
LM304 "
L. M30SH
L. M305A><
LM305N
LM 309 "
LM 309K
LM340· 05 1<
LM340·06K
L.M 340 OBK
LM34012 1<
LM340·15 K
LM 3 401B K
LM34024 0<;
LMJ23"
LM7230
LM J23CH
LMJ23CN
L129
L130
L131

5G 450lT
SG 4501N

MCT2

Voltage
Regulators

co
l ""';:r= " ".t~""?f"!'S': ' c
$7 .9 0 _ ~

9·Digit Display
' 118 " e hO'oe'. ' h. lghl
• compac" t h,n P C

p.e. . ...
o .. id. v'o.. 'ng .ngIO

MINIMUM
OIl DEIl: $ 1 0 .00

MII50

COl\oilPVTEa
,~

OM6B20N 4,00
P M8B20AN 6,50
DMB930N 4 .5 0
DM8B31N S.OO
PMBB32N 5.00
9600 1.30
9601 1 .30
9602 2 .00
961 4 3.00
9615 3.00
9616 4.50
9 B17 3,00
9620 3,50
9621 3,00

Displays
SL.A 1 Red
SLA 11 G'..n
SL.o. 2 1 O.o~...
S LA 2 ±, R od
S LA12 :!: 1 G.n
5LA 22 ±1 O , g
SLA3 R.d
SL A 4 Rod
>l AN 72 Rod
)( AN 5 2 G ' ..~

I

, sc

'"3."l0
1.BO
2.80
4 .2 0
' .BO

'"3.20,,,
, eo

'"2 .BO
3,70
4. 0 0
4.20
6 .50
6.50
3.00
2.70

$8.20

93LOO
93LO'
93L08
93L09
93L ' 0
93L"
93L 12
93L 14
93L 16
93L 18
93L21
9lL22
93L24
93L2B
93134
93L38
93L40
93LOI
9 3 L6 0
93L66

$ 6 .9 0
8.60
7.80

'5.00
5.60
6.60
' .00
' .00
'.00
'.00

,n",. AmI> .. 8,po l., 'nO"'
In", . Amp, IIi"" ,., '"pu'
' ~" r . Amp, F E7 I~pu,

In", . AmP, FET I~"ut

In",. Amp " FET In p u '
OAC. B B". 2 Q uod Mulli"I.'n.
OAe. 10BIt , Low 0. '"
OAC , 12 81t , 2 Qu.d Mult 'p'V;n.
OAC, 12 B;', Fa>'S. "h"g,

Lo.. O' i"
OAC , 12 8" , Lo.. D'''l
CAC. 4 o ,.It BCO. LOw COot
OAe, 4 0";' 8CP, Low Odlt
APC,8 Bit. Soc,. Cou~1in.,

Lo.. CoOl
APC .3 O'oi. BCP. Soc,. Co unl,

Low CoOl

1024 Bit
" -(hanRIllI
IUll1 2602 8 $21.00

2602·1B 26,00
7552cpe 21, 0 0
7552 · 'CPE "l5.00

1'1103

,.,.
"as,.
as

' .62
2 .60,.,.

ss
1.62

".
1.62

,Memoties

Decoded Read
Write RAM

1'1101.0.
1'11 01 .0. 1
1'1 402.0.
1'2102
1'3101
1'3 1 0 1.0.
1111116560N
MM656'N
PMB599N
93403

ss
"so

' "1 .40

Interlace Modules

"..

CY3635

CY2237
CY2J35
CY2737
C Y3035

CY 10l0
CY 10l1A
CY 1020
CY 1021
Cn D21A
C V2018
CY2137
CV22'B
CY22l6

Model 4440
A PORTA8U

4 \/, DIG IT
MUL11M£lU
f OR $299.
A I OMHI

CO U "'7 UI; OPTI ON
FOR $50.

J4LOON $
7 4 L0 2 N
74 L03N
7 4L.04N
74Ll0N
74L20N
74L 42 N
74L47 N
1 4L51 N
7 4L n N
7 4L 7 4 N
74L90N
74L93 N
74L95 N

LOW
POWEIlTn

with " qU 'd
""yot. ' d ;>P '.V .
Boou, l'ul .
.. 'I. b lo .nd
o«u'.'.,
$ 149 ,00 "lu,
$2.5 0 '0'
oh; " "i"g o"d
hond h ng.

Digital
Witch

P.O, Box 2208M, Culve, City, CA. 90230

3 p l~ TO·S
4 pi n T05
6 p 'n TO·5
S p,~ 70·5

10 p' n 705

WirE'Wrap
1 4p;~P IL

16 p' n OI L

"ae
.~

"" 10, "1.90

l M3 3 1N

" '0 - 6mll
I,. _ I llOOnA
'".2000".0. I
No 'oo _ 1 ,5d a
$ ' . '0 j

DUAl. !.OW
NOIR

OPAMP

HYBRID
...e AMPLIFIERS

Only $28.00

8 p.~ PIL
1 4,,;~0IL

l~p'~OlL

24p'nOIL
28p'nOIL
36 p '~ DI L
40,,;nOl L

Sold E' r
ICsockets

XR205K
H. , . ' , . '"g h 'V v., ...... I. b
;"",,um."'.'. 1<00';00 o'
tho cO>' o' co~v.n,lo~.' u~ I,.

K;t includ.' twO lt R 20 5 IC' "
do to & a",,"<";O~', PC bo. ,,,
I.« nod & d,llIed, ...dV ' 0 '
....m b 'V) ond d.'. ".d i"",,uc
"0"'.

St.ut'o Dt'modulQlor
It '' 131 0 $3,90

Audio Amps

2"15128 $3.00
2"1 1136 1.50
2NI483 1. 2 0
2 Nlti34 1, 00
2NI540 1,'0
2NI644 ,90
2N 3 05 3 .35
2N3055 ,115
2N3375 5 .50
2 N3 442 2.20
2N3JJO 1.70
2"1373 ' 2.00
2N3732 ' .50
2 N3711 2. 20
2 N37J2 2.30
2 N3713 3.40
2 N3799 3.00
2"13966 .as
2 N4347 1.60
2N4 348 2.00
2 N439S 1,30
2N 4427 1.1 0
2N 6 ' 09 2. 10
2N53n ,112
2N5323 .70
2N6099 .BO
2 N6101 ,BO
2N6103 .90

Power Transistors
8U 204 3.0. 130011 $ 4.1 4
8U2 OS 3.0. 150011 4 . 9 ~
8U206 3A 170011 ~ .94 51 1010G lQY1j $ 6 .90
s U2076A 1 30011 5.85 S110200 2 <M1 9 ,90
BU200 6A 190011 6.93 511030(> 30W lB .70
BU 209 6 .0. 170011 B. 64 51·10500 ~OVY 2~.90

"'~~"~""#"'~~~"'''''~'''#'''''''''''~'''''#~'''''''''''''''''''''''"#'''''''''''''''''~#~#~#~#~'''...#~#~#~#~#~#''''''''~'''''''#"",

l PREMIUM QUALITY COMPONENTS s,. "
" We 've b01!~ buVon9 a ~d ..1""9 lOP q ual,ty CO<T\fIonents 10' """, Iy "
,~ 'e~ v ea " , Our a"nua l volume u ceed. $3 million. "Ie handl. ,t
~, onl v origina l par", f'om lha wo,'d's l ead i ~Q ma~ulBCIU,",' and ~.
,~ OU' Customa" include some of 'he I••ga" and m o " q uali ly' ",,. . .
" co~""ous compan,es, ", ,
,~ Now yo u can lake advantage of ou' compO,,"~I ~

:: buv' ng , kill, ,,,d PO",,",' aoo .. Ieel '.om 0 b<Oad ~
" ,ar>ge o. adv,~ced ci«um, ~
~ ~
.' >......../ /~#~#~..~# # ,;. #~...,.~# ~/ ,;. ~...:. .~~,,~.'l'

LMl526·1511.I,15W ,a11 ',60
LMl544 8-2711. 2.lKM', all 2 .50
7.0..0.611812 6·15V.l.1~W,illl 1.60
7.0..0.621.0.12 6,27V , 1 4 OW . SIl '.00
78.0.641811 6·1611, 2.2OW, 4n 3.00
76.0.800· 530V,4.7ow.ail 2.20
T84810.o.5 4201I,2.w-i'I,4n 3.00
78AB20 a 1 6V . 0 .7 ~W, 4!1 1.70
7CABJO 5·20V. 2.00I'I , 411 2 ,20
7CA94Q 6·2411. 6.ScM, an 4,40

'M

7 400N ,
" 1400tt TTL 7415 0 N , , ..

74 0 1 "1 aa 74 l5 1 N "7402N " 747 4 N ~ 7 4 '52 N 2.28
7403N aa 7475N , ea 74'53N ,n
7404N ze 74nN " 74154N , ea
7405N ~ 74110N .ee 74155N '.49
7406N ae 7491N 1.21 7 4156"1 1.49
7407N .ee 7482N 1.0' 741S1N '"140BN ,. 7483N '"' 7415BN ' .5 4
7409N ,. 74114N 3.01 70160N , so
7410N ,. 748tiN 2 .49 74 l6. N 1.35
7411 N ~ 7486N '" 74l 6 2 N 1,50
1 412N " 1489N 2 .9 9 74163N , .6 0
7413N " 7490N " 14164N 1 .99
7414N '"' 7491N 1. 40 74165N ' .89
74'6N .. 1492N " 74166N ' .98
741J N .. 7 493N .. 741JON 2,~5

7420N " 749 4N 1.29 741J3N '"7 4 21 N " 7495N " 741 74 N '"7423N ., 7496N ee 741 75 N , so
7425N as 1497N 2.50 74176 N 1 .69
7426 N ~ 74'OON 1 .45 741 JJ N 1.69
1 42JN .~ 74'05"1 .. 7 4' BON 2, 49
7 42BN " 74107N ea 74'8',. 3 .85
7 430"1 " 7410BN a t 74192N , "
7432N ~ 74109,. " 74 1B4N ",7433N " 7411 0 N " 74185N ",7437N .. 74111N a t 74190 N 2.B9
7438N .. 74114"1 " 7419 1 N ",
1439N or 74115N " 7 4 192 N '"7440N " 7411BN 1,50 74193 N , "7441 A N " 74119N "' 74194N 1 ,3 5
7 442N se 14121N ,. 74195N "7 44 5 N se 74122"1 " 74196N 2 .3 9
7 447N 1.50 74123N se 74 19 7 N ",744BN ", 74125N 1.39 7419aN 2.59
7450N " 74126N 1.39 7 4 199N ...
1 451N za 74 129N '" 74200 N ,,,
7453N as 74132 N 2.05 14122 N 1.75
7454N ,. 74136 N " 74251 N ".1460N ,. 74 l 41N 1.89 7427B" ".
7470N ao 74145 N 1.79 74293N "7472 N " 74 l47N 2,95 74293N "74nN .. 7 4 '48N 3.55 7429BN 2.55

eo
eo
en..
so
eo
ao
eo..
ec..
eo
ao

1.60
6.10
~ .90

2,50
\.50
, oc
4.50
3.90

'00
3 .30
3,30
3.40
~.70

'00
6.60
6.60
4. 75

'00
11 ,50
5.10
3.30
4.40
4 . ~0

4.20
3 .~0

3.70
su

5 .70

'00
6.80

'"3.50
3.~0

3,70

,...
.ae
."......
.~

"ce

"

7 4HOON
74HOIN
74><04N
74H05N
7 4><08 N
74"'0N
14""N
74"'5N
74H20N
74H 4ON
7 4 H74N

I-A m p Rect.'iers
10 100 1000

l N4 00 ' $ 1 00 7.00 60.00
lN4C02 1,10 800 70,00
lN 4003 120 9 .00 80.00
lN4004 1 ,3 0 10,00 90.00
l N400B 1 ,4 0 11 .00 '00.00
lN4oo6 1 .50 12.00 110.00
lN 4007 1,60 13,00 120.00

SPEC'FICATION S ><E HTS' $ ,25.0.

HKiH
SPEEDTTL

5N14500.. S
SN74S02N
5N74S0JN
5N74504"
SN74SOSN
SNJ4S 'ON
SNJ4S1'N
SN74S2ON
SN74SJIlN
SNJ4SJ2N
SN74S4ON
SN74S"'N
SN74S64N
SN74$74N
SN74S85N
5 ..74586N
SN74S11~N

SN74S 113N
SN74S133 N
SN74S1J/!N
SNl4S139N
SN745140N
SNl4S1~IN

SN745153N
SN74S1~4N

SN745157N
$N74S 150N
SN7 45160N
5N745'6'N
$Nl45114N
$N7 ....~ 175N
$ N74S1l11N
SN74S'89N
SN745194N
5N745195N
5Nl45~51N

SN74S253 N
SN74S~75N

SNl4525BN
5N74S260N
SN74S~BON

SN 74289N
93510
93&16
93521
93&22
,~W

C-MOS
,-, '0 u~

" COQA E , es ea
4 OQ ' ''' E .. sa
4OO2",e .. ea
4004"'6 5 .90 5.90
401ffiA E 3 .90 3 .80
400J AE es ec
4000AE 3.60 ,..
~" " ..
40 1 0 A E .. ..
4 0 " .0. 6 .. ea
4012.0.6 .. "4 0 T3 A 6 ," 1,05
4014A6 3 .70 3. 25
40 15 .0. 6 3 .80 3.70
401 6AE 1 ,1 5 t ce
4011 A E 2 .90 2.70
40 18 A E 3 .20 3 .05
4019AE 1.30 1,20
40<!QAE 3.90 3.30
4 1)2 1.0. £ 3.80 3 .60
4oo 2 A 6 2 .75 2.66
4 Q2J AE ... "40 2 4 A 6 ,.. '00
4 0 25 .0. 6 .. sc
40 26 .0. 6 9.80 1,10
40 21 A E 1,J5 1,22
40 28 .0.6 2.95 2.75
40 29 A E 5.40 4.60
4 0 3 0 A £ 1 .26 1.05
4 0 3 5 .0. 6 2.85 2.80
4040 " 6 4.60 4.40
4 041 ... 6 3 .30 3.20
4 042 .0. £ 2.95 2.85
4 04 3 .0.£ 2.95 2.85
4044 ... 6 2.95 2.86
404 7AE 3 .70 3.60
4048 .0. £ 1.50 1.40
4049.0.6 >,35 '",
40504£ ' .35 '",
405l>AE 3.50 3.46
4060.0.£ 5.20 . "
4066.0.6 3 .20 2.96
4069,0,6 " "
Sc'rT~kY



E.H. Sommerfiel d W2 FJT
4 9 Spring Road
Poughkeepsie NY 12601

Get Into a Grey Mood 
Generate

Mo dij icalion of th e f{OBOT Research Inc. Model 80-11

SSTI' Camera f or Grey S cale Generatio n

A
grey scale gene ra to r gene rates fre
quenc ies asce nding, or descendin g,

between 1500Hz (black) to 2300 Hz (white) .
This spectru m ena bles the SSTV receiving
operator to adjust hislher display brightness
and co nt rast co ntro ls fo r a li nea r whi te to
black d isplay .

Sop hist icated d igital t imin g chains driving
digital-to-analog converters, which in turn,
drive a VCO (Voltage Controlled Osc illa tor)
th rou gh 4 to 16 discrete frequencies (levels
of brightness) can be found in the SSTV
Han dbook pu blished by 73 Magazine. Th is
artic le describes an alte rna tive me thod that
genera tes linear, rathe r th an discrete, levels
of brightness. Although a linear display may
no t be considered soph ist icated enough fo r
the ideali st, I have found a linear display
suffic ient fo r the application; and the $3.75
price tag can't be beat '

Design Considerat io ns
The o nly constraint placed u pon the

des ign was that no modifications be mad e to
the 80-A circuit board. This was done
mainly to insure that the board could always
be retu rned to RO BOT o n an excha nge
bas is, fo r an improved o ne necessitated by
engineering cha nges.

The des ign is based upon the statement
made by RO BOT on page 8, paragraph 3 of
their instruction manual. "Maximum video
excurs ion is limi ted such th at whi tes do not
produce freq ue nc ies above 23 00 Hz nor
blacks below 1500Hz." Thi s is accomplished
electrica lly by the clamp ing ac tion of the
collector to base diode ac tion of Q4 and Q5.

The design described in th is artic le is

FEBRUARY 1975

based upon the fact th at if th e video
excursion can be forced, safely, between
these limits, the n a 1500Hz to 2300 Hz, grey
scale will be ge nera ted.

A forcing signal can only be applied
ex te rnally to th e c lamped video linelsafelv a t
pin "5. " If the signal is applied at either p ins
" R" or HK,JJ there is the chance that it will
be applie d directly to the output of U12, if
52 is in the reverse position, and damage
U12. Depending o n the normal bias levels at
the emi tter of Q3 (set by the brightness
control ) it will req uire abou t +O.3mA to
drive the vi deo line to the c lamped limits.
This value could be as h igh as +3 .3mA at t he
lo west brigh tness extreme, but th is is not the
normal o pera tional ran ge. The forcing signal
is not applied durin g non-grey scale opera
tion, so as not to deteriorate the ex is ting
video levels.

Circ uit Description of Modification

The sche mat ic is shown in Fig. 1. The
horizontal deflection voltage, a sawtooth
signal, approx imately +3V cente red about
ground, is applied to an emitter follower via
a varia ble signal attenuation network mrl,
mr2. This signa l is applied, via rnswl -A, to
the cla mped video line when mswl is turn ed
to the "SCALE" position . Wh en msw1 is in
thi s posit ion , the contrast voltage is reduced
to near zero by mr6. mr6 li mits the
discharge curre nt to 20mA max imum when
msw1 is turned to "SCA LE." A separa te
"Brightness" voltage , determined by mr7,
mr8, is applied to th e vide o cla mp line via
MSW1·C and pin " V." It is, t herefo re,
possible to set bo th the bias level via mr8,
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REVERSE 0

. .. W2FJT

Co nclus io n

The linear circuit is far less expensive, and
muc h easier to imple me nt and adjust than
the disc rete c ircuit.

I have adjusted Slow Scan displays using
both d iscre te step and the linear signals with
littl e difference in the e nd result.
Parts List

mq l - General purpose NPN silicon 12V transistor
"CAL ECTRO K4-506" %watt. Lafayette.
mr l - 43rnl 1/ 2 W 10%
mr2 - 2000n 1/10 W 100 V Linear Sub-Min
Trimmer CAL ECT RO 81-643_ Lafayette.
mr3 - 1200n 1/ 2 W 10%
mr4 - 220rnl 1/2 W 10%
mrS -lOOon 1/2 W 10%
mr6 - 2000n 1/ 2 W 10%
mr7 - 2700Q 1/2W 10%
mr8 - 500n 1/10 W 100 V Linear Sub-Min
Trimmer CA L ECTRO 81-642. Lafayette .
rnsw - j - 4 pole 3 Position Non-shorting Rotary
Switch .

Looking at the photograph, the two
trim mer pots are located in the center of the
board and the transistor is located in the
lower right corner of th e board . Notice the
new 4 -pole rotary switch a t the right side of
the photo .

Adjustment

With an oscilloscope at test point "T"
(Fig. 1) on the cl amped video line, adjust
mr2 and mrS for maximum signal such that
the positive and negative peaks ju st begin to
show signs of c lipping.

Physical Modifications

52 was repl aced by a 4-pole 3-position
rotary switc h. All components except mr6
were placed upon a 5.0Scm x 5.0Scm (2" x
2") vec to r board and mounted, via a .95cm
(3/S") spacer and a 2.54c m (1") 6/32 bol t
inserted throu gh o ne of the holes of the
tripod mount base plate.

+15V is located on o ne of the solder
terminal st rips, and -15V is located on pin 6
of the power plug.

Fig. 1. Modifica tio ns to the Robot Research SSTV camera Model SO-A to provide "Grey Scale "
generation

and signal level via mr2 , to fo rce the
clamped video line to both + and - cla mped
levels in the abse nce of any vidico n signals
(mr6) . Since this is done via the horizon tal
drive signal, a line is displayed start ing with
white , -.6 clamp voltage , and end ing with
black, +.6 clamp voltage . The setti ngs of the
"SCALE" signals do not affec t normal
brightness and contrast setti ngs.

•
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5EL 20 mtr. mono bander
KLM 13.9-14.4-5

2mtr Ampli fier
PA10-140B

PRODUCTS

9.7 dbd
gain

CATCHING
SMART

GIVE YOU THE EDGE

ARE
THE

THE BIG STICK

140 WATTS OUT

~LnI.[ ELECTRONICS
1600 Decker. San Martin, California 95046

4081683-4240

2 MTR CIRCULARLY
POLARIZEO

KLM 140-150-12C OSCAR . ,,
ANTENNA " -. .

10 WATTS IN

Write for co mplete catalog or
check with KLM's growing list
of distinguished dealers.

W8KPY EME Array
for 2 mtrs/ : /
2308 dBd \

8 KLM 16EL 2 MTR gai n
ANTENNAS (KLM 144-148-16)
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William P. Turner WA 0A BI
5 Chestn ut Court
Saint Peters MO 63376

• •
eu ra Iza Ion

T he following, while in tended to apply
specifica lly to a Heath SB-l IOA, would

be equally applicable to othe r gear con
taining similar circuitry. The SB-IIOA final
and driver neutralizat ion is a rather long and
involved process not so much due to the
electronics, but rather to the fac t that the
screen voltage is rem oved from the stages to
be neutralized by alterna tely removing two
resisto rs fro m f'eedthrough capacitor " AU."
The time and effort involved may be re
duced to a fraction of normal if a switch is
installed under the chassis. This switch con
nects eit her or both of the before-mentio ned
leads to the feed through and allows instant
changeover during neutralization .

The swit ch is mounted in the "driver
shield," immediately belo w the driver tuning

capacitor, with the shaft /k nob in line with
•

the shaft of the " mode" switch. The resistor
leads involved will reach this po int without
difficulty and only a very short length of
wire is needed fro m the switch com mon to
the f'ee dthrough .

There are two types of switches which
will work in this modification , t he most
common being a " rear seat speaker switch"
of the front-back-both variety. A double
pole, three posi tion switch will do as well,
bu t it is a little more expensive.

RI32
6 800.1\.

FEEDTHROt)GH '~--(i),~~fi)--~~-"AU·

Rl32
6 800.1\.

WITH REAR SEAT SPEAKER SWITCH
SHOWN IN POSITION I

WITH DOUBLE POLE THREE POSITION SWITCH

/ ',L ../

.. . WA\lABI

In the examples, position 1 rem oves
screen voltage from the driver allowing
neu tralization of tha t stage. Posit ion two
reconnects the driver and removes th e fin al
screen voltage for similar purposes. Position
three restores the connect ions and the rig to
normal operatio n.

Fig. 2. Feedthrough "A U" with rear seat speaker
switch shown in position 1.®, aa

,

FEEOTHROUGH
"AU"

Fig. 1. Feedthrough "AU" with double pole three
position switch .
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MODEL 4 X 6

250 MHZ FREQUENCY COUNTER

250 MHz for $1.00 per MHz

MODEL 4 x 6 WIRED
and TESTED

Include $2.50 to cover
Postage and Insurance

Price FOB Shawnee, Oklahoma

SPECIFICATIONS

Frequency Range. , 500 kHz - 250 MHz
Sensitivity • . .. . . . . .. .. .... Less than 80 mV at 150 MHz
Input Z , 50 ohms
Max. Input Voltage . . . . . . . . . . • . . . . . . 15 V rms, 50 V de
Time Base . . . • . . . • . . . . . . Crystal CloekePlus-mi~us 10 ppm

OCto 40 C ambient
Readout . . . . . . . • . . . . . . . . . . . . . . 6 Digit 7 Segment LEO
Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 120 V ac
Dim ensions 2%" H, 10" L. 7" 0
Cabinet . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . Light blue

K-ENTERPRISES
1401 NORTH TUCKER. SHAWNEE, OKLAHOMA 74801

.,_ •••••••••••••••••••••••••0, : : : ••: ••:. -:••: ••: • .;••: ••: ••: • .;.-:.v. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• _,-",====:;,
:~: ...,~~ ", .",t-~,t- SPEC KNOCKS THE WIND :~:
:1: <'i\\.(").~o p."\.. ,, ,,~ COMM OUT OF INFLATION! :1:
.:. ~~~ p..~~SC'(;.\ SPEC COM M 560 -:-

:1: ~,,"'~ ~~p. $149 95 OPTIONAL ACCESSORIES :;.':
.:. ?"",p.. 0 "Clip-On" recharqabl e 1.2 A H battery module. wI ...
•:. carry ing st rap. 18" anten na. & cha rger. S P- , 555.95 "i"
,". -0"•-:. 0 "Clip-O n" 25 Watt Amp.llo no ise receiver p reamp .>
:~: modu le . e A-1 $79.95 :i:
.:. 0 "Clip-On" AC Power Supply module, AC-1 $44.9 5 .:•.:. .:.
•:. 0 Mobile Mounti ng Bracket, MB- 1 $1.95 ....
:!: O · • 0 Modif ication Ki t to expa nd SC560 to 12 channels :!:
.:. t) or COMING SOON ".
? P - ~
",. 0 Unique compact companion sv n tbesizer .:-
.:. 0 Ex te rnal m obile/ f ixed speaker t
.:. SC560 SHOWN WITH ACCESSORIES ':'.:. ...
•:. FULL. Y WIRED AND TESTED-NOT A KIT JOIN THE FUN ON 2! USE THE SC560 .:.
:1: IMAOE IN USA - 90 DAY WARRENTYI MOBILE. FIXED OR OVER THE SHOULDER :1:
~. 0 5 Watts R F Outpu t 0 0 .6 uV for 20 d B at. Sens. trvp.I 'i'
::: 0 6 Channels 0 14 kHz S.W., 6 pole x ta l filter :::
.:. 0 Excell ent Qual i ty Modu lati on 0 Sal. Mxr. fo r supe rior l.M. performance .:•
•:. 0 Electronic T /R Switch ing lJ Built i n 3" Speaker "1 tJ\.ag .~
.:. 0 1:J ·...•-, 0 Compact M od ules provide 146. 52 xtals included ~o'J d tai\S - .:-
.:. Versati le, expa ndable performa nce 0 Size: 2Y. x 6 x 8" see rf\0fe e b offer .:.

:~: OR D ER TODAY - DIRECT FROM THE FA CTOR Y f~:rite fof ChI :~
:l: Include Shipping SPECTRUM COMMUNICATIONS ~ :1:

& Ha ndling $2.50
.:. BOX 140. WORCESTER PA 19490 .:•
•:. (PA residents add 6 % taxi Send for Spec Sheet .:••} 215·584·6469 .:.
':":":":" :":":' .:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:..:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:••:.o-e-
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Martin W. Krey K7NZA
7037 East Chaparral Road
Scottsdale AZ 85253

oenix Hams

0""" 0""" t's Done

H a m radio was on the spot before the
eyes of the world out in Arizona in

mid-September, a nd twenty five Scottsdale
area hams from five clubs in the Valley of
the Sun opened up the eyes of the world to
the possibility of using radio to link together
the six hundred me mbers of Sister Cities
Inte rnatio nal in sixty five foreign cou ntries
and the U.S.A. Th ey did it in spite of
considerable adversity.

Sister Cities Internat ional has bee n called
a " good will people-to-people program "
whose aim is to make life bette r by pro
moti ng intern ational peace and under
sta ndi ng th rough having cities in diffe rent
parts of t he world pair off and work
toge ther o n eac h other's pro blems.

Ha ms from the Scottsdale, Phoenix, and
Arizona Radio Clubs joined those from the
Arizona Repeater Assn. and Bash-Hal-Ne-Ae
and accepted a challenge from Sister Cities
to rig up a temporary demonstration station
at famed Mou ntain Shadows Resort fo r
nearly five hundred co nvention delegates.
The event was th e six tee nth annual inter
national conventio n, meetin g under t he
banner of "Communica ting for World
Peace.' ,

The whol e thing got starte d on
Wednesday, September 18, whe n the fi ve
hundred delegates blew into Paradise Valley ,
just north of Phoeni x. We re it no t for the
sturdy and su mptuous q uarters in whic h
they were lodged, t hey would have been
blown right back out again by the niftiest
patchwork of intermittent storms to flash
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through the area in ma ny mon ths. Stro ng
winds drove de legates indoors, while sheets
of rain whipped under the covered walkways
and jagged lightning walked around the
mountain tops.

One puffing delegate from the Midwest
said, "My gosh, this is the arid Southwest?
Every time I poke my head out of t he
meeting room, I sec ugly clou ds, rain and
light ning."

For th e ha ms, things began several days
earlier when they whee led into the ho tel
park ing lo t with a picku p tru ck laden with
personal a nd borrowed gear . Ex-Navy air
plan e jockey Tom Moore, W7FCQ, was
ram-rodd ing, havi ng taken over from Bill
Eccles K7M JC, who had planned the ham
end of the project some six months before.
It was Tom's job to set up t he equipme nt
and erect two antennas on the roof of
Flirtation Walk, leading in fro m the resort's
tennis court and golf course. He had earlier
gotten permission fro m t he FCC to operate
with t he myster ious ca ll, WH7SC I.

Give n his cho ice of station locations,
To m had the gear se t up right outs ide t he
door of the e legant Navajo Room, where t he
delegates would co nfe r. Th e spot was o n t he
hotel e nd of Fl irtat ion Walk, under the roof,
bu t pro tecte d o n the back and sides only by
shrubs and a fence . Under normal Arizo na
condit ions, the site wou ld have been superb,
but nobody figured o n the rain .

"We knew about the bad weather condi
tions coming," Tom said, "and we figured
that wind would be our biggest problem, so
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Some times everybody forgets the same thing
- in this case an identification sign - so
Gene Hubbel W7DI whomped one out on
the spot and hung i t up for the 500 delegates
of the 16th International Convention of
Sister Cities to see.

we prepared fo r t hat. But it was t he rai n t hat
nearly got us."

To ha ndle the wind, To m used new
200o-pound-test nylo n ropes on the old
style three-elemen t Mosley jr. beam th at the
ante nna crew hoisted up on to t he roof. A
Bassett trap inverted V was stru ng up fo r 75
and 40 mete rs, and a portable Hy-Gain Vagi
beam was put up u nder t he roof for t he litt le
2-meter rig. All three an te nnas weathered
the co ming storm wit h no t rouble.

jean Murphy, head of the ho tel catering
service, provided two heavy tables fo r the
rigs. Then she won ove r all of the hams by
covering t he table s wit h li nen tableclo ths
before the rigs were put in place .

"The XY L ought to get a load of t his!"
said one ham who apparen t ly was having a
litt le t rouble at home.

The hams hoo ked up a Colli ns 75S-3C, a
325·3, an d a 305-1 amp lifier, all borrowed
from Barry Goldwater, and t he Scottsdale
Radio Cl ub brought a Drake TR4 tra ns
ceiver. Gene Hubbel W7DI provided a Swan
Signet transce iver, an d others brou ght keys,
mikes, connectors, and han dy lengths of
co-axial cable. Everythi ng was carefully and
properly hooked up by Tuesday eve ni ng,
Sept. 17, a nd wit h a bevy of curio us
onlookers gathered around, the big switch
was thrown . Not hi ng happened - at least
not in the big rig. Voltages were dow n 50
per cent and the t ime delay in t he plate
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circuit wouldn't even come on in the 305-1.
Wit h several hu ndred years of combined

ex perience in radio on the spot, no problem
remai ned a mystery for long.

"We just hadn 't talked t he same lan guage
as the hote l engi neer," sai d Tom Moore
la te r. "We had asked fo r 220 volts, and he
gave us just that - wi th one side grounded.
We had n't tol d him we had a spl itter in the
transmi tter."

Once the trouble was known, Dean
Me ndel , the hote l engi neer, gave the hams
220 with a common from a box on t he lawn,
and WH7SC I was on the air testing as
K7M jC/7, unti l their al lotted t ime began on
Wed nesday . Run ning barefoot to the east
coast, they got a 20 ove r 9 report from Tom
Azzara W2LFB in Nutley , N.j.

But trou ble s neve r come singly, and the
station was just begin ning to get a rhyt hm to
its calls when somethi ng happened to the
power. It was being dra ined off as t hough in
a science fiction movie . This problem, too,
was quickly located, but it was not solved.
Somebody noticed that t he hote l swim ming
pool area was fierce ly aglow wit h lights. A
local Cadil lac co mpany had rol led in a whole
convoy of ne w cars and spotted them
around the swi mmi ng pool and on every
avai lab le flat spot on the lawn fo r the
viewing of a throng of guests tha t nu mber in
the thousand s. Eac h vehic le was br ill iantly
spotlighted so t hat gowned ladies and the ir
smartly dressed escorts could view pl ush
inte rio rs and peek un der hoo ds without
spi lli ng their mart inis.

At 5:40 p.m., somebody decided that
WH7SC I was still drawing too much power,
and th ey p ulled the plug o n t he station
completely . Nobody minded too much since
the conve ntio n had n't ye t begun, and fore
caste rs were beginning to say nasty th ings
about the eve ni ng weather. On their way
home, the hams went past the auto show
and bu mped in to a worried Jean Murphy,
th e t houghtful cate ress.

" I just to ld t he head Cad il lac ma n t hat it
was going to rain and ruin his who le show,"
she said, loo king up at the sky, "and he told
me, I Don't worry J God drives a Cadillac, and
He won't let it rain on these.' "

And He didn't.
Back o n t he air at 5:00 a.m. Wed nesday,
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the hams fou nd condit ions spotty, just as
amateur radio publ icatio ns had pred icted
they would be . The day had dawned cloudy,
and action on the rigs a nd around the station
didn 't get heavy u ntil nearly noon, after the
de legates to th e conve ntio n had regis tered
and read th e hundreds of brochures abo ut
various c ities that were spread out on a
thirty-foot table in the hotel lo bby.

The hotel had sudde nly ta ke n on a
"poste r night" atmosphere like in pro
fess ional hockey. "See you in Surprisi ng San
Jose" in orange day-glo jumped at you from
the glass doo r lead ing to the pool, and beside
it was a varicolored sign inviti ng you to
"Rocheste r, the Pictu re City ." Posters for
other cit ies clu ng to the outer walls le ad ing
to the convention roo m.

Foothill Co llege of Los Altos Hills,
California, had prepared a fine boo klet o n
ha m rad io for the co nve nt ion. Ent it led,
"Sister Cities and Amateur Radio," t he
booklet covered everyth ing from " What is
Amateur Radio?" to " How to Get Your
Own Amateur Station," to "A Sister City
Amateur Radio Network." Thanks to the
AR RL, t he booklet was illustrated with a
great var iety of p ic tu res of ham operators a ll
over t he world and to ld of the fun ction a nd
val ue of the Medi cal Amateur Radio Countil
and other rad io and emerge ncy networ ks.
T he book le t was give n to all delega tes to t he
convention, and since Wednesday was a ligh t
day in their schedule, many delegates must
have read it.

A steady stream of people from all over
the world began showing up to watch
WH 7SCI being operate d. As a ru le, t hey
hung back and tr ied to fi gure the th ing o ut
by th emse lves. Fo rtunate ly , t here were
enough hams o n hand to do a littl e pu blic
relations work, an d they introduced t hem
selves a nd told in simple terms ho w ham
radio fu nct ioned. Almost all of the dele
gates, regardless of what point of the globe
they haile d from, cou ld speak English , a nd
some of t hem came back seve ral t imes, each
t ime adding to their un derstanding of ama
teur radio.

A delegate from Cavite in the Ph illipines
asked Ge ne Hu bbel W7D I if he could put
him in tou ch with his. gove rn me nt. But
pro pagatio n was so poor out of state that
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Gene had to tell h im the job could be do ne,
bu t it would take a little time .

The station operators had hoped to try
some delegate-to-home hookups, but condi
tions remai ned so spotty that they hated to
bui ld up a ny de legate 's hopes.

Abo ut noon, massive clo uds that had
bee n han ging arou nd t he Valley lumbered in
a minously for a conve nt ion of their ow n. As
though o n signal, li ghtning began leapi ng
amo ng the clouds and striki ng out for the
higher moun tai ns. Thunder ripped through
the Valley, and the sky opened up right over
the hotel and its radio station. And then the
wind came up, driving every single delegate
indoors, and leav ing nobody but t he de ter
mined ha ms out in the sla n ting rain.

Bo b Johnson W7JTL was o n t he air whe n
th e sto rm hit, and Tom Moore and Ge ne
Hub bel were ta lk ing to delegates. Bo b
hunched over the radio gear, which was
safe ly back agains t the wall of the ho tel , and
Tom and Gene watched in disbelief as the
rain poured off the roof.

"What worried us most," said Tom, "was
a downspout that somebody had bore
sigh ted right straight at the lawn box from
which we were drawing our power. Water
gushed al lover th at box, a nd why it didn't
blowa circuit breaker, I 'll never know."

.,

Tom Moore W7FCQ and his antenna crew
drilled a mas t hole in a 2 x 4 nailed to a half
sheet of plywood, laid it down f or the bu tt
end of the mast, and hoisted the Mosley
tri-bander into position on the roof of famed
Mountain Shado ws' Flirtation Walk. Cinched
to t he cross mem bers of the roof with heavy
nylon ropes, the beam easily weathered high
winds and torrential rains.
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Gary Chinn WA6WDC hunts tor action on Gene Hubbel's Swan Signet while Bob
Johnson W7JTL works the "big rig" borrowed from Barry Goldwater. Hams fought
poor propagation and still managed 690 contacts in U.S. and 40 DX during three-day
Sister Ci ties Convention. They missed WAS by one s tate - Delaware.

To make matters worse, the torrent grew
in volume unt il t he drainage syste m cou ldn' t
handle it. Wate r covered half of the concrete
walk, reac hing to the chairs on which the
o perators sat, and it flo wed over the lawn
and deepened until it was licking a t the
power box. As long as t he engineer left the
power on and condit ions on the walk were
safe, the hams were determined to keep the
station on the air.

Graduall y the rain stopped, and the water
whisked away to lo wer gro und. Curious
delegates tip -toed around the puddles o n the
walk, a nxious to get back to see if the hams
were still t here . They were, as eager and
smil ing as before. The ante nnas and all the
other gear had come through the sto rm
unscathed, and the operators had been given
one more good sto ry to tell .

When the bands fell apart at 9: 14 p.rn,
Phoenix t ime, Gene Trabo r W7GX had
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writte n the 208th contac t into t he log o n 20
meters.

Phoen ix mayor Tim Barrow delivered the
official welcome to the Sister Cities dele
gates at a mid-morning sessio n o n Thursday,
and se t the the me fo r the durat ion of the
conventi on when he said, "The key to
resolv ing problems, be they local or inter
national, is contact - commu nication 
between and a mo ng individual human
bein gs." Other speakers t ied this idea in with
amate ur radio, call ing attention to its acco m
plish men ts a nd invit ing the delegates to vis it
WH7SCI. As a resu lt, the band of diligent
hams out o n the sidewalk had a lot of
company th rou ghout the re mainde r of the
convention.

The delegates were bussed out to the
Western Town of Rawhide north of Scotts
dale Thu rsday evening, a nd while they were
savo ring thick, deliciou s slabs of beef, the

73 MAGAZIN E



hams conti nued to fi ght wind, rai n, and poor
propagation. A new pro blem developed
when a couple of avid brass pounders
decided to go o n CW to beat the poor
condit ions. The big r ig borrowed fro m Barry
Goldwater wou ldn't key, and it was dis
covered that so mebody had made internal
changes that mad e it function only on voice.
Rather than stop communications to work
o n the transmitter, the operators decided to
forego CWo

Gen e Hubbel and Rick Olsen WA7CNP
tried the little Swan rig o n CW but discon
tinued it when the operators using the mi ke

had been called in to spec ial confere nce by
President Ford , thus de lay ing his departu re
for Phoenix . He did arrive in time to tell 900
Southwest District Kiwanians why he t hinks
we should go back o n the gold standard , but
he missed the Sister Ci ties Co nvention alto
gether.

Arizona Supreme Court Chief Just ice
jack D.H . Hayes filled Barry's place o n the
program. justice Hayes adjured the delegates
to do what amateur radio opera tors ofte n
call o ut for their club mem bers to do 
involve yout h in the effort to keep lines of
communication open.

Unfortunately for the convention - and
fo r th e hams who had hoped to ge t the
sena tor behind the mike fo r a while - Bar ry

"Boy, yOIl really brought 'em out of the woodwork!" kidded his partner.
Then the single word "Smile" carne clearly over the air...

at their e lbow reported annoying key " I am co nvinced that involvement with
thumps on their receiver. youth is the o nly way to attain lasting goals

"Next time we won't hook the inver ted-V in inte rnat ional relations," justice Hayes
onto the mast with the ttl -ban d beam," Tom emphasized.
Moore said. "The antennas were just too Youth ac tiv ities were underscored with
close together." the awarding of U.S. Savings Bonds and

But the brass pounders hung in the re, cert ificates to essay contes t wi nners across
picking off a few moments o n CW whe never the country . The top award went to Andrew
they cou ld, and by the end of the co nven- T. Orarn, 16, of j amesto wn, N. Y., who
tion, they had rung up a modest score of wrote on the theme o f "How Our Com-
forty contacts. munity Can Celebrate America's Bicen-

Propagation, which had been spotty all tennial Together With Our Sister City ."
day, cont inued that way through the eve n- Meanwhile, out o n the side walk, t he hams
ing, with co ndit ions vary ing fro m impossible o n the mi ke were sending a lot of energy o ut
to an "every thing goes" si tua tion when the into the universe, bu t gett ing very li ttle in
o perators could make sol id contact no retu rn. At one point, Len Ford W7AE
matter in which direction they swung the thought he migh t really break 'e m loose with
beam. When the bands closed for good a CQ, so he ba nged one o ut and waited. ..
Thursday night, WH7SCI had scra tched up and waite d. ..
ano the r 152 co ntracts to make a total of "Boy, you reall y brou ght 'e m ou t of the
360. woodwork!" kidded his partner, Dave Cave

Early rising delegates and hams wrinkled WA7PBM.
their brows Friday morning when they Then the single word "Smil e" came
walked out aro und the hotel po ol and cast clearl y over the air. It was a local ham who
their wary eyes upon the sky . The clouds had been reading the mail and couldn't resist
were still there, promising rain again, and mak ing the ironic re jo inder. He identified
late r delivering it. But it wasn' t the rai n that himself and later sho wed up to take his turn
disappointed t he m most - it was th e fa ilure on the mike. As you might guess, his short
of th at leaden sky to deli ver a fea tu red commu nicat ion br ighte ned every thing up -
speaker of the convention, Senator Barry even the frequency - and soo n t he hams
Goldwater K7UGA. were popping off QSO's li ke they cou ld on

fi eld day a few years back. But it didn't last.
When 40 meters fell apart and the sta tio n
closed at 8 :34 p.m. Friday, the hams had
managed a to tal of 91 contacts .
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Saturday turned out to be the big day for
both the conventio n delegates a nd WH 7SCI.
Delegates were kept busy all day with t he
annual busi ness meeting, area studies work
shops, a Town Affiliatio n Assn. directors
meeting, and a conference receptio n. Bu t the
big event was the an nual banquet with
presentation of awards by the Reader 's
Di gest Foundation, the spo nsori ng organiza
tion.

Spokane, Washington a nd Nishinomiy a,
Japan, got an awa rd for planning and bu il d
ing a Japanese garden in Spokane . Ports
mouth, Ohio, and Orizaba, Mexico, got an
award for greater awa reness a nd respect for
each other's people. Glendale, Arizona and
Delicias, Mexico, were given an awar d for
planning, buildi ng, and learning to operate a
fire truck . Glen dale bui lt it a nd delivered it
to Delicias, and then trained the Mexican
firemen to operate it. Numerous other
awards were given by Kent Rhodes, presi
dent of the Reade r's Digest Foundatio n, for
such th ings as dramatic help , cultural
exchange, a nd you th progra ms.

WH 7SCI opera tors found pro pagation
bette r than o n a ny of the t hree previous
days, making 279 contacts and ru nning their
conventio n total to 730. Most of t he oper
ato rs had rain paths across the shoulde rs of
their jackets , bu t t here was no major down
pour.

A delegate fro m Mexico came by
repeatedly to check on conditio ns in Hon-

Ham Center wi ll permit confe rence delegates
to call their Sister Cit ies throu gh amate ur
radio operated by ex perts famil iar with
internatio nal telecommunications systems."
Why not a call to o ne 's own ci ty?)

Rick swung t he beam and banged out a
CQ. Back ca me a Brazil ian freighter off the
coast of Sou th Amer ica, PY2BHL!portable
mobile mar ine. The doctor talked for fi ve
minutes with the fre ighte r's OM in his nat ive
tongue, Portuguese , he wou ld have been very
satisfi ed wi th that, but when Rick signed
with the fre ighter, on came PY4AKZ in
Brazil, forty mil es fro m the doctor's home
town. In sho rt order, PY4AKZ clued him in
on everyt hing he wanted to know abo ut
home. Ham radi o had fo und ano t her believer
and friend.

By the time the las t Sister Cities awards
were being given out, the bands were getting
ragged. The end ca me when Ed Marple
WA7K FA a n d Ric k Ol sen . work ed
W6L UV!KV6, Frank, on Canton Island a nd
mome nts later could n't get out of town.
And that 's where the whole thing e nded,
wit h Jack , W7J DW, just a fe w miles away .

" Ta ke her down," said Tom Moore, and
fi fteen minute s later all the gear except the
ante nnas was in the back of the truck.
WH7SCI had sent its mysterious call out for
the last t ime, and hams like AI Schmidt,
K9DIN , who typified hundreds of other
hams would won der no more. AI , up in Two
Rivers, Wisconsin, had figured out that SCI

" Amateur radio is an obvious com munica tio ns factor, frequently ignorcd
until the Phoenix co nfere nce"...

duras, where Hurricane Fifi had ki lled 7000
peop le. Late in the day, he went away
relieved when the hams could tell him that
the wo rs t was ove r a nd cleanup operatio ns
had already begun . His th anks and loo k of
relie f tol d that he had become a believer in
ham radio.

The most emp hatic convert to the value
of ham rad io may well have been Dr. Joao
Go ncalves de Souza, from Brazil. Dr.
Gonca lves came to the station and asked
Ric k Olsen if he would call his ho me town in
Brazil. (After all, hadn't the official con
ference program stated right on top: " The
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stood for Sis ters Cities Internati onal, but he
had to admit, "That H in there is a new o ne
on me." Actua lly, Tom Moore had asked for
the H becau se he wanted it to do what it did
- attract attentio n.

Doris Counts, clu b sec retary for Bash
Hal·Ne-Ae, picked up t he log book s so she
cou Id send o ut QS L cards, a nd the sho w was
over.

Bu t th e weather had the last word. The
ante nna crew was sc heduled to have a
take-down party at lO:30a.m. Sunday, with
the 73 MAGAZ INE photographer o n hand,
but li ghtning had again begu n its spectacu
lar march toward Mou ntain Shado ws Reso rt.
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Let an ALPHA 374 Bandpass Linear deliver all the power you can
legally use (in any mode, continuously!) and eliminate the chore
of amplifier tune-up, too. Using a '374, maximum legal power
with true ' instant band change' is a reality.

Add even more punch and crispness to that big signal with a
Magnum Six rf speech processor (or a DX Engineering model, if
you prefer). The rugged continuous duty ALPHA 374 easily
handles the extra average power demanded by an effective rf
speech processor. Buy a "no-tune-up" '374 in February and we'll
sell you an rf processor for ONE- THIRD price!

•

With any ALPHA maximum-legal-power linear you'll enjoy a new
level of convenience and operating pleasure. Don't wait - see your
dealer or contact ETO now for details.

The ALPHA 770 " UL TlMA TE LINEAR" - latest in the fabulous ALPHA
Seventy series - is now available. Cal! or write for information.
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A somewhat puzzled delega te looks over
opera tors' shoulders at WH7SCI and Tom
Moore's QSL card bulle tin board_ Tom
framed a sheet of celo tex , pinned the cards
up, and fou nd that delegates were impressed
by the great number of different contacts a
ham sta tion can make.

" .~

When the photograph arrive d, the party was
over.

"We weren't about to play games with
that ligh tn ing," said Tom Moore.

All that remained was for Richard H.
Oakland, Associate Director of Sister Cities
In tern ational, the chief engineer of the
conventio n, to give his appraisal.

Oakla nd said that t he convention had
achieved its three main goals: devel oping
stronger ties between internat io nal organiza
tio ns with Sister Ci ties objectives; fi nding
new ways of co mmunica ting with ci ties
thro ughout the world; and involvi ng more
American cities in in ternational progra ms of
America's Bicentennial.

"Amateur radio is an obvious communi
cations factor, freq uently ignored until the
Phoenix confe rence," Oakland said.

In his final sta tement for 73 Magazine,
Oak la nd said, "The amate ur radio center
opera ted during the Phoeni x conference was
highly successful. It started a lot of delegates
thinking about amateur radio. The 'Center '
will beco me a permane nt fixture at our
annual meet ings and - as the years go by 
will become much more sop his ticated ."

The hams can take it from there, thanks
to Tom Moore and his band of twenty-five
vol unteers - and the gu y who loaned them
that heavy equi pment-

... K7NZA
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2NJ903 TYPE GP Amp & Sw 10 100 rnA .nd 30 MHz
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1TE4868 TYPE Ultra-low Noise Audio Amp.
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EI1S TYPE High-lpeed Switch 12S!1 nO- I061

• DIODES:
lN3600 TY PE Hi·Speed Sw 75 V/200 mA
IN3893 TYPE RECTIFIER Stud Mount 400 V/ 12 A
IN4608 TYPE GP & Sw 80 V/400 mA
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NEVVS AS IT
HAPPENS

That's just what HOTLINE gives you. Late breaking news is in your hand while it's
still happening! Every other Friday, HOTLINE rushes you all the up-to-the-minute
info that's so vital to the active ham. At only 3011 an issue, it's one of the few real
bargains still left! And a third of that's for postage! Just what does HOTLI NE offer
you?

LATEST breaking FCC news
NEW petitions filed

IMMEDIATE job openings
HOT classified ads

BRAN D NEW product reports
CU RRENT DXpeditions

contest NEWS
hamfest EVENTS

government ACTIONS
propagation FLASH ES

everything UPCOMING
convention HAPPENINGS

The fact is HOTLINE gives you all the things you need to know when you need to
know them. And that means RIGHT NOW, not two months from now. When we
say "news" we mean it! HOTLINE is in the mail hours after the deadline closes,
and often in your home the next day.

HOTLI NE is by subscription ON LY. For $8 a year, it is delivered to you by first
class mail marked "rush - time value." Our tests have shown that this class of mail
often arrives sooner than even airmail! HOTLINE is published in professional
newspage format and gives you many times the current information available
anywhere else.

Get the news while it's still news. SUBSCRIBE TO HOTLINE TODAY!
------------------1o Yes! RUSH ME HOTLINE TODAY. For only $8 a year! Bill me after

I receive my first issue.

Address _

City State zip _

Name _ Call _ Mail today to

73 Magazine,

Peterborough NH

03458.



Nancy L. Bray WN7KUD
1424 W. Knox Street
Tucson A Z 85 70S

Oh, The Lost Art of Diplomacy

«

T he following is not fiction , bu t fo r the
sa ke of all part ies invo lved the call signs

have been omitted and the names changed . I
personally wit nesse d the events and checked
out the authen ticity of the facts , sta te ments ,
and circumstances whic h took place .

I had contacted Rand y many times prior
to the eve nts.

Some years ago, Randy was told by his
physicians that he co uld no longer fulfill his
duties in the International Division of a large
corporation for which he had served for well
over thirty years . He knew it would be quite
a blow to suddenly ret ire fro m a life that
had taken him to 35 different count ries
througho ut the wo rld.

He was a well-thought-of junior executive
(back when the dollar was one hundred
cen ts), but his spina l d isability had deterio
rated beyond hope and Randy was in con
stant pain . Then he developed angina pec
toris that could only add to his misery .

Of course ret ire he did , and in the first
year of retirement he suffere d not only
physical misery but mental angu ish. Rand y
thought if he were to remain sane he must
find so mething to occupy his ac tive mind .
He had co me up th rough the ran ks of his
co mpany - first a technician, then a sa les
engineer (methods and systems) , then
branch ma nager, and finally export manager
at the Washington , D.C. bra nch. The firm
manufactures electro nic office equipment;
the refore he was bent ma ny years ago
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toward elec tronic s. Having been a techn ician
and syste ms sales engineer, Randy had al
ways wanted to be a ham, but now he was
almost 60 and wondered if it was too la te .
However he decided he might be ab le to
make it - even th ough he was living in his
tw ilight years. Randy remembers that o ne of
the firs t cou rses he took before going into
sales was the Dale Carnegie course in "How
to Win Friends and Influence People ."
Thereaft er all his training dealt with human
behavioral patterns. So, t herefore, his friends
encouraged him to try amateur rad io , even
though he had to go through the Novice
experie nce at around age 60, mostly with
young peop le. He liked young people and
could bu ry his pride to accomplish his goal.

Randy bought a rad io telegra ph key and
put together a code oscilla to r, while spend
ing mo st of his t ime in bed - for one month
he practiced code while in much pain . In
addition to this, and with the help he
received fro m the local radio club , he took
the test and received his Novice license . The
club st raighte ned him ou t on proper timing
of his self-taught code . He said it was like
learning code all over again.

He th en set about putting together a rig
bo ught as a kit ( Heat h DX60 and HRI O). li e
could wo rk only twenty minutes at a time
because of his affliction . He states he learned
more trying to make the rig work than by
putting it together. When it was finished he
did many co ntacts, both domestic and OX,
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bu t during h is rest periods Rand y tuned in
o n WI AW and practiced read ing code fo r
two months. When he though t he was up to
abo u t 14 to 15 word s per minute, he asked
h is doctor abou t taking the General Class
exa m (eve n though he had noth ing to gain
band-wise), but the doctor did not ap prove
since it meant sitt ing for well over his limit.
T herefo re he received a ce rt ificate of d isa
bility and a director o f the local radio du b
gave him (the mail) exam ina tion for a
Conditio nal Class.

Well, Randy made it! He doesn't know
how well he did, but he remembers his
sha king hand more t han anyt hing else about
the code test (his spinal injury affec ts his
entire nervous system ),

Rand y wasn ' t hap py with the Cond itio n
al, because he tho ugh t o the r ha ms would look
down their noses at him (and some d id ). So
he we nt about improvi ng his knowledge. 1
counted well over 35 ham boo ks in the
bookcase next to h is bed .

He vowed he would go for a Ge neral Class
even if they had to take him down in an
ambula nce . With 2 to 3 hours of read ing
each day (especia lly SSB), he took the
chance o n the one day the FCC wo uld be in
his city (only twice a year). Randy d id a
mu ch be tte r job o n his Genera l exam than
on the Co ndi tional. He made not a single
mistake in code, and in theory was over 90.
Ho wever, the expeditio n was costly in terms
of the pain caused by going in fo r the exam.
Now he is studyi ng fo r the Advanced Class,
but all this is not the moral of this tru e
story.

A while ago Randy happe ned to be on
what he thinks was someone ' 5 private fre
quency ?, and so Big John bellowed in o n
Randy's QSO and sa id Randy was 12k liz
wid e. At the time Rand y was receiving and
the other half of his QSO was transmit ting.
So Randy asked Big John to please sta nd by
until his con tact had completed tra nsmitting
and then he would discuss h is signal with
him. Bu t Big John con ti nued and insist ed o n
pursu ing th e subject. Rand y finally (his
patien ce almost gone ) sa id, "It su re is a
mystery to me , if I am really 12 kHz wide
and with SS B, and au dio turned dow n below
the nat topping point and my rig had just
bee n retu rned from the factory fo r gene ra l
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adjustment." Just two weeks prio r Randy
had had his signal checked (o n a sco pe) by a
Navy tech nician, some 1500 miles away. "It
is difficult ' said Randy , "to beli eve my
one-year-old rig is really 12 kH z wid e, that is
so fa r out."

Rand y 's Navy co ntact was kind enough
to allow him to adjust his aud io gain and
speaking distance fro m the microphone. He
scra tched a mark at t he point or the position
th at the audio gain was not flat topping and
at that point his signal was not over 3.2 k Hz
wide .

"Well, " Big John bellowed, " I' ll get wit
nesses." So wh ile Rand y was st ill in QSO
with his original co ntac t, Big John called in a
fe w nearby ham fri ends and a discussi on
enused fo r so me time.

Finally it became t im e fo r Rand y to
tra nsmit to h is co ntac t. He mentioned what
Big Jo hn ha d said. Randy 's contac t ca rne
back with a quick break, that Big John mu st
have so me thing wrong with his re ceiver o r
sco pe , becau se he measured Rand y at 3.5
kHz wid e - probably o verload in the front
end of his receiver. So after th e QSO Rand y
apologized to Big John; only fo r the sake of
peace.

Randy shrugged it off as just one of the
so-called, self-appointed "police" for the
ham bands. However, he vowed h e would
have his rig checked by the factory. At this
point Randy had obtained a 550W PEP
in put SSB transceiver feeding a classic 33
beam fo rty feet up . He used mostly 15
meters. So he did send the rig back to the
fac tory and they gave it a clean bill of
health , inclu ding the ACL.

Randy decided maybe his voice did mod
ulate heavily , so he backed a way from the
mike to a bo ut 8 o r 9 inches with the aud io
gain se t at a point before flat-topping and
made sure h is voice did not modulate the
transmitter mo re than 150 mils, wh ich is in
accordance wit h the inst ruc tio n book.

" One. more project ," said Randy , "before
I get to the point wh ere I canno t build any
longer. "

From a kit (l C Board) he put toge ther a
freque ncy marker tha t would calib ra te 100 ,
50, 25 , 10 and 5 k Hz. Then he bea t the
marker with WWV three times to make
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certain it was correc t before the new incen
tive license change on November 22, 1969.
In checking with o ther hams he fo und he
was never more than a few cycles off (and
maybe the ot her fellow was out) and these
checks were with top-notch operators and
equipment. He also checked the new mark er
wit h his built-in 100 k Hz calibrator.

But 10 and behold' After talking to a
co ntac t who was using the S Line , Big
Chicke n Little (self-appoin ted, who did not
ide nt ify name or call sign ) blurted into his
0 50, " You are ce ntered out of the band 5
k l-l z," Rand y rechecked his calibrat ion and
was within 100 cvcles of 21,440; muttering
to himself, Randy said , ..It is hard to
believe ," and asked what his anonymous
contact was using with which to police him.
The voice came back very loud and very
wide, " You are 2 1,45 0 k l lz." Throwing up
his hands, Randy said, " Maybe this hobby is
not for me , after all ." "Ind I think he means
it.

I doub t now he will ever ta ke the
Advanced Class exam. Yet I believe he has
the knowled ge and is qu alified .

While he was atte mpt ing to teach code to
some youngers, he wond ered why Extras
insisted o n getting exac tly on 14 ,0 20 kllz ,
etc. So he wrote the powers in Hartford.
You should read the reply from an Ex tra
Class correspondent. Guess the an swer.

An eyeball contact with Randy con
firmed the fo llowing facts:

I . Two American passports with visas to
almost 35 cou nt ries in every continent in the
world .

2. An engraved gold Om ega watch, sta ting
he had been wit h his firm over 30 year s.

3 . Two patent documents in his name for
inventions dating 1945 and 19 66 , one a
medical device and the o ther an attach ment
which worked in co njunc tion with his com
pany's electronic equipment.

In addition, he has managed to ed uca te
three daught ers, tw o with advance d degrees,
and the youngest wit h an elec tro nic engi
neering degree from a top technical univer
sity.

Randy says: " It is not what the big shots
say . it 's the way they say i t." I agree . a nd
may our over-enthusiastic, self-appointed
"police" learn at least the first lesson in
human behavior. In spite of their knowledge
of ham radio they can be wrong, o r can
they . ..

The o the r day Ran dy wrote his wi ll wit h
his lawyer, and amo ng other bequests he
ordered carved on his gravestone : "Just How
Right One May Imagine Himsel f To Be, Is
No Criteria In The Eyes Of God Or Ma n."

The big shots could have said , " Randy,
when you have fi nished, may we have a QSO
with you'?" Then they could have said,
" Randy, the QRM is fierce. Let's chec k the
bandwidt h of our signal so we will no t be
adding inad vertently to the problem."

Randy suggests that because he went to
all th e t rouble to have his rig chec ked and
readjusted is no admission that the " police
men" were righ t.

The mora l to this story is: "lfyou judge
without all the facts. you must stand to be
judged by others. ..

. .. WN7 KU D
Any similarity to names and places are purely coin
ciden tal and not intended ex cep t to those to which
this s tory applies.
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12 CHANNEL YOUR TR-22 OR TR-2200
At last a conversion ki t to add the C to your Drake TR -22 or
KenwoodlTrio T R-2200, 6 channel uni ts. This kit adds another 6
channe ls, all direct ions and parts! P-2200 12 channel conversion kit and

directions $ 14.95.

Washington residents pay sales tax and postage ex tra.

GLENWOOD TRADING CO. LTD.
etu~.ck S~1Ut4

11 2 Donaghy Avenue, Nort h Vancouver, B.C., Canada V7P 2L5, Te l: (604 ) 987-0567
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Hank Olson W6GXN
P.O. Box 339
Menlo Park CA 94025

Further Adventures

Of The Bounceless Switch

I

Fig. 1. Simplified "one pulse" generator, which
does not always put ou t one pulse per switch ectua
non, as explained in the tex t.

SIMPLI FIEO "ONE
PULSE" GENERATOR,
WHICH DOES NOT
ALWAYS PUT OUT
ONE PULSE PER
SWITCH ACTUATION,
AS EXPL AINED IN
THE TEXT,

oSL

4 7 0

of ability to control t he pulse lengt h . Human
response time being what it is, pulses shorter
than , say , 100 ms are very difficult to time.
The less obvious problem , however, (and
actu ally the wo rs t diffi cu ity ) is that nearly
all switches ex hibit some fo rm of bounce.
Bounce is the effect of a switch, on closure,
to make and break the circuit several (or
ma ny) times before staying closed . In a
spring-loaded swit ch, like a microswitch, the
term bou nce is quite descriptive ; however in
o ther switch ty pes the mech anism of making
and breaking is more subtle. The details
involve microscopic cold-welding alterna ti ng
wit h co nductor-oxide insulation - but the
result is the same: bounce. Since even the
slowest forms of IC logic respond to on and
off signa ls in microsecond times, switch
closure bounce can be seen by the lC s as
multi ple pulse inputs fo r eac h appare nt
switch closure . This, of co urse, can cause
grea t confusion when trying to understand
pulse-counting circuits .

The single-shot pulser in Fig. 2 solves not
only the pulse-length problem, but also
assures that o nly o ne pulse is generated from

N.O.
PUSH BUT TON

SWITCH

"+ 4,5V.r-o

I have presented several pulsers in past
articles tha t hopefully have bee n of use

to amateurs and o thers involved in pu lse
circ uit testing ("A Pulse Genera tor fo r the
Ama teur," 73, Nov. 1967, "A n IC Pulse
Ge ne ra tor for the Ama teur Experime nter,"
73 Sept. 1971 , and " IC Logic Pulser Simpli
fies Design," Electronic Products Magaz ine,
Aug. 16, 1971). Correspondence from read
ers indicates there is an additional need for a
pulser which puts out only one pulse at a
t ime - each time a manual "pulse." button is
pushed.

What good is a single-pulse generator?
Well, if o ne can really depend o n obtaining
one pulse per push of the manual " pulse"
button, su ch a generator can be of great use
in ana lyzing various count-up, count-down,
and sh ift register circuits . Fo r instance , there
are as many differen t circuits for counting
by various integers as there are logic design
ers. By first resett ing an unfamiliar counter
(usually by means of its rese t input), lhen
inputi ng one pulse at a time to its clock
input, we can make up a truth table. This
can be done using only the single-shot pulser
and a dc volt me ter. An examp le of such use
will be given later in the tex t.

It might be thought th at a single pulse
could easily be created by simp ly using a
battery a nd a switch as in Fig. I . However,
although this method was workable in older
relay logic systems, it has severe troubles in
gene rating a single pulse for modern IC logic
systems. The most obvious prob lem with a
battery and switch puiser is that of the lack

FEBR UAR Y 1975 111



,

PULSE
LEN(3TH

'0 ,

r-~-- +5V

+5V +5V

OUTPUTS

JL
112
lC'

7

103
SN7440N (TEXAS INSf )
OR MOTOROLA HEP

r-...... C3040

7

II 14

IC'

>'96Ol
IFAIRCHILOI

OR
MOTOROlA

HEP 
C3803

ICI
SN74O<>'

(TE~ lNSt"-- J

MOTOROLA
I'£P-C3000

1/4
ICI

7

1/4
lCI

o

NC

·Pl.l.SE
PUSH

BUTTO\I
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Fig. 2. rcr = SN7400N (Texas Inst.) or Motorola HEP C3000. IC2:: uL 9601 (Fairchild) or Motorola
HEP-C3803. IC3 = SN7440N (Texas rnsr.) or Motorola HEP-C3040.

eac h ac tua tion of the push-button switch
(even if the switch bounces). The switch
debouncer is a pair of TTL gates wired as an
R-S fl ip-flop, sometimes ca lled a la tch . T he
latch puts out a negat ive go ing rectangular
pulse, whose duration is dependent upon
how long the push-button switch is held
down. Ho wever, the outpu t pulse lengt h is
not controlle d by the latch output. but by
the one-shot multivibrator (IC2) which it
triggers. The one-shot is one of the newer
TTL types, which are much easier to apply
than t he older DT L o ne-shots; it is trigge red
only by the falling edge of the latch output,
as it is wired. 1C2 has both Q and (} outputs
available; that is, it has both a posit ive
output pulse and its comp lement. These are
available, respectively, at pins 8 and 6 of

1C2·
In order to provide as mu ch o utp ut drive

as possible from the pulser, each of the two
outputs are passed through a TTL buffer
gate . Since these gates are inverting types,
the posit ive going pu lse and it s com pleme nt
excha nge output positions. The two buffer
gates are contained in IC3.

A simple regula ted power supply is used
to make the single shot pulser co mplete ly

self contained. A 6 V filament transforme r,
integrated bridge rectifier, and 500 p F capa
citor form t he rectifier-filte r sectio n. A
Fairchild IlA 7805 in tegrat ed circu it regul a
tor provides the regu la tio n . This power IC
regulator has only three termi nals: input,
output, and ground. Reasonably, the ground
te rminal is also the heat sink tab on the
plastic versio n use d ( it is the metal case for
the T03 version); and so, no insulating
washers arc needed fo r moun ting. In order
to assure against oscillations ( the IC has
ra ther h igh gain in ternal ci rc uit ry), a 0 .2 2 pF
capacitor is placed directly across the input
and ground termi nals. T here are several
o ther similar fixe d SV regulators available
which also could be used ; the LM309
(National, EE P, Motorola) or the LM335
made by EE P.

A number of si mple cha nges may be
made in the ci rcu its to allow fo r di fferent
requirements. As shown, the pu!ser will
provide pulses approximately I usee to 10
usee long. Increasin g the size of C I to 5 100
pF will allow for pulses of 10 usee to 100
usee, 0 .05 IlF will give 100 usee to I msec,
0.5 p F will allow I msec to 10 mse c pu lses.
These ca pac ito rs must be non-polar types
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UIC 1 = SN7400N (Texas lnst.}
MC7400P (Motoro la)
USN7400A (Spraguel
N7400A {Siqneticsl
U6A740059X l Faircbitd]
SG7400N (Syl vania")
HSC7400D I Hughes l
DM7400 (National)
T G·7440N (Transi tronl
C3000 (Motorola - HEP)

Table 1

Equivalents for IC1. ICZ. 1C3

ICZ = IlL 96 0 1 (Fairch ild )
MC860 1P (Motorola)
SN74 122N (Texas lns t .)
N14122A (Signetics)
AM2601 (Adv . M icro.)
AM9601 (Adv. Micro.l
R F8601 l Raytheon)
DM 7850 (National)
SW9601 (Stewart-Warner)
C3803 (Motoro la· HEP)

1C3 = SN7440N (Tex as Inst. )
MC7440P (Motoro la)
USN 7440A (Sprague)
N7440A [Siqne tics}
U6A744059X (Fai rchild !
SG7440N (Sylvania")
HSC74 40D (Hughesl
DM 7440 (National )
TG7440N {T ra nsi t ron l
C3040 lMotorole . HEP)

"Discontinued, but o ften avai lable as surpl us stoc ks.

such as mica, mylar or polystyrene . If it is
desired to use p olar capacitors (such as
tantalum electro lytics) a modified circu it for

+5 V

01

2N3565
(FAIRCHILD)

OR
HEP 55

(MOTOROLA)

8

I e2

Fig. 3. Modification to allo w use of polar capaci tor
(c ) in one-shot timing circui t , an d timing r esistor
(R) larger than SDK. Q 1 = 2N3S65 (Fairchild) or
HEP5S (Mo torola).

the timing of IC2 (Fig. 3) shou ld be used.
This circuit modification also allo ws the use
of timi ng resist ors larger than 50K, and so
makes possible really long pulses.

If it is desired to have the single shot
pulser drive 50, 75 or 93[2 coax cables,
another change can be mad e. By subst it u t ing
a Motoro la MC302 9P for IC3 (with ap
propriate pin number changes), such coax
lines ca n be driven without rin ging and o ther
forms of pulse distortion . Figure 4 shows the
severa l ways in which the MC30 29P buffer
gates may be wired to drive TTL, 50 to 9 3[2
coax lines, and 93 to 120D. coax lines. One
may ask why the SN7440N was considered
as the buffer in the first place when the,
MC30:!9 P will provide its fun ction plu s the
coa x drive capabili ty. T he reason is that the
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MC3029P is rather a special case , made only
by one firm - the " 7440" is mu ch more
wid ely second-sourced.

As to subst it u tions, there are ma ny
sources of the SN7400N, SN7440N, and
f.lL 960 I . Table I gives a listi ng fo r pin-far-pin
subst it u tes that would he satisfactory in this
circuit. In fact , one could even use DTL
units for the la tch and buffer gate IC's ( IC I
and IC3 ). A f.lL946 (or MC846 P) would
directly subs titu te for the SN7400N, and a
jJL932 ( MC83 2 P) would directly su bst itu te
fo r the SN7440N.

An exa mp le of how the single sho t puIser
can be used is sh own in Fig. 5. The pulser
out put is co nnected to the clock input of an
SN7492N d ivid e-by-twelve cou nte r IC to
ascertain wha t its truth tab le is (assu mi ng we
did not kno w it ). We first actua te S I to the
" 1" posit ion , which resets all the four
fl ip-flo ps to zero . Then S I is set to "0" in
o rder to count. The o u tp uts Qo, QI, Q2,
and Q3 arc each measured with a dc volt
me te r (say a 20 ,000[2/V V.O .M.). Now
input one cloc k pulse by pushing the pulse
pushbutton o n the single shot pulse r, and
again measure the states of Qo, Q I , Q 2, and

+5V

t4

It ......
~2 t/ 2 L. 8

t3 MC3029':,

7

/ //

FOR T. T. L. OUT PUTS

F ig. 4A. For T .T.L. ou tp u ts.
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FOR SO TO 93 ..n. COAX OUTPUTS
Fig. 4B. For SO to 93ncoax outputs,

+SV

• TR·3jAC·3jMS·3 $350.00
• TR·4jAC·4jMS.4 below SjN 31320 $425.00
• TR·4jAC-4jMS-4 above SjN 31320 $475.00
• TR.6/AC4/MS-4 six meter $475.00
• TR-4 noise blanker $ 50.00
• DC-3 or DC-4 $ 50.00
• RV-4 VFO $ 65 .00

DRAKE DRAKE DRAKE
NOW SHIPPING NEW-BOXED 1975
MODEL TR-4C TRANSCEIVERS,
AC-4 POWER SUPPLIES, MS-4
SPEAKERS. PRICE $741.95.

WANTED DRAKE TRADE-INS
Will allow in trade for your .. .

Ship your trade-in prepaid insured
U.P.S. or parcel post special handling.
Upon receipt will ship your new
TR-4C/AC-4/MS-4 via prepaid insured
U.P .S. We accept master charge, check,
or C.O.D. on balance due us.
Write or phone Bill Slep today (704)
524-7519

S1ep
E1ectro:u..ic&

Co_ P.O . Box 100
Highway 441 - Dept. 13
Otto. North Carol ina 28163

. . . W6GXN
I . Olson , H. " A Pulse Generator for the

Amateur," 73, Nov 1967, p20.
2. Olson, II. " An l.C. Pulse Generator for the

Amateur Experimenter ," 73, Sept 1971 , p 11 2.
3. Olson, H. "LC. Logic Pulse Simplifies

Design," Electronic Products Magazine, Aug 16,
1971 ,p42.

Q 3. Input another pu lse , e tc. In twelv e
pushes of the pulse button we can build up a
truth table as shown. Note that t his co u nte r
has a relatively unusual sequence; it cou nts
up from 0 to 5 then skips to 8 and counts on
through 13. There are st ill a total of 12
ste ps; so it is truly a divide-by-twelve cou n
ter, but the cou nt seq uence is so mewhat
unusual.

This examp le is one that needn't have
been done, since the truth table o f the
SN7429 N is well known , and publish ed in
the data sheets o f it s numerous manufa c
turers. However, there are plenty of nutty
cou nte rs aro und made up o f combina tio ns
of individual flip -flops and gates that are
tedious to analyze . Running through a cou nt
seq uen ce, as ab ove, can quickly shed so me
light o n their inner work ings.

,

1/2 J9=10"---__~
MC3029P

+SV

7

I I

14
I

""2 1/2 o.4,S
3 MC3029j

II
1/2 """\ 1012

MC302~b!13

7

/1 /

14
I

""2 1/2 4
3 MC3029~

FOR 93 TO 120 JL COAX OUTPUTS
Fig. 4C. For 93 to 120r2. coax ou tp uts

•

SINGLE
SHOT °0 0, 0, cPULSER

JL '-@( ,

~ c J 0, 0, 0,
c '-<c c '-<C

0

+' v
h

"I" 7
(RESET)

.~ l(COUNT)

Count °3 °2 01 00 Decimal No.
0 0 0 0 0 0
1 0 0 0 1 1
2 0 0 1 0 2
3 0 0 1 1 3
4 0 1 0 0 4
5 0 1 0 1 5
6 1 0 0 0 8
7 1 0 0 1 9
8 1 0 1 0 10
9 1 0 1 1 11
10 1 1 0 0 12
11 1 1 0 1 13

Fig. 5. Example of using single shot pulser to
ascertain tr u th ta ble of a co unter J 'C.
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A1 Brogdon DJ0HZ
Furstenbergerstrasse 14 7
Frank furt aIM, Germ any

e?

s utomate

M any hams who are CW o perators are
awakening to the fact that the use of

a tape recorder in conjunction with their
ham stations can take a lot of th e wo rk o ut
of transmitt ing. especia lly during con tests .
An article in QST Sep te mber 1962, Mag
netic-Tape Second Operato r, gave W3GKP's
sending system with a tape recorder, but it
appeared more complicated than it actua lly

In 73 June, 1962, my art icle " A Simp le
Elec tronic Keyer" appeared . An equally
simple modification was made to this keyer
to add the capabili ty of sending pre-recorded
magnetic tape messages. Figure 1 shows the
was , and this may have scare d off some
possible uers of the technique. The fo llowing
articl e will describ e the simplest po ssible
circuit for using auto mated CW transmitting.

VIA

SPEED IN
l--~

RAT IO 200 I( KEYING

l~'''''':'----''==L EVE R

VIB

1
PLA TE - SE NSI TI\lE
KEYI NG REL AY

220 1( .22

WEIGHT '0'Z.

p -p AF OU T PUT

TRANSfORMER
~OmA

+

110\1+6.3\1
TRANSFOR MER

+

F EBR UARY 1975

Fig. 1. The original key er circuit.
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,

Fig. 3. Use th is circuit to build independent unit.

ing an on-off keyed circuit. Various other
possibilities will suggest themselves to match
the individual ham station.

It should be mentioned that the parts
specified in this article are junk box values
and represent simply what was on hand at
the time the idea was tried out. Any diode
which will handle a fe w mi ls will do fo r the
rectifier, and any af bypass condenser value
from 0 .1 to 1.0 j1F wi ll be OK.

So that's all there is to the construction
of the gadget. What could be simpler! It has
been convenient in my station to place the
recorder on a small shelf beside the operat
ing table and permanently connect it with
patch cords to both the electronic keyer and
the receiver (more on this later) . Now let's
consider some of the possibil ities with the
set-up.

As W3GKP sugges ted in h is article, it is
possible to buy an older mod el recorder in
fair condition at a reasonable price . For this
application, you don't need anything ap
proaching h i-fl. so you may be able to pick
up a recorder still in good mechanical
condition simply because its audio quality is
not up to mod ern h i-fi standards. However,
if you want to use the family recorder rather
than buying one just for the ham station,
this circuit is ideal, since no modifications
need be made to the recorder to use it.

If you do buy an olde r reco rder, some
thing that's worth looking for is one with
two playback heads. This type of recorder
will play with the tape moving in either
direction, rather than having to manually
swa p the two reels to reverse the tape
direct ion. I managed to get hold of a good
old Web cor which h as thi s featu re, so that
two different messages can be recorded on
the tw o tape tracks, and either track played
back simply by select ing the appropriate
tape direc tion by the selector switch.

Thus , in an ARRL Communications De
partment Party (in which the transmitted
half of the contest exchange is always the
same for any given station) , a tape loop was
prepared wi th a "CQ CD" call on one side of
the tape, and an "DRS WPA" report on the
oth er track. The actual texts of the two
messages were chose n so they were of the
same duration , and recorded with the same
index point on the loop. Then it was a

II

l. O ~ F

I N20 70

IN 20 70

vIB

..
INPUT

Fig. 2. Modified version of the keyer.

t::::=:Y:::5 It E YE0
-----;; --.. OUT PU T

In case you don 't use a keyer with a
negative de supply (wi th respect to groun d) ,
or want to build this second opera tor inde
pendent of the keyer, just use the circuit as
shown in Fig. 3 . It can he built into a small
minibo x , with no power requirement , or it
could be built into the tape recorder becom-

AF
INPUT

original keyer circuit, and Fig. 2 shows the
changes necessary. Referr ing to Fig. 2, the
audio from the tape recorder is rectified by
the silicon diode and filtered by the audio
bypass capacitor. The resultant volta ge ac
tuates the pla te-sensitive relay which was
already used in th e kcyer circuit. The keyer
operation is unchanged after this modifica
tion .

If you acciden tally co nnect the diode
with the wrong polarity , the keyer will not
operate. This is because the polarity of the
diode will be such that the current through
V Ib will fo llow the path of least resis tance,
through the diode and the tape recorder af
ou tput tran sformer to ground, and not
eno ugh to actuate the plate relay will fl ow
through it. So if yo ur keyer doesn 't work
after this mod ification , check the polarity of
the diode . If it is in fa ct correct, then check
to see if you have the keyer line co rd
plugged in. Further trouble shooting is be
yond the scope of this article .
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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 tur"
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 throug hout the worid . .. for
almost a Quarter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today?
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simple matter o f starting the tape to call CQ
until it had had time to attrac t some
attention , then stop the loop at the index ,
sign " K " with the key er , and listen for a
reply . If a reply was produced , the sta tion 's
call sign was signed by keyer (manually ) and
the second tape track sta rted. T his gave the
contest exchange for my stat ion (K3 KMO)
while the log was filled out. T he n when the
tape loop had run, the tap e was stopped and
the in coming h alf o f the exchange copied,
with all log-keeping up to date and ready for
a new contac t when the tra nsmissio n was
receip ted for.

However, woe be unto him who falls
asleep with his automated station
calling CQ, for his call sign shall be
eternally remembered. ..

It is surp rising how much of the work of
a contest can be eliminated by such auto
mated sending tak ing care of the repetiti ous
tran smissions for you. When the contes t is
ho t , it help s the opera to r keep his logging
caught up . When the contest begins to thin
out, the opera tor can turn on the endless
loo p and call CQ until he rounds up the last
few strays, and he can si t back and relax a
litt le. Ho wever , woe be un to him who fa lls
asleep with his automated sta t ion calling CQ,
for his call sign shall be ete rnally remem
bered, his fame shall be known far and wide,
and his name sh all be mu d foreve rmo re !

W3GK P mentions in his article th at he
records his tape loo ps by taking the af
outpu t from his receiver while monitoring
his transmitter (with the final turned off,
naturally). This is a very easy technique.
Also you can use yo ur normal sta tion
mo nitor to do the same things. However,
W3GKP failed to mention some thing regard
ing the recording of his own signal in his
receiver that should be fai rly obvious - the
same thing can be done with any incoming
signal. Thus, you can record another ham 's
signal and play his first back to him through
your keying uni t to show him what his
sending is like. With careful adj us tment of
the receiver aud io note and i-f bandpass
charac terisitcs, it is possible to eliminate
most in terfe rence and get a good quality

11 8

recording of any average signa l. A little
experimen tation will show you the best
tuning technique to use with this trick.

Also, recording and play back through the
keying unit can be used to pass traffic on the
CW nets ~ that is, if you are not ashamed of
sending the o ther fellow's fist over your call
sign ! If th is is done, the t raffic should always
be co pied by hand simultaneously with the
tap e recording, to insure tha t you have a
solid copy.

Ano ther good trick is to use a two-speed
recorder to either double or halve the
tran smitting speed . It is fun to use this
techniqu e at both ends, and make all the
kids on your blo ck think y ou and your
con tac t are real speed merchants. However,
you may attract the attention of an honest
to-goodness speed merchant, and be embar
rassed. So be ca refu l.

Numerous stations are helping to supple
men t WI AW s code prac tice transmissions
nowad ays by re-transmitting th eir material
on six and two meter MCW or CW to help
the Technicians over the code hurdle. This
can be d one quite easily with this tape
transmitter. Also, this gives you the capa

bility of fee ding the receiver au dio output
right into the keyer af input, so you can
re-t ransmit direc tly. A switching arrange
ment can be used to kill th e automatic relay
when WlAW is signing its call, SO you can
take the o pportunity to sign your own
sta tion call sign .

The possib ilities of a recorder-operated
sta t ion are almost limitless. You can add
many mo re uses than those mentioned in
this article. For in stance, you too can have a
CW phone patch such as lance had . Or you
could help a phy sically-handicapped person
with a unit fo r h im to send CW by speaking
"di-dahs" into a microphone . You can sup
ply many more uses o f your own.

I have played around with completely
pre-recorded chatte r for an en tire contact, so
that all he need ed to do was to start the
recorder calling CQ, th en after receiving a
reply , sign the call sign of the calling stat ion
and then let the record er take over. If the
tape-reco rded QSO trend ca tches on, it may
end up with two hams' recorders talking to
each o ther while th e two operators go out
and have a beer. . . . DJIlHZ
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When You're Hot
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Fll0l
DIGITAL TRANSMITTER

• Total cove rage capability : 160 thru
2 meters + 12 major S.W. ba nds .*

• Direct frequency readout to 100Hz.
• Provision fo r al l- mode reception: SSB,

CW, AM, RTTY & FM.**
• Rel iable, plug-in, modula r circuitry.
• Compatible transceive operatio n with 101 series.

FR 101
DIGITAL RECEIVER

• 240 Watts PEP.
• 160 thru 10 meter cove rage + 2 optio na l

aux ilia ry bands .
• All-mode ope ra tion: SS B, CW, AM& FSK.
• Reliable, pl ug-in, modular circuitry.
• Provision for RF speec h processor .

SIGMASIZER 200R

• Total Coverage 146-148 MHz
• 200 Channels
• 1 or 10 Watt Output
• Automatic offset-600 kHz-

high or low.

• Built in tone burst
• Priority Channel Feature
• Simplex or repeater operation
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TECO
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a subsidiary of Tucker Electronics CO.

P.O. BOX 1050 1717 S. Jupiter Rd. GARLAND, TX. 75040
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In between working one hundred countries on slow scan, Gene has done one of the
better jobs of putting together a console for his station. Take a look at it .. . it took him
over five months to whomp this up. Take a peek at the front cover and yo u 'll see that
Gene has left little out. Digital clock (local time) - dummy load indicator - antenna
indicator - an tenna control and main power control - speech processor - temperature
indicator, in and out (Heath) - frequency display (Heath SB·650) - tape recorder
tower lights - 755 0 325 - dummy load - slow scan unit - tower up and down - digital
clock on GMT - SSTV monitor - elapsed time meters - antenna height indicator.
Antique addicts may be horrified to learn that the base of the console is a 90 year old roll
top desk made of solid oak. The front panel is made of white leather finish Formica while
the top and ends are oak Formica to match the desk. The back of the console is enclosed
with 114" (6.35 mm ... hi) Plexiglass. How Gene was able to build this beautiful and
neat console and stilI keep his oar in there to be the first to work 100 countries on slo w
scan is a mystery . Either chore would seem enough for any energetic amateur to
accomplish.
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Gene Kundert W8YEK
735 E. 5th St.
Delphos OH 45833 "W8YEK "Works

JOO Countries on SSTV

I have 9 1 countries confirmed.
Herewith is a list of the 100 cou ntries
I worked 2XSSTV. A lso a list of the
ones that did not OSL so far. Some
were recent contacts.

EA6BO was country # 100 .
I also had a two way with T I2GSW

and no OSL from him. I did hear that
EP2FB sold out, so t hat card is lost. I
may have to work 11 5 countries to
get 100 cards.

I worked Paise! (HZ 1SHl several

times and did not know who he was
so I thought maybe the poor guy was
hard up. I enclosed IRC's and still
1 EP2FB JAN . 4, 1973
2 HZ1 SH JUN. 15, 1973
3 K4PGM/TI7 MAR . 24, 1974
4 C31HD AUG . 6, 1974
5 FL8B H AUG. 14, 1974
6 CX2GB AUG. 20, 1974
7 GM3KJ F NOV. " 1974
8 HC1BU NOV. 2, 1974
9 EA6B Q NOV. 8, 1974

received no card. So I did it again,
1RC's and all. Then I picked up a
newspaper one day and there it was 
Paisa! puts oil embargo on USA.

I operate 10 to 12 hours a day, 7
days a week in the winter and in the
summer 2 to 4 hours a day. I fi nd that
if you want to work 'em you have to
be on the air a lot. I f I rece ive any
as L's from the above 9 I will drop a
note to 73.

... W8Y EK
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5169 95$280 VALUE
ALL FOR JUST

Address _

City and Steee Zip, _

All orders w ill be shipped Ai r Mai l w ithi n 24 hours after receipt of
order (exclud ing weekendsl. Enclose add itional $3.00 for prepaid
Air Mai l shipping. Nevada residents add sa les ta ll .
Sale ends March 31 , 1975

. 6 Channel Operatio n, Ind ivid ual Tr imm ers
On All TX and RX Xtats. A ll Xta ls Plug In.

• S Meter Battery Indica tor .
• 10 .7 and 455 KC IF . 12KH z Ceramic Filter .
• .3 M icrovo lt Sensit iv ity For 20d B QT.
• 2 .5 Watts. Nomina l Ou tput 12 VDC.
• M icroswitch M ike Butto n.
• Size 8·7 /8 x 1-7/8 x 2-7 /8 Inches.
• Weight 1 lb . 4 ounces . Less Battery .
• Current Drain RX 14 MA TX 380 MA.

ACCESSORIES,
8 M I Speak er Mike $24.00
BCI Battery Charger $29 .95
14 10A Amplifier Mobi le Mount $99 .00
10 - NICADS $1 4.00
LCL Leather Case $12.00

Na me _

To : Wi lson Ele ct ro n ics
P.O. Box 794
Hender50n. Nevada 89015
(702) 451 ·5791

Ship me 1402 SM Winter Special
Plus 0 SM l 0 141 0 A 0 BC l 0 NICADS 0 LCL

Standard Frequency. $8.00 pr. ;
Odd Frequency. $6.00 ea .

Enclosed is S 0 Check 0 Mo ney Order
o Master Charge O Ba nk Amet" icard
# MIC Interbank #
Card Expiration Da te

Extra Xtals _

BUY FACTORY DIRECT

INTER ALE I!!

•SAVE $

WILSON 1402SM HAND HELD
2.5 WATT FM TRANSCEIVER

*Rubber Flex Antenna
*One Set of Crystals 52-52

PECIAL

90 DAY WARRANTY

FU L L MON EY BAC K GUARANTE E



CASSETTE
• ...
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CLOSE OUT BARGAIN

The PM-760 is identical to the TC a , but
wit hout the 12CN ac power. . .batte ries are
bu il t in for po rtable use - anywhere. Comes
wit h mike and earphone. Made to sell for
$25.
PM-760 . . .Cassette recorder

SPECIAL. . $19.95

ECONOM Y PU HTABLE

The TC-a operates fro m built in batteries
. . .o r 120v ac. .. it has remote start/stop. . .
the ro tary switch control is one o f t he
handiest made. . .mike inpu t...earpho ne/
li ne output. ..great fo r code practice.. .even
okay for rock music .. .has automatic level
control and peak indicator. Fine for portable
slow scan work too.
TCa Cassette recorder $23.95

Shippi ng info. . .Cassette unit s are sent by
UPS collect or parcel post collect In non
UPS areas. Tapes are sent postpaid.

BETT ER QUALITY PORTAB LE
The TC 12 is medium priced casse tte

recorder...and a real bargain. It ru ns fro m
buil t in batteries.. .12Ov or 220v ac.. .jack
for line in for recording from another tape
recorder, rad io , slow scan, RTTY, etc. Head
phone jack for output monitoring, output to
other recorders, to slow scan monitor, etc.
Also has a 6v power input for external de
operation. AGC automatic volume control
for recording so you don't have to set
recording levels. Peak indicator to keep you
fro m overmodulating the tape. Rewind and
fast fo rward keys will stay down so you
don't have to stand and hol d them to
use... a bad functio n on many recorders.
Use this in your ca r, in t he shac k, anywhere.
Ideal fo r slow scan wor k mobilel
TC12 Cassette recorder $32.95

LOW P RI CE
The price on this deck is so astounding

that it deserves menti o n twice .. .while
everything else is go ing up in 10% leaps,
Panasonic has red uced t he price o n this deck
fro m $ 110 to $89.951

BLANK TA PES

low noise tape cassettes - excellent

quality

C·60 60 minutes. . , 99; Ireg $1 .291

C·90 90 minutes. •.$1 .49 (reg $1 .79)

C-90 Extra Hi-f...$2.25 (reg $2.991

FR EE TA PE!
Just to help you get an R5- 261US cassette

dec k w hile you are still young, you'll get five
(5) music quali ty C·60 cassettes free if you
order right away . That's almost $10 worth
of tape as a bonus .

HEADPHONE OUTP UT
The re are many times when you want to

be able to monitor as you record, so you
want some sort of headphone output. You
may want to use the deck without a ny
power amplifie r. . .just plug in you r head
phones. Have you heard stereo wit h head
phones? It beats speakers in every way...t he
results are incredible and suddenly you
realize how fantastic stereo can really be.
AC POWER

Battery operated tape decks are fine, but
they start at $350 for a ny with q ualit y
recording and t he batteries wear out very
quickly. Aro und the ham shack and home
you want ac powered gear.

AUTQMATIC STOP
What do you think it does to a captain

when it keeps going at the end of a tape. It
doesn' t do anything an y good. It wears
rapidly , thus changing the speed of your
tape in the futu re.. .it q uick ly wears out t he
tape so it ca n break, etc. The more ex pensive
decks stop at the end of the tape, automati
cally. Yo u want th is.

PAUSE CON TROL
Ano ther fu nction found o nly on expen

sive recorders.. .t he pause control allows
you to stop the ta pe instant ly so yo u can
ed it as you reco rd . . .starts instantly too .
You ca n't do without this for slow scan . The
pa use control permits you to tur n on the
deck and set your levels before starti ng the
tape.

MANUA L VO LUME CO NT RO L
Not one of the lower p riced cassette

decks has a manual volume co ntrol for
record ing. This means that there is no
possib le way for you to do an adequa te jo b
of recording good music for the automatic
9'lin co ntrols they use raise and lo wer the
9'lin fo r you and ruin the normal dy namic
range o f the music. They are ha ndy for
recordi ng lectures where you can't keep an
eye o n the meters, bu t ma nua l is best. Try
reco rd ing Morse code on a n AGC recorderl

, '- "
/~
L

STEREO OR MONO RECORD ING
When you put nearly $100 into a ta pe

deck you want it to be usable for a music
system.. .and that means stereo today. This
is also handy for slow scan where you put
the picture on one channel an d accompany
ing audio o n the other, each to he trans
mitted on separate sidebands. Slide Shows
can have commentary on one channel and
slide projector signals on the other. Th is
recorder has a switch in the back to provide
stereo or mono action. . .few dec ks have
this , even in the $400 models.

[i f[]J 111 111I111J0J

HIGH FIDELITY
Once you have a good tape deck you will

probably want to use it for music , so hi-f is
important . T his deck is capable of superb
fidelity recording and play back.

DB METER ING FO R BOTH CHANNELS
This deck has illu minated meters so you

can set your levels right and keep an eye on
them. Tape has a rather narrow range of
reco rdi ng level so good meters. . .ones that
are ea sy to read. ..are very important. If
your leve ls are too low the sound is down in
the tape h iss... if they are too h igh you get
dist ortion. You get the best dynamic range
from your tape when you have good meters
for setti ng your levels.

LOW PRICE
You want the lowest priced deck t hat is

capable of meeting your requirements, with
slow scan being an important application.
This is one of the few decks on the mar ket
which provides good qual ity recording with
ou t going t o extremes such as the Dol by
noise reduction c ircu it , au tomatic reverse,
CrQ2 bias, and t hings like that. Lo wer p riced
decks don't make it for you because their
tape drive systems are too cheaply made and
they have unaccepta ble flutter and wow as
far as hi-f and SSTV are concerned. Most
cassette decks today are ru nn ing in the $250
to $350 range.

Panasonic R5-261US - with five C60 tapes
$89.95

After checking hundreds of tape decks
made by over 50 manufacturers. no other
deck even came close to meeting t he specifi
cations ,

Is this the IDEAL cassette deck for the Ham
Shack?

c:»rder tc:»day
'f=rc:».,-, Cassette HQ - Box 431 - Jaffrey NH 03452
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Bob Baird W7CSD
3740 Summers Lane
Klamath Falls OR 9760J
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H O W do you get your kicks in ham
radio ? Depend ing on the individ ual

there are many ways. Some spend the ir time
strictly o n CW, some on phone, some are rag
chewers. Some spend all the ir time on the
nets, some chase DX, and some do nothing

but build new gear. There are those that
spend their time mobiling. And some th ink
Q RP is the only way to fly, wh ile others
have to have stacked yagis 100 feet h igh
with the legal limit of powe r. Sti ll o thers
find overseas phone patc hing is th eir thing.
Choose your own poison.

We get our kic ks from portab le o peration
of the temporary o ne or two night sto p. We
have ham med fro m camp locations by the
hundred and to some exte nt from mote ls,
beach cottages, mountain cabins and other
permanent structures, We have alluded to
this in several articles previously which will

FEBRUARY 1975

be noted as we go along. The purpose of this
article is to relate a few of our adventures in
the world of hamming whi le trave li ng, but
not mobile. We hope a few more will join
the fun .

Just setting up camp, cooking your meals,
hiking and fishing can be a lot of fun . But
eventually you run into so me time that you
don't know what to do with . The f ish quit
b iting or you are tired of walking around
a nd then it is time to se t up the porta ble
ham gear and enjoy a li ttle hamming. Yo u
can get quite a kick o ut of just tellin g the
guy who is swelter ing in 100° heat how nice
a nd cool it is up in the mountains. Or maybe
you have need to get a message back ho me
and you are 50 miles from a te lephone.
Either way hamming is a mighty fine adjunct
to camping. It can be fun whether you camp
in a tent, a trailer, a camper or a 20 kilobuck
motor home.
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Power Supplies

As menti oned above we would regard a
heavy du ty storage battery as a p rime source
of power. Now, none of th e aforeme ntioned
rigs will actuall y deliver full rated power
from a battery. In ge nera l, they are de signed
for mobil e use with th e car generato r charg
ing at all times. This means abou t 14V. We
have an extra cell fo r o ur battery , making
14V. You still don't have full power bu t you
have more. Caution: Read your instruction
book before adding an extra 2V ! The o nly
other power possibility, as ide fro m a possi
ble ac line being availa ble , is a portable
gasoline ge nerato r. We have a Zeus capable
of furni shing all of the power we could
possibly want but we very seldom use it. It is
driven by a cheap lawnmower typ e engi ne
which is noisy. If you are camped wit hin
91.44m (100 ya rds) of a neigh bor camper
you will be about as popular as a small kid

riding a motor bike all around camp. The
problem is not exhau st, its th e motor itse lf.
Even with a good muffler you st ill have th e
clank of a cheap engine. The Honda corn
pany makes th e quietest portabl e gas gener-

What Type of Rig Do You Need ?

Generally, if you are going camp ing, you
are not likel y to have an ac line. So it is
highly desirable to have a ri g tha t will
operate from a storage battery. A number of
the Swan famil y have dc module s available,
but most are hard o n an outboard sto rage
battery. A Swan 350 will go th rou gh a heavy
duty storage battery in less th an 5 hours.
This is OK if you are going to be ou t for no
more than a couple of days and expec t to do
more fi shing than hamming. The new solid
state Swans should do much better. The
SBE33 and 34 are excellent for battery
drain. We presentl y have an FT·101 which
has never run our heavy duty battery clear
dead. We believe it will run for 12 hou rs.
And 12 hours is a lot of hamm ing before
you get to th e next place tha t yo u can
charge th e battery. Obviou sly any of the
solid sta te QRP rigs will run for days from a
big sto ra ge battery. If you are traveling to
motel s or wi th a motor home with bui lt in
ac power, anything portable with less than a
Mack truck is fin e for porta ble opera tio n.

MIDWEST HEADQUARTERS
for

MIDLAND and SSE
2 meter FM

WORLD 0SLBUREAU

EPOXY GLASS CIRCUIT BOARDS
NEW Gl0 1/16 in . THICK . COPPER CLA D
ONE SIDE . 1 oz. COPPER.
Pack of 1Q-4"x 4" - $5.60/Pack of 25 ·$12 .50
Pack of 104"x 6" - $8 .20/Pack of 25· $1 8.25

(Calif . Res . add sales tax)
TRUMBULL

833 SALRA DR .• EL CERRITO. CA. 94530

3600 Ft. Recording Tape.
By S ou ndc ra f t a nd/or 3M
(#150) . .. 3600 fee t o f 1 m il
eKtra -streogt h p olyes ter 1/4" R e
co rding Tap e, wo u n d on a
10-1 / 2 " p lastic reel . T hough used
o nce o r tw ice, t h is " low-no ise"
tape is p e rfec t in every resp ect, and ca n be u sed fo r
any of t he usual re c ording (voice o r m usic) a p pl ica
ti ons. Ca n b e re-w o und o n s maller reels .

Cat. No. T M19 K763F 3 f or $10.50 Pos tpai d
7" REEL-18oo FT.

Rec ord ing Tape, exactly as a b ove - ex cept - 1800
feet o n s ta n da rd 7" reel.

Cat. No . T M2 0 K3 10 F 3 for $10.00 Po stp a id

Not On Our Mailing Lists? Write to Dept. a

HERBACH &. RADEMAN. INC.
401 Eatt Erie Ave. Philad.lphi., Pa. 19134

5200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL BUREAU t o handle a ll of
your QSLs to a nywh ere ; ne xt door , th e n ext
s tate . the n e xt co u n ty . the whole w orld .
Just bundle them up (please arrange alpha
betically) and se n d them to u s wit h p ay
ment of 6t eac h .

Call for 01" Special price~
WB9N\H (3 12) 355- 3524

JON - \J'J89\ f \ Or write for full details, ..

OON. - 805 ea.st ogden a.ve.
naperville ill. 60540
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A ~ IOO 00 DEPOS IT IS REQU IRED ON EACH ORDER

. l ~ ll W A r T S

• r'Rl ASSEMBLED

• VSWR , 2, 1

544 LI' SSEN 5T
LOS A L TOS.CA
91022

FOB L OS AL T OS CALSjl.LANCE COO

. 600 KHZ SPLIT

. 50 OHMS

2 meter 6 cavity
duplexer

• ADJUSTA8LE COUPL IN(, L OOP S FOR VARIABLE
I NS E R flON LOSS

• MODE L S F O R 22(1 M lf l & ~ 5()MH7 AV AILABLE

grou nd pla ne made o f telescope d a lumi nu m
tu bing whic h wi ll telesco pe tram 2.44m 
4 .87m (8' - 16' ). thus coveri ng 10, 15 and
20m. Cost for two of th ese was less th an
$12. We use th e roof of a Ford van for th e
ground plane. Ho wever, the ver tical e leme nt
may be a wire secured to a limb overhead or
even a pole wrapped wi th kitchen a lumi num
fo il2 And t he ground p la ne may be ra ndom
wires o n the ground. The main trou ble with
a gro und plane in camp is t he rad ial wires
be ing where peop le t rip over them. T his
could be alleviated by maki ng th e bottom of
the vert ica l eleme nt and the ground plane
2.44m (8 ') fro m the ground. This usually
prese nts cons truc tion probl ems though.

Last but not least co mes the q uarter wave
Marconi ante nna. This is espec ially good for
40 o r 8 0 m and the mote l traveler. Aga in,
o nce you get the len gth establ ishe d you can
expect to stay u nder an SWR of 2: 1 for
nearly all cases. Measure out a qu arter wave
len gth o f wire . (From the stand point o f
pub lic rel a tions th e sma ller th e wire the
better , and erec ti ng after da rk is not a bad
idea eit her.) Use SOH coax (NOT nH) and
hook the wire to the hot lead. Con nect the

• '.;3 50 00 P ER SET

Antennas

By and large t he simplest antenna to get
going is the dipole. A fo rty meter di pole w il l
work o n 40 and 15 m. Once measu red the
co rrec t le ngth it will get by regardle ss of the
heigh t. In the good ole days Amphe nol and
o the rs made nH ribbon that was sma ll er
tha n zip cord a nd all you had to do was lip

out 3 3 feet and t ie a knot in it , the
remaining le ngth being feeders (60+ feet
each side if you are in terested in 75 me ters).
This writer wou ld be most happy to buy a
coupl e hundred feet o f nH receiving twin
lead if anyone ha s some back in the a ttic o r

down in the ba sement, because it is simply
not availab le any more . However, ordi nary
twin lead ru bber z ip cord is no t bad . Zo is
about 95H. Losses are unknown. But we
have had many 40 and 15m co ntacts, inclu d
ing so me DX ones, usi ng 10.06 me te rs (33 ')
of z ip curd each side of a knot.

No w as to getting the ante nna up in the
air. Naturally the h ighe r you can get it the
better, but it will work even if tied be tween
two picn ic tables. We worked VK land with

a dipole draped on blackberry bushes less
than 8 feet from the ground, from an
Oregon beac h campground. But o ur favorite
method is to shoo t a two o u nce f ish ing
si nker at tached to the spinning rod, over a
t ree limb, with a sl ing shot.' We then reel
the fi sh line back in with nylon cord
at tached and hoist u p our an te nna . If you
are a basebal l pitcher may be you ca n thro w
a weight o ver the lim b or spi n a weight

around and aro und re leasi ng it a t the proper
t ime. In any event you need a spool of ny lon
cord.

Next to the d ipo le the Y4" grou nd plane
wou ld be most im portant , especia lly if you
are interested in wor k ing the higher fre
qu encies. We prese nt ly have a po rtable

ator we have used. You ca n ta lk into a mike
less tha n 6.1m (20') away from th e engine.
Apparently they mach ine the ir parts a little
better tha n t he America ns. If you can get o n
the outside peri meter o f a camp gro und and
then run an ex te nsion cord bac k into the
woods for 30.48 mete rs (100' ) and use a
good muffler the gaso li ne gene ra tor is a good
way to go .
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shie ld to any thi ng th at loo ks like a ground.
The ground can be a vent pipe on the motel,
an eave trou gh, a steel railin g on the upstairs
t ier, even an alumi num screen door. The
closer to perpendicular to the assumed
ground that yo u can go with the wire the
better, although even practically parall el will
work. In the latter case you migh t have to
adjust the length of the wi re by a foot or
two to get under 2: 1 SWR. A dipole is fine
for a motel also, but difficult to attain with
the feeders at your apartment. Needless to
say you have to be on pretty good terms
wit h the motel manager to put up a 75m
dipole across the front wi ngs of the motel.
So we used the quarter wave wire in 30 or
40 mote ls all over ZL land where they
usu all y have metal roofs for the substitute
ground.'

Some Examples of What You Can Do
Operating Wise :

Much has bee n speculated about the
effects of trees on radiation . Our obse rva
ti ons at least in the summer time, is th at
trees do n' t really affec t th ings that mu ch.
On the lower freq uencies you can work as
far as yo u can at home with the same power
with or without trees. We have made WAC
seve ra l times in a forest so thick you

couldn't see through and with the antenna
hal f as hi gh as the t rees.

If yo u have need for a low frequency
antenna don't assume the o ne you have up is
useless : it may work. A 40m dipole will not
work on 80 the good book says. If you have
a short haul situatio n to get back home go
ahead and load it up to somethi ng less than
rated power. You can work 100 miles or so
wit h no difficulty. You may have a 3:1 SWR
but at hal f power it won' t hur t for a few
minutes. You can break a net and get you r
message through. By the same token a 40m
dipo le won't work on 20 either. We had one
up about 50 feet recently and didn't wa nt to
get out the ground plane for 20 so we
checked the SWR whic h turned ou t to be
1.5-1. So we fired up the FT-101 and
WOI ked Florida on the first contac t.

The worst ante nna we ever had worked
for at least 200 mi les on 75 meters. We were
in a mote l practically in the center of
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Dunedin, New Zeala nd, on a main traffic
lane. There was absol utely no place to hang
an antenna . We clipped the shiel d of the
son coax to the roof and draped about 60
fee t o f wire on rose bushes less than three
fee t high around the end of the building in
the shape of a "U." We did have to adjust
the length of the wire to get less than a 2 :1
SWR but we worked several stations and
even got invi ted out to dinner. I suppose the
best antenna was a 100 foo t water tower in
Merrill , Oregon, which we shunt fed ."

Whil e in ZL la nd we occupied ZLl KN's
beach cottage in Whanga mata, New Zealand ,
for about 10 days where we moun ted our
whip antenna o n top of a rotary clo thes line
and, using the clothes line for a ground plane
we tuned up our SB 34 on 20 meters. A
neighboring boat buil der and his wife came
over to vi sit one evening and he wanted to
see how ham radio worked. We turned the
ri g on and a CR4 in the Cape Verde Isl ands
was call ing CQ. He answered and gave us as
by 6 report. Sometimes things work when
you want to show them off!

Several years ago we stayed at a motel at
Shasta Lake in California o n the seco nd
deck. We laid our 40 meter dip ole on the
wooden rai ling and the fi rst sta tion we
worked o n 15 meters was in Korea. This was
with the SB 34. Another time we were
camped in Colorado near the Air Force
Academy. Our camp was at the foot of an
earth fi lled dam 50 feet high. We were less
than 50 feet from the face of the dam on the
south side. With a Swan 350 and a fiber glass
fishing po le wrapped with wire we worked a
Ru ssian in the Ural mountains at 10 o'clock
at night on 15m. Hi s direction was directly
into the face of the dam. Maybe it came the
long path, I don' t know. Any how, you can
have a lot of fu n operating from strange and
different remote locations. Give it a try .

I. Antenna Matching Systems, W7CSD. July 1973.
lIam Radio
2. TIle Poor Man's Occasional Antenna , W7CSlJ .
Feb. 1967, 73
3. An Orego n Yank e e in Kiwi Land,
W7CSD/ZLlB flC, June 1972 , Break In
4 . Ready Made Emergency Antenna, W7CSD, July
1961 , 73

... W7CSD
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DV-21
The perfect companion for your IC-2IA , the DV-21 is an all new unique
digital VFO to complete your ICOM 2 meter station. The DV-21 will operate
in 5 or 10KHz steps over the entire 2 meter band. It can also scan either

empty frequencies , or the frequencies being used, whichever you select. Complete, separate
selection of the transmit and receive frequencies, is as simple as touching the keys. When you
transmit , bright easy to read LEDs display your frequency . Release the mic switch, and the receive
frequency is displayed . There are also two programmable memories for your favorite frequencies.
You won 't
believe the fea
tures and versa
tility o f the
DV-21 until
you've tried it.
It's new, and it's
from ICOM.

Distributed by :

leo
ICOM WEST, INC.
Suite 232-Bldg.1I
300-120th Ave. N. E.
Bellevue,Wash.98oo5
(206)454-2470

ICOM EAST Div. ACS Inc.
Suite 509
13777 N Central Expwy
Dallas. Texas. 75231
(214)235-0479



• • •TPLVHF-UHFpower
amplifiers

TPL brings you the finest amateur RF amplifiers
for VHF FM available today. Only state-of-the-art
techniques in circuit and semi conductor technology
make an amplifier of this quality possible.
The amplifying transistors are of the balanced
emitter silicon power type. Each one is indi
vidually checked for power output and reliability
during mismatch conditions. They are operated
well within the factory's suggested limitations for
added reliability and life. Most circuitry is of
micro-strip technique for stability and broadband
characteristics. Antenna switching is accomplished

through the use of a specially selected RF relay
. .. activated by only one watt of RF power
through an RF sensing circuit. During receive,
the antenna by-passes the amplifier and is fed
through the relay to the transceiver. Also of note is
a reverse voltage protection diode wh ieh protects
the power transistors from destruction in the event
the amplifier is connected to the wrong polarity.
TPL amplifiers are simple to install and fool-proof
to operate. With proper care, they will provide a
lifetime of dependable service.

DID YOU KNOW..•
TPL is the largest manufacturer of accessory solid state RF power amplifiers in the world.
TPL commercial amplifiers are used and recommended by every major manufacturer of
commercial communication equipment.
TPL's engineering staff contributed to the development of RF power transistors from their
earliest inception.
TPL offers the broadest selection of RF power amplifiers.
TPL offers the highest quality RF power amplifier available.
TPL guarantees its amplifiers against defective parts and workmanship for a full year.
TPL power amplifiers and repeater amplifiers are now available at your local dealer.

COMMUNICATIONS INC .
13125 YUKON AVENUE /HAWTHORNE . CALIF. 90250/(213)679 .0131



PL-259
50-239

have a high enough peak-reverse-voltage
rating in order not to fa il. Ma ke sure the
key-up ' voltage across the key te rminals is
less than the p .i .v. rating of this diode. Here
again a low leakage diode should be used.
opening relay Kl and the transmitter power
c ircuits .

Once the key is closed, however, the
voltage across Cl decreases to YN , causing
ze ner diode D2 to not conduct. This will in
effec t cause 03 to conduc t, turnin g o n the
relay as well as the transmitte r. Once the key
is up, charge is allowed to build up o n Cl,
and when the vo ltage reaches 6V, the relay
o pens. Thus, a delay of R1Cl will occur
afte r each key-up.

Transisto r 0 1 should be a high gain NPN.
I used a 2N3565, but any small signal type
should work equally well. Transistor 03
should be able to handl e the t urrent of the
relay. I used a 2N4401 which is ab le to
switch about 500mA. 02 is also non-critical.
Diode D3 is use d as t ransien t protection for
0 3 and mu st be install ed correctly. Damage
cou ld resul t to 03 otherwise. Zener diode
D2 should have low leakage current. I used a
power fro m the circu it. Th is allowed me to
opera te in the norm al mode, i.e., with the
quas i-break-in out of the circuit. Since the
relay contacts parallel the ma in tra nsmitter
control switch, either switch or relay may be
use d to pu t the transm itter in the transmit
mode. An ex tra set of contac ts on the relay
allows the receiver to be d isabled during
key-down periods.

As mentioned previously, the amount of
t ime delay after se nding code is determined
by t he R1 C1 time co nstant. With the values
shown, a delay ra nge of Y, to 5 seconds was
measu red. More or less delay may be made
by respec tively increasing or decreasing the
values of Rl.

I have used this ty pe of qu asi-break-in for
several months and have noted an increase in
operating efficiency and pleasure. It is very
convenie nt to be a ble to just tap o n the key
in order to transmi t d uring a 050. This
ci rcuit ca n be adapted to you r transmitter at
little expend itu re of time or money . In fact,
even Wayne probably has time between
editorials to build it!

...WA5K PG

5:it:h.r Plugs OR Sockets

5 for $3~o~-
PAID

N.J. residents add IBc Seles Till(

Send SASE for other Connectors.
COAKIT P.O. Box IO/.A, Dumont. N. J. 07628

- WE GOT ' EM

CL EGG, COLLINS, DRAKE,
SWAN, YA ESU, TEN-TEC, and
many more in stock. Large selec
tion of used equipment. See us for
quick cour teous service. Established
1928.
FRECK RADIO & SUPPL Y CO. Inc.

P.O. Box 7287 W4WL

Asheville NC 28802
704-154-9551

Est. 1921

Installatio n

If necessary , a small miniature relay may
be used fo r Kl to control a heavy duty relay
for transmitter switching. In my statio n, the
necessary l2V was derived by rectify ing the
6.3 vac fil ame nt lead . A large capacitor
provided filtering. In case a high curre nt
relay coil causes chattering, the alternate
relay controll ing a re lay me thod may be
preferred. The re lay contacts are used to
tu rn off and o n th e B+ to the plates, control
the antenna relayJ control the receiver, e tc.

I bu ilt my circu it on a small vec tor board
mounting all components except the re lay.
The board was mo unted on top of t he
transmitter chassis. The relay was th en
mounted un der the chass is near the power
supply circuits. The switch normally used to
change to the transmit mode was rewired so
the relay could also control these voltages.
Wires were routed t hrough the transmitter to
con nect the relay with the vector board . T he
delay potentiometer was mou nted on the
fro nt panel, as we ll as a switch to disconnect

Motorola 1N4736 bu t a substitu te may
work. One word of cau tio n; d iode Dl must

0«" quality - value
"'0",81 intllgrity - varlatq
~ fast ppd dlllivllry
~ try ''''s,..., ,~ L"~' ""'" 'oN 0' No.

t nI - rek. I nco =~r.~~~,:: '
p.o _ ,...,. • p...,..·.n.. ..."'u..... ~"'''' .l
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F. E. Hinkle, Jr. WASKPG
950 3 Gambel's Quail Trail
Au stin TX 78758

KOXforCW
Som ething lik e VOX

V OX was invented for the lazy phone
operator. Probably by a lazy operator.

Phone opera to rs have been using VOX
systems since the advent of SSB. The manu
facturers of ham gear have carried this over
to the applica tion of VOX during the CW
mode of operation. Though th is greatly
si mplifies the operation of the station, every
one who operates a commercially bought rig
will admit that the CW features in today's
SSB designs arc not meant for ardent CW
men.

I was tryi ng to modify a friend's trans
mit ter to the quasi-break-in syste m because
it is cheap and easy . In their enthu si asm to
simplify CW operat ion, the opera tors have
devised the most complicated break-in
systems. What ever happened to the simpli
fi ed system, the ones you can th row to
gether, adapt to any rig, have worked every
time, and that don' t take a week to build or
install ?

I came up with a sim ple design that
would open and close the voltages to the
transmitter when th e operator wished to
send CWo

Famil iar to most, quasi-break-in is a
system where the station stays in the receive

mode unti l the operator desires to send the
code via a key or keyer. Any tapping on the
key causes the transmitter to switch into the
transmit mode, and stay there a defined
period after the last character is sent. This
period of delay, before the transmitter is
de-energized, is usu all y adjustable by the
operator.

Si nce the quasi-break-in does not allow
the operator to hear the other stations
between his character se nding, this is not a
tru e break-in system. However, since the
automatic transfer of power does occur with
the first character sent via key, operation is
speeded up. This is ve ry desirab le in oper
ating a CWstation. Quasi-b reak-in is a simple
circ uit and may be added to ex isting trans
mitters or designed into new ones. Since a
power re lay hand les all of the high voltages
in the transmitter it is safe to operate . Of
course, the relay may be used also as an
auxi liary switch for other re lays.

Operation
Basicall y, the circuit works as follows:

Diode D1 is used to protect the circuit from
high voltages which may occur during key
up situations. D1 is reversed biased when the
key is up. This allows capacitor C1 to
become charged through resistor R1. This
R1C1 time constant determines the variable
delay of the circu it. This is the reason a
variable resistor is connected in series with
Rl. Tran si stor Q1 is a vo ltage follower
whic h isolates the charge on C1 from the
rest of the circuit. Once the voltage on C1
reaches six volts, diode D2 is allowed to
con duct. D2 is a 6V zener diode. No
conduction takes place until at least 6V are
across D2. The firing of D2 allows Q2 to
turn on as current flows through D2 and the
base of Q2. This causes Q3 to turn off,

•

•

•

,••

KI- SMALl '12VOLT DC R E L AY
03 WITH CONTACTS AS NEE DE D
2N44 0 1

"1----

\ 'N
OUT

IT IME DE L AY
0'va TO 5 SE C '0<

0 ' 560n 11'44001

IIc: FoIl 2N3565 •lOO K 02
11'4 4 1 3 6
6V ZENER 410n

...,
"' - '00<
200PRV :!::: CI ,1 47"F 02

J,' 2V " 21'4 4401 '"r:

TO KEY

Fig. 1. Schematic of Ouesi-Breetc-tn system [or use with cathode keyed transmitters.
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Thank s for forwarding the
com men t on m y article! It 's both
am using and enligh tning to note
the attitudes of p ersons when
views or practices are voiced that
do not coincide with their narro w
preconceived concep ts!

Please excuse my delay in
commen ting. As I'd told you, I'd
planned to spend the summer and
fall in Europe. But fate inter
vened. Instead, I IoVent to a hospi
tal for an operation on m y spine
and am just now ge t ting able to
sit in front o f a typewriter. . .with
my neck in a brace!

How does this chap ex -K3IEW
know what power I used on my
Hartley osclttetor? (And wh y is he
ex? Did he have a Lazy Liars
License and get called in b y the
FCC to pass a real examina
tion. • .and flunk?)

A s a matter of fact. the p ower
used was just sligh tly grea ter than
that o f the Measurements Corp.
IIMegacycleme ter" (a superior
form of griddip meter sold for
laborato ry use) which had been
used in some o f the prelim inary
s tages of the series o f an tenna
experiments. The power radiated
probably was within a dB o f that
of the "Megacyclemeter."

Also, I had used an "A n tenna
Noise Bridge" furnished to me by
Ted Hart, the man who invented
it and who holds th e patents on
it.

Both o f these con ventional
devices functioned quite well un
til the s tage o f experimen ta tion at
which so much resistance was
coupled in to the an tenna that
neither could furnish a depend
able indication. Then I dug out

BNC or o t her easy to co nnect
devices. Fo r BNC mount 3 o f t he
c hass is type UG-625 or UG·290 in
a tight tria ngle to keep lead
lengt hs to a m in im u m - t he
meter connector ca n be o n an
edge o f t he box. Photos of several
hom eb rew versio ns o n request.

Now, don't you thi nk t his is
better t ha n W5JJ suggesti ng tha t
a ny ava ilable t u b e (813, 4PR60A
etc .I be pressed into slap ped
to gether oscilla tor serv ice?

Paul H. Sellers ex·K31 EW
Norfolk VA

REPLY

Fig. 2.

The Ref 50nca n be built into
the box wit h the other par ts and
save a connector a nd having to
build a resistor in to a mating
connector. Built in meter makes it
compact .

Fig. 3.
For those wit h a sweep ge nera

tor - Hea th T V alig nment , B&K
Prec ision, or other types sweepi ng
over a w ide ra nge wit h a saturable
reactor, are pretty good and ava il
ab le used - a 'scope gives a
spectrum VSWR response.

Expanded scale measurements
can be made if a standard rnis
ma tc h (1 oar!, 1S0r!. 200r! for
2:1, 3: 1, 4 :1 1 is used o n the
u nknown termi nal and t he G.D.O.
or s igna l generator is app lied with
enough voltage to give a full sca le
read ing - t he n fu ll sca le is t ha t
ra tio o f the k nown (Ref) to the
sta ndard m isma tch o n the un-
known terminal, i.e. , 33n o n Ref
a nd roorz o n un kno wn gives
VSWR of 3: 1 whe n se t to full
sca le.

Write for da ta shee ts f ro m
Texsca n a nd an app lication note
fro m Wiltro n. T heir devices for
sale are in m achined sta inless steel
w ith precision connectio ns, b ut
we homebrewers can live with
phono connector, binding posts,

reads zero . Make other Ref lo ads
of lOOn. ISOr! etc " foe VSWR
chec k points of 2 : 1, 3 : 1 etc .
Leave the unknown terminal un
connected and put in enough rf to
read full scale o n the meter; con
neet a 2 :1 or 3 : 1 Ref. load and
note the meter reading - a corn
p lex VSWR of same value will
read at t he same poin t.

Couple int o the bridge wit h a
grid· dip meter a nd mo ve t he d ial
slowly t h rough t he ba nd of
inte rest - ba nd edges can be
fo u nd Quic kly .

'"Ie '00 ~ 1=100·", C::

•

Fig. 1.

-L
-t-
t- ·
l '

PARTS LIST

...
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LETTERS

SHAME ON W5JJ! !

W5JJ ought to have an FCC
monitor permanently assigned on
his lawn for such a travesty of a n
article appearing in your June
1914 (p . 331 issue.

Most of u s have thou gh t about
such schemes, but wh o in his righ t
m ind 12 letter call, yet) wo u ld
publish it f o r all newcomers and
o le ti mers alike to fabricate fro m
scra tc h?

At lea st a sma ll diagram so
new comers wou ld stay in the
ba nd! Asso rted osc illato rs w ill
appear wi t h reqe native to nes mo d 
u lati ng, slidi ng back a nd for th
across commercial circu its, WWV
and naturally TV. W5JJ proposes
more power than ham s with pride
wou ld use QRPI

K1CLL is a man after my
heart with h is thrown together
circuits - deliver us from W5JJ,
unfit for April CO Magazine .

Shades of 19 31, light bulbs
coup led to a n oscillati ng tank
circuit! Please a llow m e to expose
t ha t wh ich HF, V HF a nd UHF
commercia l fo lks have been u sing
fo r years - the s im p le RH O
"rec tor as so ld by Te lonic ,
Tex scan a nd Wilt ron compan ies ,
to name a few.

Continued from POj!l' 22

3 ea. 50n % w (5%)
2 ea . 1OOpf ceram ic capacitor
2ea~ 1 000n% w

1 ea di o de IN34,-82 etc.
1 ea Ref 50n (%wl 5%
1 ea ~ 100 Microamp meter

The circuit is a bridge - a 50n
(o r a ny pa ir of equal loads) o n t he
unknown terminal will balance
the 50n Ref load and t he meter
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the "Shades of 193111 that horri
fied ex·K3IEW. You know,
Way ne, just because a technique
has been k nown or available for
many years is not an infallible
indication of the utter worth
lessness o f the technique!

So it proved in this instance.
The Hartley oscilla tor (built in
1929.•.not 1931) p lus a simple
lamp indicato r performed what
"s te te o f the e rt" devices had
fa iled to do: Indicate resonance
on an antenna with high induced
resistance.

As for the amazing techniques
outlined as prime informa tion by
ex-K3 IEW. are they in any man
ner different than those emp loyed
in common use b y those who are
aware o f their sharp limitatio ns?
Not to m entio n by a much larger
num ber of persons who are not
aware of such limitations. It 's the
later group that comes up with
some of the wild and totally
baseless ideas about the perfor
mance o f an tennas and tra ns
mission lines.

In his bom bastic effort to
establish his ornmscterce, ex
K31EW completely overlooked
(or ignored) the one simple, basic
principle: Keep it simple. A n ama
teur who doesn't have access to a
stack o f lab oratory equipment
(or, in m y case, even one who
does) can make effective use of
equipment on hand (or that can
be built from any hellbox) to
perform evaluative measurements.

Thank you, Wayne, for listen
ing to m y explanations.

Carl C. Drumeller W5JJ

ADS

Just a short note to say keep
up the good VIIOrk. I'm solidly
be hind you on your editorials a nd
t he forma t o f 73 Magazi ne. O ne
t hi ng I wo uld not like to see is a
magazine cluttered with adver
tising like ca and aST. In 73's
case. I would rather pay a h igher
sub cost in the future than see
more advertising in its pages .

WBWAT

We will try to keep the percentage
of editorial to advertising high.
The readers like it better and the
advertisers receive better ex
posure.. . . Way ne.

132

A BUILDER

You have t he best amateur
radio magazine. Bar none. I have
bui lt many pro jec ts a nd gea r usi ng
the info from your magazi ne .
Biggest and most successful has
been the freque ncy cou nter
designed by K20AW. It works
li ke a c harm. Now for t he reaso n I
am writi ng to you o n the
November issue 's jac ke t. You w ill
f ind a copy of page 57 of t he
November issue. You ca n see t hat
part of it is missing. The printer
must have goofed. Please send me
a good copy as p art of the
K20 AW up date on his cou nter is
missi ng. By the way , I have
almost completed t he "Selec t ive
Calling Device" on pages 51. 52,
53 and 54 of the October issue of
73.

C.E . Showalter W4UJL

MDDEST PRDPOSAL

While read ing th e le tte rs in a
back issue of 73 on t he sere ...• ah
incentives given us by the ARR L,
I think I've come up with a
fantastic solutio n.

Here goes: First. fi nd a
capable a nd respo nsib le p er son to
take over the publish ing of 73 a nd
retire (temporar ily) . Now, since
t here are some 280,000 amateurs
in the U.S.. and only about
80,000 belong to the ARRL, I'm
su re at lea st 160,000 must be left
to support yo u. So all 160 ,0 00 o f
us joi n t he A RR L! Hor rors! But
wa it . wit h 2/3 of t he member ship
backi ng yo u. we ca n f ire Hu nt o on
and elect you as Genera l Manager
of t he ARRL.

O nce yo u have become
su preme dictator . ah, general
manager, you can get some t hi ngs
d one t hat ama te ur radio vita lly
need s such as :

1. Esta bli sh a Washingto n
lobby! In this day and age of
politics it is insanity not to have
o ne.

2. Wit h t he Was h ington lobby
to pressure. t hat is make suqqes
t io ns to, t he FCC, establi sh a
h ob by c lass lice nse for 220 wit h a
basic theory a nd regu lations exam
but no code.

3 . Shake aST loose and make
it a competitive, a nd then maybe

progressive magazine.
4 . Rest ructu re t he A RR L into

a m ore respo nsible, more repre
sentitive. pro gressive o rganiza tio n
able to ref lect t he needs o f pre
se nt d ay amateu r radio .

No w t ha t you've adva nced
ama teur radio a nd t he AR R L
fifty years. you can step down
a nd return to 73 a nd publish ing
one he ll of a fi ne magazi ne. Or
may be stay a nd ru n a ST, whic h
ever, you ca n cou nt on m e fo r
vote #1 .

Kevin L. .Jobnsen WB0FGO

The incredible intelligence of our
readers never ceases to amaze
me. . . Way ne.

DOUBLE STUB
TUNI NG SYSTEM

WA6CPP's double-stub tuning
system (November 74) can be
simp lif ied by b ringing the 180

0
of

transmission line aro u nd into a
ci rc le a nd using o nly o ne slid ing
short . T his ma y sou nd weird , but
t he sho rt ref lec ts a ny wave t hat
reaches it (because it 's a perfec t
mismatc h) so no energy can travel
past it. The sections o n each side
of the short fo rm independent
sho rted stubs. Naturall y . a low
resi stance co nnec t io n is impor
tant. so t he joints should be ei t her
so ldered or clamped tightly and
protected fro m corrosio n.

Doing that muc h gets rid of
the "ga nged" adj u stme nt, ma king
t he ma tching procedu re much
easier, wit h no walk ing bac k and
forth. However. it h as a lso been
poi nted o ut in the p ast t hat a
couple of wavele ngths o f h igh swr
line between t he a nte nna a nd t he
matc hing device cause no
particu lar ha rm. T he ref lected
e nergy just bounces bac k a nd
forth in the mismatched sec t io n
until mo st o f it ra d ia tes. Th is
m e ans t ha t e no ug h half 
wavelengths of line can be placed
between the ante nna and t he first
stub to place t he short point at
the bottom of the support struc
t ure . mak ing t he adj ust me nt
po ssible f rom the ground, o r at
most. a step ladder . Radiation
from the extra o pen line can be
mi ni mized by twisti ng t he li ne
with a fairly short pitch.

John A. Carroll
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PACKAGE A

PACKAGE B

Great Gift Idea!

~PEeIAl

BAeK

I~~UE

OrrERIN(J~
Now you can build up your ham library for next to nothing!

25 differen t issues (of our choice) for ONL Y
S5.00. That 's jus t 2Or/ an issue - i t costs us more
than that to print them! Ch oose from three
different categories:

Vmtage: /962-/ 965
Recent: /966-/969
Very Recent: /970-/973

A complete set o f 12 issues for a particular year
for only 53.95. At only 33r1 an issue, you're still
saving a bundle. Choose an y veertsl from
1969 ·1973. Should we run out of a particular
issue, vou will receive a 50tt credit.

Why not send the hams on your list a
complete year of 735 in one of our
handsome red binders with gold and
black lettering. Special holiday price,
S7. 75. (The regular price of the binder
alone is $5.000 Come to think of it,
why not give one to yourself?!

BACK ISSUE OFFERS
' Please enclose $1.50 postage for each package ordered. (domestic)

PACKAGE A ($5_00 EACH)

o Vintage: 1962 - 1965
o Recent: 1966 - 1969
o Very Recent 1970 - 1973

PACKAGE B ($3.95/year)
o year(s)

o wit h binders ($7.75 each)

Postage
Total Enclosed $

--

HURRY WHILE OUR SUPPLY LASTS. ALL ORDERS ON A FIRST
COME, FI RST SERVED BASIS.
---------- ----

Name

Address

____________________ Call

City Sta te Z ip



PRICE - $2 per 25 words for non-corn
mercia! ads; $10 per 25 words for bus
iness ventures. No display ads or agency
discount. Inclu de your check with order.
Deadline for ads is the 1st of the month
two months prior to publication. For
example: January Ist is the deadli ne for
the March issue which will be mailed on
the 10th of February.
Type copy. Phrase and punctuate exactly
as you wish it to appear. No all-capital
ads.
We will be the judge of suitabil ity of ads.
Our responsibility for errors extends only
to pri nti ng a correct ad in a later issue.
For $1 extra we can maintain a reply box
for you.
We cannot check into each advertiser, so
Caveat Emptor .. .

PORTSMOUTH RAD IO C LUB
requests help for Everett Reese
WA8WIV completely burned out res
taurant, home, all personal belo ngings.
S60,000.00 loss and little insura nce.
Any financial help will be very much
appreciated. Send all contribu tions to
Portsmouth Radio Club clo Trust
Department, The Portsmouth Banking
Company, P.O. Box 11 5 1, Ports
mouth , Ohio 45662_

STANDARD FM Equipment
Special huge discounts, 2M FM; 10
watt base/mobile SR-C 826MA $335
ppd. 2 watt han die talkie, SR-C 146A,
crystals for 2 channels, $240. All
brand new. Order now, write for
catalog. Larger discounts on units of 3
or more. Bercom Electronics, P.O .
Box 237, Bergenfield, NJ 07621.

WANTED: Make model and serial
number of stolen ham gear for big list.
W7UD, 3637 West Grandview,
Tacoma Washington 98466.

COL LECTOR is interested in books,
autographs and other informa t ion on
early radiotelephone pioneers. Ro na ld
Phillips, 1925 Bal t imore, Kansas City,
Missouri 641 08. (816) 842-9009.

A1\ISAT/OSCAR 6-i SLID ES - set of
5, $ 1.25 Lift-o ff and eq uipment Pro
ceeds AMSAT. K6PGX P.O. Box 463,
Pasadena, CA 91 102.

WANTE U: Hallicrafte rs SX-88 for
parts, any condition considered.
K0MNA, 4805 Sull ivan, Wichita,
Kansas. 67204.

134

STANDARD 146A - 3 months old,
with 94194, 34194, 73/73, 25185,
16/ 76 , nlcads. charger, ru bber ducky
and 2 whip antennae, external mike, 2
leather cases, $300.00. Mi ke Arseni,
WA2WCB, 3 0-9 1 Crescent St.,
Astoria, New York 11102 . (2 12)
626-7817, after 1800.

YOU R SWA P-N-SE LL ads run free in
TRADIO, a public service publicatio n
of Wichita Amateu r Rad io Society,
Box 4 39 1 Wichita Fall s TX 76308.

FRO M UNIVERS ITY-Suund 4 C 15
W Woffers in unopened cartons. Reta il
$169 each. Will sell at $1.00 eac h.
Write Casse tte Headquarters, P.O. Box
482, J affrey , N.H.

NO W PA YI J\TG $2000.00 and up for
ARC·9 416 18T, ARC· 10216 18T.
$ 1200.00 and up fo r ARC-51BX.
$ 1500.00 and up fo r 490T- 1 antenna
couplers. We also need t hese control
boxes C-6287/ARC-51 BX,
C-6476/ARC·51 BX, C-714 E-2. We al
so need R -105 1 r e c e ive rs .
RT-662/Grc-106 transceivers. We buy
all la te aircraft and ground rad io
equ ipme nt. Also pack rad ios. We are
buyers not ta lkers. Bring you r equip
ment in , you are pai d on the spot.
Ship it in, you are paid within 24
hou rs. We pay all sh ipping charges. If
you want the best price for your
equipment, call us. Call collect if you
have and wa nt t o sell o r trade. We also
sell. What do you needD&R Elec 
tro nics, R.D. 1 Box 56, Milton PA
17847. Phone 7 17·742-4604. 9:00
AM ·9:00 PM.

1\1OBlLE IG NITIO N shielding gives
more range, no noise. Everything from
economical suppression ki ts to custom
sh ieldi ng. litera ture Estes Engineering,
543-A West 184 Street, Gardena CA
90248.

FOR SALE: Drake T R4, AC4, DC 4
$495.00. Knud E. M. Kel le r, Rt 12 A
Su rry NH 03431.

FACS IM ILE recorder, Times
R D92AUX120, CV l72 converter,
excellent co ndo with book, paper,
$175. K. Bassett, 1 124 Woodrow
Waynesboro, VA 22980.

GE -VOIC E Commander II with
crystals on 94, charger, batte ry , case,
book, excellent co ndo $55 each (2). K.
Bassett 1124 Woodrow, Way nesboro,
VA 22980.

T R A DE: Co llins 75S3·B, 32S·3,
312B-4, 516F-2, min t round emblem,
fo r Bendix R-1 0 51 B or URC-35 t ra ns-
ce ive r, (R T-6 18/URC and AN·
30 07/URT). Sid Sidman, 3571
Gresham Ct.. Pleasanton, CA 94566.

F R EE: 12 Ex tra crystals of yo ur
choice with the purc hase of a new
Regency HR-2 B at $229. Send
cashier's c heck or money order .tor
same-day shipmen t. Fo r equally good
deals o n Co llins, Drake, Yaesu,
Kenwood, Swan , Atlas, Standa rd,
Clegg, Ico m, Halficrat ters. Temp o,
Ten-Tee, Ve nus, Alpha, Hv-Gain.
CushCraft, Mosley and Hustle r, w ri te
to Hoosier Elect ro nics, your ham
headquarters in the heart of the Mid·
west. Become one of o ur many happy
and satisfied customers. Write or call
today fo r our low quote and try our
individual, personal service. Hoosier
Elec tronics, A.R. 25, Box 403, T erre
Haute IN 4780 2. (812) 894-2397.

WANTED: Tapetone converters for
Model 345 Skysweep. Also NC 300
receiver. Bob Harmo n, P.O. Box 751,
Deming, New Mexico 88030.

GE PROGRESS Line portable on 94,
inte rnal cha rger, less battery, with
book, $40. K. Bassett, 1124 Woodrow
Waynesboro, VA 22980.

F R EE: 12 Extra Crysta ls of your
choice with the purchase of a new
Regency HR-2B at $229. Send
cashier's check or money order fo r
same-day shipment. For equally good
deals on Drake, Collins, Kenwood,
lco rn. Ten-Tee, Swan, Atlas, Alpha,
Standard, Clegg, Genave, Tempo,
Midla nd, Hv-Gain. Mosley, CushC raft,
and Hustler, write to Hoosier Elec
t ronics, you r ham headquarters in the
heart of the Midwest . Become one of
ou r many happy and satisfied custo
me rs. Wri te or ca ll today fo r ou r low
quote and t ry our individ ual, personal
service. Ho osie r Electronics, R.R. 25,
Box 403, Terre Haute, Ind iana 47802.
18121 894·2397.

TECH MANUALS - S6.50 each:
R·220IURR, URM·25D, uSM· 159,
USM-16, PRC-10. Thousands more
available. Send 50ti (coin) for large
list. W3 IHD, 7218 Roanne Drive,
Washi ngton DC 20021.

SIGNA L GENERATO R [measu re
ments model 80) $200.00, also AC
VTVM $20.00. Call 9 14 297·0557.

VE RY INT ER ESTI NG ! Next 5 big
issues $ 1. " T HE HAM TRADER,"
Sycamore, IL 60 178. (Informatio n
abou t our " HAM EQU IPMENT
BUYE RS GUIDE" coveri ng eq uip
ment 1945-75 included . Nostalgia!
Hetofutl l
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SALE: 6M Gonset IV with approx . 12
dozen xtals . Excellen t condition,
$65.00. Utica 6 50 A 6M xcvr with
VFO, includes mike. Excelle nt condi
tion $50 .0 0. Will consider trade fo r a
low power SS B xcv r (or xrnt r] or
hig he r powered AM unit or will sell
both fo r $ 100.00. Joh n T. Carrigan,
60 1 Valley Ave., Apt . 105, Biham,
Ala 35209, 205 8705068.

TWO-METE R FM ANTENNAS, 1/4;
5/8 W "Cartoo": and Fixed Station.
Un iq ue designs . Send fo r literature.
Marsh Devices, P.O. Box 154 , Old
Greenwich, Con necticu t 06870 .

HEL P Urgently need ed Sc hematic for
a custo m frequency to uch tone p ad
encoder for repeater use. Pete K.
Ha ns, 6 14 Main, Portage, Pe nnsy l
vania 15946 81449 5-4601.

T EST EQU IPM ENT, receive rs and
b uilde rs i tems. R l l A -$4.00,
R · 15 -$ 6. 00 p lus sh ipping.
MX-284G-U RR fo r R390A-$10.00
PPD. SASE for list. Lisa ius, 1 16
Or to n, Caldwell NJ 07006.

CO LLI NS 62-S-1 t ransverter wanted.
$725 reward fo r one in mint electrical
and mec hanica l cond itio n. Bob Ewing,
WA4G WG, Apt . 7-C, 2 160 Hills inger
Rd ., Augusta GA 30904.

. . . W2NSD from Page 3

sta tio ns, on television and in the
newsp apers - ta lking it up o n CB and
at CB clubs.

5. Get all the p ub lic ity you ca n fo r
amateur radio via club activities suc h
as provid ing commu nications fo r
watkathons, car rallies, parades - and
be sure you r club P R man has the
story and pic tures for the media . If a
c1u b member does any th ing outstand
ing in amateur rad io be su re the story
is written u p for the papers an d
me ntio n the club meetings .

6. Organize d ub events and make
sure every scrap of publi city is gained
from th em. Harntests. picnics. au c
t io ns, banquets. Field Day, VHF Con
test group effort, other contest efforts
by the dub - all are good for publi
city. wh ich is the name of the game.

7. Imp rove meetings so newcomers
will continue to come. Ruthlessly
eliminate business mee tings and have
them ru n by the executive committee
wit h noth ing more than a short
report. Elimin ate the unnecessa ry
t rivia such as treasu rer' s report, o ther

FEBR UARY 1975

SSTV. CRT's, 70 dog. yokes and
focus magnets SASE to LOTZ
W5HCO, 750 Flo rida Blvd ., New
Orlea ns LA 70124.

S ELL: R-3 90A-URR recvr good con
dition $450.0 0 Sy Kramer K2U FW,
2 12320-276 4,1 20·8 Erskine PI., New
York NY 10475 .

C \ I,CLJ I,ATO I{ OW,'\EHS : Use your
+-x+ calcu lator to compute sq ua re
roots, cube roo ts, trigonometric func
tio ns, logari thms, exponentials. and
mo re ! Quickl y, acc urately, easily!
Send today for the IMPROVED AND
EXPAN DED EDITI ON o f the First
and best calcu lator manu al - now in
use th roughout the wo rld .. .st ill on ly
$2.00 postpaid with uncond it io nal
mo ney back quarantec ! Mallma nn
Opt ics and Elec t ro nics, Dept. -E7, 836
South 11 3, West All is, Wisco nsin
532 14.

JIC SAW PUZZLES wanted. If you
have an y old wooden jig saw puzz les
in your attic - or ru n across them at
an auction (they go fo r 251i usually),
p lease kee p in mind that Wayne Gree n
collects them and might even pay a
buck apiece fo r them. c/o 73 Maga
zine, Peterborough NH 03458 . Wood,
not cardboard - and complete .

SELL lJ1\I<)L1E WIHE TlI ,\EH like
new $45 Box 8352 Savannah, Geo rgia
3 1402.

reports that can be done without. Get
righ t down to an interesti ng speaker 
into a short tech talk - show and tell
on, some gear built by a mem ber 
sl ides of a DXpedition - QSL card
showi ng of some rare ones - demo of
RTTY - of slow scan - Fax - talk on
Oscar - 160 m ac tio n - OX news 
moon bou nce - VHF SSB ac tio n - be
su re every clu b member who has d one
any thing of note gets an opportunity
to brag abou t it .

8. Keep the clu b newspaper or
bu lle t in lively . Start controversy at
meetings an d ask anyone interested to
comment in wri ti ng to th e club
bulle tin. Have the ed itor get the Hot
line an d thus have some hot news for
each issue of you r bulletin. Keep
members up to date on OX scores of
your serio us DXers - OX scores of
SSTVers - or RTTYers - certificate
count of certifica te hu nters - e tc. Put
all that bragging into print to en
courage others to compete - and
more fun wil l be had b y all. The club
paper can help organize club contest
efforts.

C:\ LL LETTEH L1CE.\ SE 1)1...\'1'1'::-; 
stil l being collected by 73 Magazine
for possible cover use. Please send in
an old call letter plate - most
treasured are out-of -distric t p lates
such as W2NSD/NH , etc. Got any real
o ldies? 73 Maqazine, Peterboro ugh
NH 03 458.

Ai'lTIQliE IL\DIO BU·TS. Do vou
need a schematic for your radio? For
informa tio n send SASE showi ng make
and model nu mber. Joseph C.
Crockett K3K UL, 762 S. Gulp h Road.
Ki ng of Prussia PA 19406.

\IOTOHOf,A I·OHTABI.ES - Expert
repairs, reasonable prices, fas t tu rn
around t ime. More details an d fla t ra te
catalog F RE E. Ideal Technical Ser
vices, 6663 Industrial Loop, Green
dale , WI 53 129.

TWO PLA STI C IIOUJEI{S FHA'I!':
and d isp lay 40 QSL's fo r $ 1.00 or 7
holders enhance 140 cards fo r $3.0 0
- from your Dealer, or prepaid d irect :
T EPABCO, Box 198 M, Gallati n, Ten
nessee 37066.

1M YTO ;'l IIAi\IV Ei'lTIO,\ at HA RA
Are na April 25, 26, 27, 1975. Pro
gram brochures mailed Marc h 10th.
Write for info rmat io n if you have not
attend ed the last two years to HAM
VEN T ION, P.O. Box 44, Day to n,
Ohio 4 54 01 .

9. Since one of the facto rs wh ich is
considered impor tant by the FCC as
justification for amateur rad io is emer
gency service, it is prudent for clubs
to do what can be done to o rganize
the members to be read y for erner
qencies. Repeater clu bs have an advan
tage in this since they have such
o utsta nding communications between
members. Clubs shoul d appoi nt Eme r
gency Liason Officers who will be in
cha rge when needed. These men
should have at their finge rtips every
thing they migh t need to do their jo b
such as phone nu mbers of all other
rad io services in their community
(police, fire, sheriff , CAP, highway,
d octors, trucks, p ublic service, etc.I .
T hey would do well to be licensed in
as ma ny of these services as possi ble
an d be able to interco mmu nicate with
them fo r emergency purposes. T hey
sho uld have an inven tory o f emer
gency equipment such as genera tors,
HTs, porta ble repeaters, availa ble club
members with rnchi!e rigs, etc.

Con tinued on Page 136
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to prove that
Continued from Page J60
if they don't pay, just
they can.

Since the editorial asked at the end
if members want QST to continue
with this practice, there is some sus
picion that they might use a response
from the readers as an excuse to
change this policy .

One prominent mail order adver
tiser who claims that his QST ads have
not pulled well at all was particularly
furious. He wrote a blistering letter tc
us (he advertises very successfully in
73) pointing out that on page 16 6 of
that very same issue of QST they ran
an ad for Dvcornm so who d id they
think they were fooling with their

sending surpl us equipment - call- sanctimonious act? He enclosed a
books - ham magazi nes and books. review of the Dycomm ampl ifier fro m
The League can set up these liaisons the Mid-Oklahoma Repeater News
th rough your director . Be sure your letter which said, " It has generally
club gets reports on what ITU nations been conceded that the Dycomm
are proposing for changes in the ama- Super 0 amplifier should be cate
teur bands - these proposals are made gorized as a Super Dud. In addition,
many months to years before the you should learn to attempt to tune a
conference so delegations will be able Dycomm amplifier. One of the
to coordinate with each other. U.S. brightest technicians who works on
amateurs should be informed on what commercial equipment every day
Germany, England, Australia , India undertook such an effort with the
and other countries are proposing to consequences that the final transistors
do with the amateur bands. blew out. This has been known to

5. Since it is difficult for everyone happen even if you weren't tuning the
to keep in touch with what is going on amplifier! Also, Dycomm must get
with the ARRL it might be prudent to their power ratings for their amplifiers
have someone in your club appointed from a Captain Marvel Comic book
as an official liaison between the because they border in the realm of
director and the club - someone who science fiction. A problem this editor
will take the time to read the fine had with a Dycomm amplifier ended
print in OST - get the official with a couple of nice letters to the
bulletins - keep track of what the manufacturer explaining the problem
League is doing on various FCC over what apparently had been a
dockets - of what they are doing with mistake between the dealer that the
the IT U and contacts with other amp lifier was purchased from and the
countries preparatory to the ITU con- manufacturer. The amp lifer was
terence - keep track of the quality of repaired (at a cost) and retu rned and a
the rep resentation of you r division sma ll note included saying that the
A RRL d irecto r - keep track of problem was in the private dea li ngs
AR RL elections - and repo rt at each between me and the amateur I bo ught
~Iub m~eting what .is going on - wh.~t from. Apparently Dycomm dea lers
IS ru nning for office and what thet~~re not dealers, but just peop le who
q ualificatio ns are - wha t has been or pass this garbage to an unsuspecting
has not been happening at HQ - what amateur pop ulat ion and you r o nly
response he has had fro m the d irecto r remedy would be to sue you r fr iendly
on club posit ions on dockets and dea ler. Object ivel y, so me peop le have
other amateu r matters - etc. This had success with this eq uipme nt and
liaison shoul d get the various ham had few problems, but I have yet to
newsletters, the ham magazi nes, and see one that meets t he power specifi
a ll maili ngs from the ARR L, including cations advertised. You would do
d irector letters. much better to buy a KLM or TPL or

other. A th reat of legal ac tion b rought
a response fro m J im Penhy (who
seems to be the president, engineer,
tec hnician and shipping clerk) saying
that he would exchange the amplifier
for another for only $50 more!
Should I throw good money after
bad!'

Just recently we received a good
comment on a Dycomm repeater, so
all is not a total loss. Our experience
with Dycomm repeaters was
extremely bad at 73 - and many of
the repeater groups we talked with
who had tried them were very disilfu 
sioned. It seems unlikely that OST has
not had at least some of the letters of
complaint on the Oycomm amplifiers
- many have been received at 73 
yet OST continues to carry the
Dycomm ads. Odd. But then they
continue with the Trigger ads too,
even after CQ published quite a
terrible letter about Trigger.

CAN ARRL BE PRODD ED?

The fact is that your clu b can get
some action from the ARRL. They
may be insensitive to individuals , but
you may be sure that they listen when
a club has so mething to say.

1. Get to know your ARRL direc
tor . Get him to your club and don't
just listen to h im talk , but insist on
answers to problems, local, national
and international. He is your represen
tative and he must know the answers.
Make sure your director is in formed
of the wi ll of your club and insist on
getting an answer back from him as
HO's response to this .

2. Your club can do a lot to initiate
PR on a local level, but national PR is
needed too and th is means the AR RL
since there are no other organizations
to do this. Your club can be very
insistent that ARRL does something
concrete about this such as working
up a series of television spots which
hams at TV stations can urge manage
ment to run as often as possible . Some
of these can be keyed to local clubs.
Some can offer a pamphlet put out by
your club. The League has vast
resources to get national publicity.

3. Your club should d iscuss all FCC
dockets and rules you want changed 
and see that members send in com
ments - that the club sends in its own
commen ts - with copies to your
d irector and fee dback later from him
as to HO ac tion in the matter. All club
members should be well informed on
all aspects of rules changes and should
know where the ARR L stands on
these items.

4. Since amateur radio hinges
entirely on the International Telecom
munications Union (ITU) in Geneva
your club should know exactly what
is being done by the AR RL to prepare
for the proposed 1979 ITU Con
ference . You should insist on knowing
what the League is doing with the
$100,000 fund the directors set up to
fight for amateur frequencies - and
what they have done with it in the
past - accept no double talk . Yout
money is involved and you have a
right to know exactly what it has
been, is, and will be used for.
Obviously the results of the ITU
Conference hinge on the attitude
toward amateur radio of the so-caned
Th ird World nations. This means that
your d irector should be reporting on
the ac tio ns of HQ in contacting these
countr ies and the results of these
meetings. Perhaps your club can help
with things like thi s by setting up a
liaison with so me sma ll country and
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John Boojamra W2BJB
55 Winthrop Street
Brooklyn NY 11225

QUICK CAP

Cash "or: any CoWn f1lill tary ~merc l~ ip
m t or par: 5 , pecial t,; 618 T Tranc. ivers. 4i9O T

tenna coup era. AN I RC- 102. t ARC- 94.

C A S - H
NI MRC- 9~. SPAce EL ECTRONICS CO.,
6 BrooksideOrlve. Upper saddle Ai" • .J.014/!'

(201 )~7 - 184,,,-0-'"

v:cry small capacitors made from
twisted hook-up wire are often not

stablc enough; one has to snip away until he
hit s the right capaci ty - he hopes. Th is
gim mick uses a double fl u ted plasti c coffee
st irrer , in to whic h #14 wire fits snugly to
for m the plates of a ca pac itor. When
checked out o n a Gene ral Radio Qvrnctcr, it
was found to be linear throughout : 1 pc per
inch . Need a 3 pF ca pacito r' Just c u t o ff 2"
from one end !

MINIATURE

SUB-AUDIBLE
TONE
ENCODER

COMMUNICATIONS
SPECIALISTS

P.O. Box 153, Brea CA 92621

. C o m p a t ib le w it h all sub ·a ud lb le tone systems such as
P riva l e Line C han n el Gu ard. Qu ie t Channel , e tc.

• Glass Epo)(y pca, silicon tran si stors. and tan ta lu m erecteo
Iy t ic s u sed t h ro u g h OUI

• Any miniature d ual CO il contactiess reed may be used
( M o to ro la TLN682 4A , TLN6 7098 - 8ramc o AF ·201

• Powered by 12 \1d c @3 m a
• Use on an y tone freque ncy 67Hl 10 250 Hz
. M in ia t u r e in size 2 .5)( .75)( 1 ,5" high
• W ired a nd tested .. , ... . $1 4 .95
. C o m p le te tess reed (Available in 33 freqs, tor $ 17 .50 eal
• O u tpu t 3v RM$ sln e w ave. lo w d istort,.n
• P o stpaid - Cali! . r e SId ents add 5% sa le s t a "

.. . W2BJB
,

f
Pl"'tl~ ~offee "If'.... 14 .... lfe

FL·101

SOLlD·STA TE TRA NSMITTER

. 240 wens PEP.
• 160 ttuu 10 meter coverage· 2 opt,onal

aU ~lliary bands.
• AII·mode operenon SSB. CW, AM& FSK.
• Reliable. plug'In, modular nrcumv.
• Provision tor RF speec h processor.

• TOlal coverage capability: 160 thru
2 meters • 12 maim S.W. bands.'

• Ifuect lrequeney readout to 100Hz.
• Ptovision tOf all- mode receunun: sse.

CW, AM, RTTY & FM.'·
• Reliahle, plug·ln. modular cucuurv.
• Eempauble nansceiee opera lion with 101 series,

FR·l 01 Di gi t al

SOLl D·STATE R ECEIV ER

Serving All New England
With the

Hottest Line
Going!
Yaesu
Yaesu
Yaesu

Let Ho ward and The Gang at Adirondack Serve Your Needs

Overnight UPS
Oeliverv

[ID 0~ [Q)~[ID&~~
RADIO SUPPLY, INC.

Master Charge
BankAmericard

18 5 w: Main St reet A msterdam N Y 120 10 Phone : (5 18)842·8350

FEBRUARY 1 9 7 ~ 13 7
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INTRODUCTION TO
RTTY

$I

In this book the world
of radio-teletype is ex
plained in an easily under
stood manner for the
beginner.
The last part of this book
contains a bibliography of
everything published about
RTTY since 1952.

FCC exams got you scared? Frustrated by
theory fundamentals? There's no need to
worry. 73's four License Study Guides will
help you breeze through any of the four
tough exams! They are the ONLY guides
which cover ALL the material you will have
to know. Many amateurs find that one quick
reading through our guides is enough to get
them through with no sweat.

GENERAL- $6
EXTRA - $7

4 STUDY GUIDES
NOVICE- $4
ADVANCED- $4

.,

DIGITAL CONTROL
OF REPEATERS

softbound $5 hardbound $7
Here's a book for the

FMer who wants to design
and build a digital repeater
control system. Contains
sections on repeaters , basic
logic functions , logic ctr
cuit design, control sys
te rn s , support circuits,
mobile installations,
touch-tone, plus a special
section on a "mini"
repeater control system.

•

-0
.O-kilGHAL.
--OJCOr--.;rROl

Cf RE~Alt%

$1
115 diode circuits in

cluding power supply
application. regulators. ac
meter applications. receiver
detectors for AM-FM-SSB.
noise limiters. squelch.
AGC. varicap tuning. audio
clippers

73 USEFUL ,

TRANSISTOR CIRCUI'-i .
~

.,

DIODE CIRCUITS
HANDBOOK

73 USEFUL
TRANSISTOR CIRCUITS

$1
Useful transistor cir

cuits for audio. receivers.
transmitters and test equip
ment. 47 chapters with cir
cuit diagrams for each
complete with component
values. etc.

, .:" lIep.,~"pr

~·'rr..lf ..

" " " UUI'

-

RTTY HANDBOOK
$6

A comprehensive book
covering all areas of radio
teletype. from getting
sta r te d with the basic prin
ciples, what equipment to
procure and how to make
it work.

FM REPEATER
CIRCUITS MANUAL

hardbound $'2
softbound $5

Contains almost every
conceivable circuit that
rrug'ht be needed for use
with a repeater. All circuits
explained in detail. All
aspects covered. from the
operator to the antenna



SlMICGftnUC1~l mmu
llllUlll I

TRANSISTOR
PROJECTS

10' the
AMATEUR

TRANSISTOR PROJECTS
$3

Cra mmed full o f h ome
const ruct io n projects . from
receivers to transmit ters
a n d a U in between. Cha p
ters includ e such a rticles as
zener diodes. h o w t hey
work. h o w to use, test a nd
buy t hem; integrated c ir
cuits; how to desig n iran
sistor amplifie rs: a nd ma ny
more.

SOLID STATE
PROJECTS

$4
More t ha n 6 0 p rojects

o f inte rest to a nyo ne in
electro nics. T he devices
range from a simple transis
to r tester to a h a m TV
receiver . T his collection
will h el p you beco m e more
intimately acq u a in te d w ith
zeners. l Cs a n d vara ctors.
etc .

$5
A must fo r t he VH F

o p. O pening chapte rs o n
operating p ractices a nd
ge t ting sta rted in V HF,
both AM a nd FM. followed
by 58 chapters on building
useful test equipment.
modify i ng existi ng and sur
plu s gear.

VH F PROJ E CT S FOR
AMATEUR A N D
EXPERIM ENTER

IHI

VHF ANTENNA
HANDBOOK

$3
Wo uld you b e lie ve tha t

the sec ret t o success in
VHF fUHF is in the
antenna syste m? This is n o
earth sh ak ing d isco very .
but it's true. A co m p lete.
d etailed b o ok wit h descrip
tio ns. dimensions. tu n ing
data. diagrams a nd p hotos.

OX H A NDBOOK
with MAP

$3
H o w to work

D X. h o w to get
QSLs. cou n try lists.
awa rd lis t s , Q SL
b ure au s. maps of
t he wo rld. great
c ircle ma p s c e n te red
on majo r U.S. cit ies.
Wall siz e D X m ap o f
t he world i nc luded.

HAND'O OK

"

SLOW SCAN
TELEVISION HANDBOOK

hardbound $7
softbound $5

This e x celle n t book
tens all about it . from its
history a nd b asics t o the
pr e s en t s ta te -of-t he-art
tec h niq ues. Contains ch ap 
ters o n circuits. mo nito rs.
cameras. color SSTV. test
eq uipm ent a nd much
more.

F ASCINATING
WORLD OF

RADIO
COMMUNICATIONS

$4

All about broad
cast band D'Xing,
tu ni n g t he tro p ical
D X bands, DXing
rad io ama teurs. a n
te n nas for short 
wave. radio licenses.
pioneers i n electri
city a n d ra d io. co m
me rc ia l broadcast
statio ns . WWV. e tc.

TVl
$1 .50

Di s c u s s e s a ll
ty pes of i nte r
fe re nce problems in
great detail wit h re
comme n ded steps to
cure t hese problems.
Good for both t he
amateu r a n d citize ns
b and operator. T r y
this cu re and su ffer
n o longer.

IUL.__

" ......"

- -
$3

All abo ut coaxial
cab les, connecto rs a nd
applications. It's a n h er e 
p ic t ure s. part numbers a nd
spec ifications fo r a ll types.
I ncl u d e s l e n g t h s f or
different t ypes for q u art er .
half and full wave feed
lines.

COAX HANDBOOK

"

•
•

•
•
•
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73 CERTIFICATES
WAAS $1

Worked Almost A ll
States - Proof of y o ur
having worked 4 9 of the
50 st a tes.

ALL MODE DXDC $1
An a ward for 2-wa y

co m m u nica tio ns with 10
c o u n t r i es u sin g
CW·SSB·RTTY-SSTV
modes.

DXDC $1
Available for tho se who

present pro of o f c o n tact
(copy o f log) with 10
different c ountries .

SSTV-DXCC $1
For z-wav S lo w Sca n

Tele vision co m m u nications
with to cou nt r ies.

LAPEL BADGES
$1

Name a nd call identifies
y o u at club meeun us. ha m
tests , busted pot parties .
Hand engraved b y sk illed
Ne w Hampshire cra ftsman
wit h lo ving care.

RTTY·DXDC $1
AU operating award for

those w ho have su b mitted
proof of z-wav teletype
communications with 10
countrie s.

CUSTOMIZED D X
BEARING CHART

$4
A n ama teur w ho works

for a big computer com
pany has a program which
per mi ts him to p lug in
your lo cation a n d have it
print o u t th e b earings of a ll
the cou nt r ies o f the world
from y o u r shack .

73 BINDERS
$5

T hese binders a re a gor
geous red and co me w ith
the nic est se t o f year
st ic k ers y ou 've ever see n .
T he p erfect t hing for s t o r
ing your issu es of 73 so
that they won't get lo st or
spilt O il , o r into t he ha n ds
of the J r . Op. Dress up
yo u r shack with these
binders .

WO R L DDX MAP
$2

T his is the same wall
size d OX map that is in
cluded with the OX Hand
b ook e xcep t it com es to
yo u rolled up instead o f
folded. This is so you ca n
put it on the wall or h ave it
framed.

CALL LETTER
DESK PLATE

$2
Ho w a bout dressing up

you r opera ti ng table wit h a
d esk p late sh o wing your
first name a n d call? T hese
embossed d esk plates are
nice - and inexpensive . No
zero available . sorry . There
is room for twenty letters
a n d sp aces to ta l.

U.S. MAPS
$1

These wall si zed maps
s how t he sta tes and ca ll
a rea. T h ey are sp ecia lly de
s ign ed for coloring to s h ow
yo u r progress to ward the
Work ed All S ta tes awa rd of
A R R L. They come in
grou ps o f fo ur.

NAi\IE

PHICE

ZIP _

TOTAL
o CHECK

___ ____ STATE _

CARD #

EX PIRATION DATE

o [;Q] 0 b ..' ''' ''''"

SIGNATURE

SEND i\lE:

AD DRESS

CITY

g-"t73 :allery
73 Magazine, Peterborough NH 03458

----- - ------------------ ------------



lesson
•
In one easy

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.

Now 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. Youc en 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!

Address _

Name _ Call _ 0 3 years $16
0 1 year $8

City State Zip
o check enclosed
o bill me

Mail today to 73 Magazine, Peterborough NH 03458.

FEBRUAR Y 19 75 141



MICROPROCESSORS
lEU it m.lking neil.bl. for the lim ti me anywhere a n u treme 1v we''''' il. 16 b it microproceS50' k it . The basic kit includes lin necessary
compo....,t' to build . 16 bit m icroprocessor , Opt ,onal memory boa rds a .e a vai lable a llow ing possible e..pansion of the billie system 10
miaoeomputer O ' minicomp,, '" proportions .

B-.ic Kitlneluclft , PR ICE (basic kid $349 .50
A p r inted c"cui , b oa ' ds (com o ll l'b ie W itt> 22 pin edge COrl

neelo' , - "o1 su p pli" d)
e m ic,op, oee..o , ch ip ....l
C g.t.... in " " I. " e eleme rn., clock d, i"..". ''''e ,
o tr."0;5tO", diodes, cePllc;10..
E 15 pe\l' dal. peckage wh ich inc ludes an i n1foduction 10

mic,oproceuor•. a ll necenar y data . h .... u and e ~ len.i"e da la
on the wo<kinliS and app li c8t io ns 01 microproces.or ch Ip s

4000 SERIES RCA·EQUI V.
C04001 S .55 CD4017 2.95
C0 4009 .85 CD4019 1.35
C0 40 10 .85 C04022 2.75
C0 40 11 .55 C0 4023 .55
CD401 2 .55 C0 4025 .55
C04013 1.20 CD4027 1.35
CD40 16 1.25 CD4035 2.85

51.75
4. 95

24.95
3.95
2.75
4 .95
7.95

s .25 ea.
.20
.33
.60

2.50
4 .95

.79
1.15
2.15
2.95
1.35
3.95
4 .65
2. 15

.69

Red TO 18
AK;al leads
Jumbo visible red
Infra red diff. dome
Red 7 seg..270"
Red alpha num .32"
Red 7 seg.. 127"
Red 7 seg.. 127" claw
Red 7 se g.. 190"
Green 7 seg.. 270"
Red 7 seg. .270"
Vellow 7 seg.. 270"
60" high dir. view
Red 7 seg..3"
Optc-isc transistor

MEMOR IES
256 bi t RAM MaS
1024 bi t RAM MOS
2048 bit eras. PROM
1024 bit RAM low power
64 bit RAM TTL
Programmable ROM
256 bit Ham-tri-state---

LEO'S AND OPTO ISOLATORS

MV10B
MV50
MV5020
ME4
MANl
MAN2
MAN3A
MAN3M
MAN4
MAN5
MAN7
MAN8
MAN66
DU07
MCT2

1101
11 03
5203
5260
7489
8223
74200

FEBRUARY SPECIALS
8008 8 bit C.P .U. - prime

quality fac tory marked &
guaranteed $64.50
N channel 10 24 Bit Sta tic
RAM s 7.95

930 Dual 4 input gate w/eKp S .10
936 HeKinverter .10
937 HeK inverte r .10
3 11 Hi perf volt ca mp mDIP .89
322 Prec t imer. Operates on

unreg supply 4.5·4Ov 1.59
709 Op am p .2 1
739 Dual hi perf op amp .99
40411 Audio pwr am p 3.40
40594 Audio driver 1.33
40595 Audio driver 1.49
2N22 19A AudlO·UHF amp/sw .89
500 1 12 dig calcula tor chip 3.39
5312 4 dig clock chip 5.25
7404 HeK inverter .18
7410 Triple 3·input NAND gate .16
7420 Dual 4·input NAND gate .16
7437 Quad 2·inpu t NAND buffer .29
74 40 Dua l a-moue buffer .17
7445 BCD-dec dcdr-d rvr .90
7489 64 Bi t RAM 2.35
7490 Decade counte r .69
74 154 4-6 line dcdr demux 1.1 9
74 181 Aritmetic logic unit 2.95
74 LOO Quad 2 input gate {l.p.I .27
74 L74 Dual 0 flip flop Il.p.] .49
MAN1 Red 7 seg LED 2. 19
MCT2 Ooro iso trans .59

ALL DUAL-IN-LIN E

1.95
.79
.59

2.69
1.49
.89

1.79
.79
.99

2.75
2.65
2.65
2.75

.29

.39

.69
1.19
.35
.79
.39

1.19
.82
.69
.65
.65

1.89
.95

1.25
.39
.39
.39
.79
.89

s .32
.35

1.1 0
1.65
1.19
1.05
1.29

av" oIab le .... p " ' ''.e IV
r ef ... "d"bl" Wll h p ... , ch..... 01 b".;c ki f . .. . $5.00

Availab le Options
1 p o w ,, ' ....ocr v c o m p O" " " l pkg
2 me m o , V bOa'd #1 lemplovs 1 10 1 'am.)
3 m e mo ' V bo",d # 2 (emplov. 1101 , ,,m ' ,,"d 5 2 03 ..<nib I..

PRO MS)

Basic Data Package

ON OROERS OVER $25.00 OEOUCT 10%
All Items are new. unused surplus parts - tested funct ional.
Satisfaction is guaranteed. Shipmen t will be made via first c lass
mail - postage pa id - on U.S.. Canada and Mex ico wl thon th ree
day s from receipt of order. Minimum order - $5,00. Cali forni a
residen ts add sales te x.

INTER NATIONA L ELE CT RONI CS UNLIMITE D
P O. BOX HOB MONTE REV, CAL:F . 93940 USA

(408) 659-4773

324
339
340T

301
307
308
309K
310
311
319
320

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
.89
.89
.89
.49
.49
.57
.53
.99
.69
.79

1.23
1.15
1.09

.89
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

.89
1.59
1.49
1.39
1.39
.99

1.85
1.15
2.19
2.19

7485
7486
7489
7490
749 1
7492
7493
7494
7495
7496
74105
74 107
74 121
74 122
74 123
74 125
74 126
74 14 1
74 145
741 50
741 51
74153
74 154
74155
74 156
74 157
74 161
74 163
74 164
74 165
74166
74 173
74175
74176
74 177
74180
74181
74 182
74 190
74 192
74 193
74 194
74 195
74 196
74197
74 198
74 199

CMOS

$.39 74C1 54
.55 74C 157
.75 74C 160
.75 74C 161
.65 74C 163
.65 74C l64

2.15 74C173
1.55 74C195
1.15 8OC95
1.70 80C97

TTL

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
1.15
1.15
1.15
.24
.27
.39
.19
.39
.39
.36
.43
.4 3
.75
.47

1.11
0.,••_to ,0<1 o n , oq....'

Add I .SO , ;•• "'" .... 'h.~ 11.00

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
74 10
74 11
74 13
74 15
74 16
7417
7420
7422
7423
7425
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7453
7454
7460
7464
7465
7472
7473
7474
7475
7476
7483

74COO
74C02
74C04
74C08
74Cl 0
74C20
74C42
74C73
74C74
74C76
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List Price:
S",ppe dp,~paid YOU SAVE:
f or ca.~h l('r s c hee se

0' .11.0. YOUR PRICE:

SYNTHESIZED!
Inoue's New
IC-230

• 16 2+ channels, sim plex or o ffse t (600 kHz)
$369.00 fo r repeate rs

50.00 • All modular const ruct ion
• Super hot MOSFET/helical co il .4J.1V receiver

only 5319.00 - A V A I L A BL E NOW I ... on tv $489 .00

• Charger
• "S tubbv" antenna
• Leather case

• Ni· Cads
• 94 /94. 34/94 and one

channelo f yourcho~e

M
E
T
E
R

extended hours
conv e n ie n t location

at ERICKS O N COMMUNICATIONS

only STAN D A R D
sells more S T A N D A R D S
than Erickson ... .and here 's why

ERI CKSON SPECIAL !
SRC-146A with

,

-

NE

TEMPO SOLID-STATE POWER AMPS

MODEL DR IV E P O W E A OUTPUT P OWE R PRICE

• •

u.s. Made

1202

12028
802
8028

502
5028

302
152

5-25 watts

' -2 .5 watts
5 ·12 watts
' ·2 .5 watts
5 ·15 watt s

1 -2 .5 watts
' -2 .5 watts
1 w a tt

100 -135 watts

120-1 30 watts

70-90 watts

8 0 -9 0 watts
35-55 watt s
4 5 -50 watts

3 0 -35 w a tts
1 5 w a tts

5228
$239
$190
$195
$110
$130
$93
$59

And many more from SBE/Clegg/ICOM/ Kenwood/ Tempo/A ntenna Specialists/Larsen

Make ERICKSON your headquarters for all your FM needs . .
SEND QSL FOR COMPLETE SPECIFICATIONS

RICKSON COMMUNICATIONS
4135 Main Street Skokie , I L 60076 (312) 677-2161
Extended hours: Oays 9 - 4:30, Monday through Saturday;
Evenings 6:30 - 9, Monday, Thursday, Friday
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No w you can learn th e code in a fra ction of th e time it
used to take!

.,".
--;. -, . .~

.' ..,

. /

..
•

mCOOEeCOURSEgJ
.~ •

-. ., - -

", ..

four speeds
available

Plays on any cassette player so you can
practice anywhere anytime!

o 5 WPM This is the beginni ng tape for
people wh o do not know the code at all. It takes
them through the 26 letters , 10 numbers and
necessary punc tuation. comp lete with p rac t ice
every step of the way using t he newest blitz
teaching techniques. It is almost miraculous! In
one hour many people - including k ids of ten 
are a ble to master the code. The ease of learning
gives conf idence to beginners w ho mi ght otherwise
drop o ut .

o 14 WPM Code groups aga in, at a brisk 14
per so y ou w ill be at ease when you sit down in
fro nt o f the steely eyed govern ment inspector a nd
he starts se nd ing y ou plain language at o n ly 13 per.
You need this extra margin to ove rcome the panic
which is universal in the tes t s itua t ions. When
you've spent your money a nd time to take the test
you'll thank heavens you had thi s back brea king
tape .

e- -e o 6 WPM This is t he practice tape for the
Nov ice a nd Technician licenses. It is made up of
o ne so lid hour o f code. sent at t he off icial FCC
sta ndard (no other tape we've heard uses th ese
sta ndards, so many people flun k the code wh en
they are suddenly - under pressure - faced with
cha rac ters sen t at 13 wpm and spaced for 5 wpm ).
This tape is not memorizable, unlike the zany 5
wpm tape, since the code grou ps are en tire ly
ra ndom c harac ters sent in gro ups of five. Practice
th is o ne during lunch, while in the car, any lllkl ere
and you'll be more than prepared for the easy FCC
exam.

o 21 WPM Code is what gets yo u whe n y ou
go for the Extra Class license. It is so embarrass ing
to panic out just because you didn ' t prepare
you rse lf with thi s tape. Though this is o n ly o ne
word faster , the code groups are so difficu lt that
you'll a lmost fa ll as leep copyi ng the FCC stuff by
compariso n. Users report tha t they can't believe
ho w easy 20 per reall y is with t his fa n tast ic one
hour tape. No o ne wh o ca n copy these tapes can
possibly fail the FCC test. Remove all fear of the
code fo rever wit h t hese tapes.

ONLY SJ.SS! 73 is in the publishing business. n o t
tapes, so these are priced much lower tha n a nyone
else could sell them. Have you ever seen o ne h o ur
cassettes fo r u nde r $6?

OR D ER NOW!

5 WPM 1 hr casse tte $3.95 0 14 WPM 1 hr c assette $ 3 .9 5
6 WPM 1 h r cassette $3.95 0 21 WPM 1 h r cassette $3.95

o all f our cassettes $1 3.9 5

73 Magazine - Peterborough NH - 03458

I Name

I A d dress

I City

I
I
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MOTOROLA
MOTRACS: U43HHT 152-172 me. 30 watts output, solid state receiver. With accessories.

Single frequency _ $240.00
Two t recuerev (if available) Tx . . . . . . . . . . . . . 5260.00
U63H HT 152·172 me. 80 watts output, solid state receiver . With accessories . Two
frequency . . .. . .. •. . •. . ... •... . •. . . . $350.00
[Metrae qua ntities are limite d, first come, first served.I

MOTORCYCLE RADI OS: D33A AT 152-17 2 me, 10 watts outpu t . so lid state power
supply . Fr ont mount, less mi ke $ 40 .00
T33AAT 152-1 7 2 me, 10 watts outpu t , so lid sta te p ower supp ly, rea r mount with
head and cables . . . . . . . . . . . . . . . . . . . . . . . . $ 45.00

PORTABLES: H21AAC· ' Y2 W output , dry batte ry supply (less battery) 30 to 50 me 25.00
P31AAC 5 watts outp ut, dry battery supply (less battery) 30 to 50 mc $ 30.00

GENERAL ELECTRIC

with a NOISE
. . . $300.00

$ 35 .00
$225.00
$ 35 .00
$200.00

. . $ 35.00•

(TRANSISTORIZED PROGRESS LI NE ). All TPL's have solid state receiver and
exciter and have 3 or 4 tubes in the tr a nsmi tt er.
100 watts output in t he 30 to 50 roc ba nd , two frequency,
BLANKER . Less accessories . RE 72JB3 .
Accessories for above . .
100 wa tts ou tput in the 30 to 50 mc band, less accesso ries, T E72JA3
Accessories for above .
80 watts output in the 152-173 mc band , tess accessories
Accessories for above . . •... . . . . . . . .

TPL',

PROGRESS LINES: 6/12volt vibrator supply.
MAl E 13N 30 watts output in 30 to 50 mc band, with accessories for trunk
mount, FULLY NARROWBANDED $ 65.00
FA/E 16N 60 watts output in 30 to 50 me band, with accessories for front
mount, FULLY NARROWBAN DED $ 85.00
MA/E 16 60 W output in 30 to 50 mc band , w/accessories fo r trun k m oun tSl90.00
MAl E 33 30 W outp u t in 15 2-172 mc band, w/accessor ies for t runk mou ntS75 .00

PRO GR ESS LI NES; 12 vo lt transistor p ower supply MT·42N 15 wa tts ou tpu t in 450.470
mc band, wit h accessories fo r tru nk mount (narrowba ndedl ... .. S 60.00
MT·13N 30 watts outpu t in 30 to 50 me band, wit h accessor ies for trunk mount,
FULLY NARROWBAN DED $100.00
MT·16N 60 watts output in 30 to 50 me ba nd, with accessories for tru nk mount,
FULLY NARROWBANDED $130.00

lluantities are limited on some items so send your check or money order today to

DU PAGE FM Inc.
P. O. Box 1, Lombard IL 60148, (312) 627-3540

TERMS: All items so ld as is. If not as rep resen ted return fo r excha nge or refund (our opt ion)
shipping charged prepaid w ith in 5 days of receipt. Illino is resid en ts mu st add 5% sales tax .
Personal chec ks must clear befo re shipme nt. All items sen t sh ippi ng charges collect unless
otherwise agreed. Accessories do no t include crystals, relay or antennas.
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ANTENNAS. RADIOS. SCANNERS. GOODI ES
TV CAMERAS. VIDEO TAPE AND RECORDERS. MONITORS

In stock: Icom, Standard, CushCraft, Hy-G ain, AIS, Motorola, SBE,
Larson, M-Tech, Hustler and many other fine ham radio brands.

See the fabulous ITC Multi 2000 2 Meter Rig

Thousands of small parts for the experimenter and hobbiest In

stock . .. Many hard to find items and specialized items.

CBs in stock - Robyn, SBE, Royce, Browning, Johnson, Regency,
others

Business radio equipment - Sonar, Standard, Regency, Bird, Miida,
Singer, Girsch, Lampkin, Sinclair, Larson, AIS, many others

Service - Most makes of two way radios, CB radios, TV cameras,
video recorders, broadcast equipment, CCTV, cable TV

Winter Specials - Radar sentry police radar receiver ... locates
police radar speed traps. Sold nationally for S45 now $29.95

Norelco video tape recorder LDL-1000. One hour on 7" reel of
2400' ]1, " video tape. Record your favorite programs for later
enjoyment. 40DB video SIN ratio. Records sound and video. All
transistor. 26 pounds. Push button operation. Standard CCTV
connectors added by us. Demo units checked out and working $299
no warranty

TV camera kit. All transistor, small light TV camera. Excellent
picture fidelity. More than 400 lines resolution, internal sync., video
or rf output. Standard C mount. Complete with 1" vidicon and lens.
Easy manual all parts and nice case. Brand new full warranty.
$169.95

Color video recorders from $425. Wow

Many other items in our stores. Ask about our Clegg FM27X
modifications ... super!

Video tape. High energy high quality 2400' ]1," (1 hour) reel in nice
box $17 each.

VIf)EO and FJI CO.lIMUNICA nONS SA LES and SEN VICE

COMMUNICATIONS UNLIMITED
9519 MAIN STREET P.O. BOX 463

WHITMORE LAKE, MICHIGAN 48189
Store hours, noon to 6PM . Tuesday thru Saturday. (313449-4367)
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A reader, who unfortunately did

not give either his name or his call on
his correspondence , has made the
following excellent suggestions for
add itions to the content of 73:

A "This Happened to Me" ser ies
which could include humorous or
serious stories of first contacts, un 
usual OSOs, weird experiences wit h
equipment, both home brew and corn
mercial, etc.

An updated listing of nets operat ing
daily in the states and abroad .

An updated listing of VI P stations;
amateurs famous in fields other than
amateur radio as well as those con 
sidered "professional amateurs, "

A simply written column covering
new concepts and components.

Guest editorials by VIPs.
Anyone out there feel like taking

on any of these projects? Remember,
73 pays for publishable mate rial.

I like the magazine as is, but you
won't be able to p lease everyone. Ha!
WA 6MBK. (Boy, are you right on that
one!. . .eal. I wou ld like to see more
SSTV const ructio n projects. The
W!aLM D co nverter article was
excellent; cont inue alo ng th is l ine of
quality - W7Q NI. (We will, we
will. ..edl. Keep up the off-beat
articles like "Ligh tning in a bottle."
The digital stuff is great too . Maybe
an article someday on test ing comple x
lCs such as RAMs, ROMs - Callas.
You have a lot of good articles - keep
sendin g them. I nclude more things a
Novice can use in 73 - Tommy
Richardson. Less artic les on slow scan
- W6NXB. (Henr y , you're sure swim
ming against the tide!.. .eal. More
digital please - Chris Leach. First
thing read are NSD editoria ls. Tell OM
to keep up the stomping...stomp on
the o nes who need it. ..stir up the
things that need sti rri ng up. Ham
radio needs more NSDs - K7QYN.
(Troublemaker. . .edl . More V HF·
UHF pro jects. Regular co lumn of
hints for improving commercial equ!p.
rnent. Mo re nude covers, they ' re
great! - K8JBJ. (Another tr ouble
maker. . .eal. Too much IRS and not
enough ham radio - WA6UG H/3.
(Okay, you help get rid o f the IRS
and no one will have to write about
the bastards. . .eat. Woul d like to see a
2m dual synthesized IC constructed
portable t ra nsceiver . .. if possible 
Bill Hampton. W3HPX's Moskey is
beaut ifu l - gonna buil d one pro nto.
CMOS logic is defin itely the way to
build to conserve power, and prices
are dropping on CMOS ICs
WA4MRE/0. On balance Wayne, the
magaz ine is pretty good - you'll never

148

be able to publish enough technical
articles to su it me, but you' re doing a
fai r job now. Keep up t hose editorials
- W9EQG. More digital informa tion
and co nstruction projec ts - when you
put a project in it should be checked
thoroughly to make su re all the Infer
marion is given - WA 1CRI. (Oh, we
trV. we try. ..all articles are proofread
by the authors now... two recen t
editors tried to skip that important
part of the process and bo th are now
looking for wor k in less exac t ing
fields. ..edt. You ought to i nclude
mo re 6m gear in the line of FM
construction art ic les - WA 60 1L/4 .
(Love to. ..has an yone buil t anything
like this recently? .. edl Better yet,
just double it. Two issues (one
dollarette each) each month - R.
T homas. (We've been thinking of that,
but don't know how manv would
want it. . .edl. How about a seri es on
digital logic fundamentals to run for
an indefinite period? This could be
helpful to many hams so they can
make use of con temporary const rue
tion artic les - W1MK F. (Fine idea. . .
any takers? . .eal. I am disappointed
that you do not give details about
contests in 73 - C. Junck. (We've
been looking all over for a good
contest editor, but haven't come up
with anyone interested v et. . .pity. . .
eal. Mo re 6m FM articles please 
WB8Q K R. (Hey, is anyone on 6 these
days? . .ed). Please - mo re const ruc
tion projects and circuits on ATV
{fast scan) - K3VUD. (We're trying to
get as much i n fo i nto print as !Ale

can. . .any more articles available out
there? . .ed). Congratulat ions - keep
the construct io n projects coming 
XE20Z. Inclu de a regular column on
antennas and one on a critical review
of new equipment - WN2VMG . How
about somethi ng on the ca re and
feedin g of FEDs? '- DA 4A U. (Like
ground glass or cyanide? . .eal.

Like " Sol id State" news app roach
as done by K8DI Z - W8ANJ. I feel
you sh ould be more consis tent wi th
your covers . Although I do like
Schlitz, the December 73 cover was
much more th rill ing. Al so, the more
soli d state the better - WB 4ZXQ. I
th ink you have a nice mix of artic les
and projects - WA 7JL L/5. The best
ham magazine on the market today.
Pricewise also. Have been asked by
many where I get some of my infor
mation and I tell them " in 73
Magazine." I give them a subscrip tion
blank if it doesn' t ru in an artic le in
the magazine. I don't like to get
magazines with inserts every 16 pages.
I still have all copies of 73 back to '65
- they' ll make good reading in myoid
age - WA0WJK. (I don't like those
cards either. but they sure pay for a
lot more pages in a msqseine. if you
happen to like a fat magazine.. .

WayneJ Would like to see more
articles on coun ters, computers. The
ICs become obsolete before articles
reach print. I'm still trying to keep up
with the 7400 series, which is irnoossl
ble. Keep up the good work 
W4GXS. Fire Wayne Green. He is a
lo ud mou thed jerk who writes first
and researches later on - WA6SLN .
tn«, tsk. . .Wayne) Vote for K8DIZ
Solid State, and push for CW on HF
for Techs - WA7DTJ. (/ have a
petition with the FCC for just that 
been there for years. . . Wayne) For
some reason you seem to have for

gotten the si x me ter band - Russell,
Ohio. (While not much is doing on 6m
of real news, you may have missed the
50 MHz column? A ny readers want to
push 6 m? Be our guest. . .Wayne) Use
larger type, esp for repeater update.
Cut space used by Green to one page.
See Jim Fisk page - WA3VYS. (Buy
some glasses like I did and you'll read
the print fine. If I had as little to say
as Fisk I'd use no space at all. Oh,
Fisk knows there are things he should
write about, but I doubt if his pub
lisher will let him - terror of being
controversial. . . Wayne) T he edi torials
shou ld be much longer - W7IDF.
(For fifteen years Ken has been an
unflagging source of erudite and
puckishly good humored letters, cards
and articles - what a del igh t a reader
like Ken Co le is to an editor with a
mailbox full o f gripes about A RRL
sluggishness, DXCC rules, FCC insensi
tivity, subscriptions gone awry, and
the other trivia which adds up to
much of the usual day's work. Bless
Ken and the few others like him who
spread happ iness.. . Wayne) I would
like more articles on bui lding receivers
fo r H F through 2m FM, plus test
equipment such as an impedance
meter - W5SOJ. (Excellent, any
takers? We'll print 'em .. Wayne) I
l ike Ci r c u its" and IC articles,
esp ec ial ly CMOS - W6KK D. How
about 6m SSB news? Maybe repeater
news by call area? -- WB4M XC. More
6m equipment, SS B xmtrs rcvrs, con
verters, Hnea rs. etc. Al so wou ld like to
see construct ion art icles monitor
scopes for SSB, CW and RTTY. Let's
get more 6m artic les so we don' t lose
that band WA4 AGD. (We agree. . .
Wayne) How about special columns
for antennas, OR P, and perhaps
articles on the fundamentals of RTTY
and SSTV? - W80UG. (We've books
out on the RTTY and SSTV tunas
mentste. plus thorough coverage in the
past. Any interest in a monthly QRP
report? .. Wayne) I think we are all
w ith you re I RS rip -off . Bureaucratic
power fears speech, so you must be
made ORT. Look at any of the leaders
of "The Movement." Good luck 
W2R I. (Thanks, AI. there is much in
what you say . . . Wayne).
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1975 CATALOG
Since Verada 214 expanded its mail order division with the publication olits 1975cataJog
in the January issue of 73 Magazine; our family of sa tisfi ed customers has grown
tremendously. Below, you will find additlonal products, most of which are ma de i n our o wn
shop. Add this page to su:»: seven and look for more pages in tu tu re issues of "73. "
Thank you from Verada 2 1 .

VERADA 214 CABINET KITS
Al l cab i nets are cu t from wa l nu t -g rai ned, vinyl
covered p articl e boa rd. The t w o la rger ones are
bu ilt fro m extra hea vy stock to reduce reson
a nce an d give clea r, lo w bass response at high
l is tening level s. These t wo larger ca b i ne ts are
sealed acoustic suspensio n u nits w it h removable
grille clo t h panels . A ll kits include fi be rg lass
ac o ustic , i nsu la tor and c o m p le te assembly
instructi ons. Speakers a n d grill e c lo t h to com
p lete these cabinets are avai la b le f r o m Verada
2 14 a nd th eir pri c es are lis te d sepa rate ly in this
ca ta log.

A) BOOKSHELF CAB INET K IT . Dimensions - 9 -1 /2"W x 14 -1I2 "H x 5-3/4" 0. Stock
sizes - Sides, 318" t hic k . Fron t & bac k, mason ite . O r der #eKBS (wit h bt a nk . front p an e l).
Order #CK62 (c u t out f o r 6" woofer a nd 3" tweeter . Pr ice $6 .75 eac h (C KBS o r C K62).
B) BAS IC ACOUSTIC SUSPENSION ENC LOSURE KIT. Dime nsio ns - 12-3 /4" W x
23-5/8"H x 11 -7 / 8 " 0 . S tock sizes - 3 /4" t h ick front, b ack a nd sides. O r d er #C KBE (wi t h
b lank front panel ). Order #CK 1053 ( fr o n t cut out to accommodate o u r "Good Listen ing"
system o n page 3. (1(1' w o o f e r , 5" midrange, a nd 3" t w eeter ) Price - .:#c KBE o r C K 1053
$19.50 e ac h .
C) DELUXE ACOU STIC SUSPENSION ENC LOSURE K IT. Dimensions - ,, 1 5- 1/ 2 " W x
2 5- 1 / 2"H x 11 -11 2" 0 . S tock sizes - 3/4 " t hick f ro nt, back a nd si des. O r d er .ftcKD E (with
b la nk front panel) . Order .ftc K H P (front cu t ou t to accommodate our "H igh Po w er " system
on page 3 . (10" w o o fer, t w o 5 " midra n ge , 3 " rweerer.I #CKH P also l n cf udes materials fo r
sealed acousti c c h am ber for m idra nge speakers. Pr ice - #C K D E $ 2 4 .5 0 ; :ttc K H P $28.50.

,
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Mail - P.O. Box 438 Lowell MA 01852
Mail Or der Pho ne - 617·458·3077

Mi nimu m O rder - $2.00
On orders of $25.00 o r m ore w e sh ip FREE

Important - Personal checks must be cleared
before merchandise is sent and only delay
orders. All cash and COD orders are handled
within 48 hours. Other correspondence shou ld
be written o n a separa te piece of paper.

COMI NG, IN T H E MARCH ISSUE OF 73, A
FU LL PAGE OF SEMICONDUCTORS, BE
SU RE TO LOOK FOR IT!!!

SPEAK ER WIR E ,
The w o rl d 's on ly t r u l y mu lt i -co lored cable, rr2 4
mini .zip speaker t w inlead t h at c hanges colo r
every f ive feet . W e d o n' t k now w hy they made
it a nd w e' re not sure t hey do either . Good
qual i t y wir e u nder the st ran ge colori ng.

5 0 f t. ro ll - #5O,R W - $1.00
100 ft . r oll - :tt'I OORW - $ 1.75

Stan dard #24 m i n i -z ip speak er wi re wit h clea r
insulation. 5 0 ft. r o l l - #5o.cw - $ 1.50

100 f t , rol l - WI OOCW - $2.50

GRILLE CLOTH
Many of you have r equested smal ler pieces of
grille clo th , so here we offer t w o sta ndard sizes.
Because o f t h e w id e range o f co lors and
p atterns in stock, i ncluding beautifu l tapest ries,
as well as s tandard b lack a nd bro w n , we offer a
set of sam p les for $ 1.00, f ro m w h ich you can
make your c h o ice . Remember, the $ 1 .0 0 c an be
deducted f rom a ny f u t u re order, o r is r efund
able w h en t h e sample p acket is re t urn ed .

S t an d ar d sizes : 18" x 3 0 " - $ 1.50
24" x 36" - $3.0 0

36" x 60" or wider, $6.00/ lineal ve ro.
Mu ltiple yard orders sh i'1e..e.d in one piece.
choose from : Black ~CBK - S i l v er
#G CS R - D ark Brown HGCDB -r-. Light
Brow n #G C L S or o rder sample k i t #G CS K
- $ 1.0 0 ( re f u n da b le )
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J/5UV 14c12cl1c 100 UFO/16V 19c 15c 14c
FD/50V14c12cl1 c 10QUFD/25V 24c18c17c
FD125V14c12cl1c 220UFD!16V 24c18c 17c
FD125V 14c 12c l1 c 220 UFD/25V 35c 25c 24c

-:O/16V 14c12cl1c 330 UFO/16V 35c 25c 24c
- 0/2 5 V 14c12cl1 c 330 UFD/25V 44c 35c 32c
:0/1 6 V 14c12cl1 c 470 UFO/16V 37c 30e 27c
" DI25 V 15c 13c 12c 470 UFD125V 49c 39c 35c
'0/ 16 V 15c 12c l1 c 1000 UFO/16V 49c 39c 35c
D/25V 17c13c12c 1000 UFO/25V 75c GOc 55e

'0 / 16 V 17c14c13c 2200 UFO/16V 75e GOc 55e

CMOS * FEBRUARY - $PECIAL$
iVliniature Aluminum Electrolytic Capacitors

~51 - AXIAL LEAD TYPE -
5 - RADIAL LEAD TYPE -

1- 10- j • 10·
D - VOL T!=> CI QQ mo MFD- V OLTS 9 99 100

LM324N
LM339N
LM340K

LINEAR $ .79
3 /1 .00

.79

.8 9
1.00

.3 5
1.15
1.25
1.19
1.00
2 .00

1.75
1.90
2.35

1.89

w
Z
N
«
o
«:::
M

"

r.v. DV;'" 822, BELMONT, CA. 94002,
PHONE ORDERS - (4151 592-8097 :il-



IF YOU CAN SOLDER, YOU CAN
BUILD YOUR OWN

Clock Calendar
~@l!,mQ) ~11ti\11~ ~ll~l1~IM~Q orro~o has available a

CLOCK/CALENDAR kit containing over 120 separate electrical
components.

The clear . simpli fied instructions include step by
step construction procedures and amp le illustrations
which will quick ly take you through construction of
this versatile Clock /Ca lendar .

THE KIT FEATURES:

* DISPLAY DF DATE WITH MONTH AND DAY 
d isplays month and day automat ically. t hrough
year, except for February 29.

* DISPLAY OF TIME ON 12 HOUR CYCLE - hours
a nd min u t es d isplayed wit h A.M. and P.M.
ind icators.

* A 24 HOUR ALARM OPTION - th is also includes a
snooze button which delays alarm an additional 10
minutes.

* A 9 HOUR 59 MINUTE T IMI NG OPTION - t his
allows o peration of any pluggab le 600 watt, 120
volt, 5 amp, 60 Hz electrical device such as a radio,
roo m light, stereo or coffee pot.

* EASILY VISIBLE SPERRY® DISPLAY - th is
d isplay is highly visible in a we ll lighted room.

An attractive case may be fabricated of wood,
plexiglas, metal or whatever you feel wou ld make an
appropriate show-case for yo ur finished kit.

TO ORDER:

PLEASE NOTE: These kit s do not include cases.

T his kit when completed is a soph isticated device
which o ffe rs many add itiona l feat ures due to its
f lex ibi li ty, he re are two examples of what can be
done with th is device;

1. You may set the timer to p lay your radio for 15
min utes at bedtime, t hen the alarm allows you the
option of waking up to the rad io in the morn ing al l
automatically .

2. Yo u may set the alarm to later start an appl iance
which will operate for the du ration of the setting
on the timer.

Order Number 01·12241 . BASIC CLOCK - This kit does not include the 24 hour a larm option or the 9 hour 59
minute appliance timer opt ion. Price $49.95.

Order Number 02·12241 . COMPLETE CLOCK : This kit includes all available options. Price $65.00.

FEBRUAR Y 1975

SEND YOUR ORDERS TO :
SOLI D STATE SYTEMS, INC_
P_0 _ BOX 617

COLUMBIA, MISSOURI 65201

OR PHONE (TO L L FREEl
Boo-325-2981 - 800-325-2983

r; - . 1a~ =--=.J
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MITS has always been noted for the quality parts used in its calculators, test
equipment, and computer terminal s. Now, for the first time ever, MITS is open ing its
stockroom doors to offer you all new, quality American-made electronic parts at
wholesale and near wholesale prices. Resistors. Integrated Circuits including calculator
chips. Transistors. Electrolytic and ceramic capacitors. 10AAR displays. LED's. PC
boards. Assembly manual s. Key boards. Transformers.

Just fill out the coupon below and we will send you a free, complete parts and price
list. Don 't missout on this one-time, post Christmas bargain .

•
COMPARE and SAVE!
SG 1900 full assembled, still $149.95
OR if you really want to save, buy the
SG 1900 in kit form , with easy-to-follow
assembly manual for just $119.95

SG 1900 - The Audio Sweep Generator provides the capabilities of both a fixed
frequency (CW) and a sweep generator in a laboratory quality instrument. Modes
include CW, linear sweep, and log sweep with a sweep time of 10 milliseconds to 100
seconds. Waveforms are sine, square, and triangle. The range is from 1 Hz to 100 KHz.
The output has fixed attenuation levels of 0 , 20, and 40 dB + 1 dB, as well as
continuously variable attenuation.

o Kit
D As~emb led

o Parts List

---------r----- -,o Enclosed is a ChE'Ck of $

I o r 0 Bankn mericard # I
or 0 Master Charge /I I

I Credi t Card Expiration Date '"
Include $5.00 fo r Postage and Handling "'- I

I D SG 1900 ~

I
0 PIE'a.<,t> send information 00 Entiee MilS lint' . " I
NAME _

1ADD RESS I

CITY"ZiP--====~_===========I ST ATE & ZIP I
MITS/6328 linn, N.E., Albuquerque, New Mexico 87108 50512&5-7553L -_ '- J

"[reutiue Ele[truni[s"

mIT5 ~NC

Prices, specifications and delivery
subject to change without notice.
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~
7-Segment Readout CT I.I L SPECI AL

25K T ri mmer

~:12-PIN DIP Compl ement a ry Trans 1stor Logic.
Thf s l ogi c famll y i s unique i ll that PRI NTED CIRCUI T BOARD TYPE

Three di gits wi t h right-hand decimal bot h NP N and PNP t ransis tors ar e EACH $. 20 10 FOR $1. 50
Plugs i nto DIP sockets combi ned in the same package. un-
Simil a r to (lITRONI X) DL337 li ke TTL & OTl, the ou tpu ts are Rectifiers
Magnified di gH eppro xtmate'ly . 1" cur rent sources (i n the high sta te)

jCathode for each di gi t as well as s1nking current i n the VARD FULL-WAVE BRIDGES
Segments ar e para llel f o r mult ip le low st ate . T he s e are brand n ew V5441 2A 4QOV $ .90

oper ation units. some of which are misma rked VS647 2A 60QV $1. 10
5- 10 HA pe r segment lol l th on numbers. MR810 Rect ifier 50V lA $ .10

EACH $3.00 4 (12 Dig its ) $11.00
crt, 9956 dual 2-input Specia l gil: Hex Inverter

RCA Numitron
,

-
AND buffer

CT l 9953 2-2-3-input TTL DIP Hex I nverter; pi n int e rcha ngeabl e witt! SN

EACH ..... ....... $ 5.00 2J AND/OR gate 7404. Parts are bra nd n ew a nd br anded Signetics
CTL 9952 dual 2-input and marked "81 1."

SPEC IAL: 5 FOR $20 .00 M NOR gate EACH..... .. $ .30

~DR2010
Data supplied ; all par ts are dual - Dm 10 FOR.... . 2.50
in-l i ne . MIX OR MATCH. 5 FOR $1. 00 SHEET 100 FOR . . .. 23 .00

SUPPLIED 1000 FOR ••. $220.00

Potter & Brumfield ~ LED's
0-9 plus MAN 3;' :.

.~
TYPE KHP RELAY l e t t e r s .

~4 PDT 3A CONTACTS MV50 Red Emitting $ .20 Right-hand decima l point.
10-4 MA @ 2V 10 FOR $1. 25,
~ : Flat-pack t y pe case. Long

• 24 VDC (650 operating li f e . IC vet -
co il) . ... $1. 50 tage requi rements . Ideal EACH $1.25, MV5024 Red TO-18 $ . 35 for pocket calculators: 10 OR MORE $1.00 EA, ,

120 VAC (l0.5 MA High Dome 10 FOR $2.95
coi l) . . .• $1.75 ck (;="'p M AN 4 7-Segment , 0-9 plus l e t t e r s .

Power Supply S PECI AL l MVI0B Visible Red $ .30 Rig ht-hand decimal point. Snaps in 14-

5-7MA@2V 10 FOR $2 . 50 /- , pin DIP socket or Mol ex. IC voltage re-
723 DIP va ri able r egula t or chip 1-40V , j! quiremen ts . Idea 1 f or desk or poc ket
+ or - output@ 150 MA I DA with exter- CMOS calculators :

nel pass t r ansis tor - - with diagrams f or
C04DOI I .15 C04023 $ .75 EACH $2.75many applications. 1D OR MORE $2.50 EACH

EACH $1.00 10 FOR $8 .95 CD4002 .15 74C20 .15
C040 11 .15 74C160 3.25 C D-2 Counter Kit

::::j;>-SPECIAL
C04012 .15

This kit provides a high ly sophisticated display

3-Amp Power Silicon Rectifiers section module for clocks , counters , or ot her nu-
Spec i al 74 1 fu l ly-compensated opera- mer-tee ! display needs . T h e uni t i s .8" wi de and

tiona l ampl ifiers. 14- Pin OIl' (only). MARKED EPOXY AXIAL PACKAGE 4 3/8" long . A si ngle s- vof t power source powers

Unma r ked , t ested , gua ranteed. Super both t he I Cs and t he display tu be. I t can at t a i n

Special: PRV PRICE PRV PRICE t y pi ca l cou nt rates of up to 30 MHz and a lso has

EACH $.35 10 FOR $3.00 100.•.... $.10 800 ...... $.30 ~ l amp t est , c~using all 7 segments to lig ht . Kit
200.... .. .15 1000.... . .40 f nc ludes a z-stoed (with plated t hru holes) fiber -

5001 Calculator 400. ....• . 18 1200..... . 50 glass printed c i 1" cui t board , a 7490 , a 7475 , a
600 . . . . . . .23 1500.. .. . .65 7447 , a DR2010 RCA Numitron display t ube, compl e te

40-Pin ca lculator chip will add, sub- i nstructions , and enough MO LEX pi ns for the ICs •..
t r act, mult ipl y , and divide. 12-d igit DIDDE ARRAY 10-IN914 s ilicon NOTE: boa rds can be supplied 1n a single pane l of
display and ca l cu l ate. Chain calcula - signa l d i odes i n o n e pac kage. 20 up to 10 dig its (With al l interconnec ts); t here -
t tons, True credit bal ance sign out- l eads spaced . 1" ; no ccmon con nec- fo r e , when orderi ng , please speci fy whe t her you
put. Au toma tic over-flow i ndicat ion.

~,~iUI
tions . want them i n si ngle panels or i n one mu 1 ti p 1 e

Fixed decima l point at I , 2 , 3 , or 4 . EACH..... $. 29 di git board. No t specifyi ng wi ll r esul t in ship-
l e a di n g ze r o suppression. Complet e 10 FO R $2.50 pi ,g de 'l ay. ~da t a supp lied with chip. COMPLETE KIT ONLY $11.95 '--

CHIP AND DATA........ONLY $6 .95 FULLY-ASSEMBLED .... . '
DATA ONLY (Refundab le) ••. $1.00 BRBYLOn UNIT $15.00 \·-r:-~,q49~,'07S'"' ··\.i, .1~ -' I

5002 lOW POWER CHIP AND DATA $12 .95
ELECTROniCS

-....- ""....
Boards supplied separately @ $2.50 per digit.

High Quality PCB
Mounting IC Sockets 7400 I .25 74H51 I .35 L I N E A R S

74HOO .35 7453 .20
8-pI N, 14- Pi n , 16- Pin and 24-Pi n PCB 7401 .20 7454 .25 NE540 70-W~t~ pow~ r drive r amp ..... ...•..•. $2.00

mo unti ng ONLY- -no wire wrap sockets. 74H01 .35 74L54 .35 NE555 prectston ttmer- . . .. ... . .... . ......... 1. 50

7402 . 35 74L55 .35 NE560 Phase l ock loop 011' ... .... ......... . . 3.25

s -Ptn .... .... ... .. $ . 22 7404 .28 7460 .20 NE561 Phase l ock l oop 011' .... .... .......... 3.25

74H04 .35 74L71 .30 NE565 Phase lock loop TO-5... . . . . . .... .... . 3 .25

14· pi n...... .. $ .16 7405 . 28 7472 .40 NE566 Function gene rator TO-5 ......... ..... 4.00

7406 .70 74L72 .50 NE567 Tone decoder TO-5 • . • . • • . . . . • • • . . . . . • . 3 .00

16-Pin... . , .. . $ . 30 7408 .35 7473 .60 709 Popul ar Op Amp 011' . • . . . . . . . .. . . .. . .. . .45
74H08 .35 74173 .75 710 Voltage comparator 0 11' .... ......... .. .75

24-pi n.. . ... .. $ . 75 7410 .25 7474 .65 711 Oua l comparator 0 11' . . . . . . . . . • . • . . • • . . .40
7413 1.25 74H74 .80 723 Precision vol t age regul ator 011' . • • . • • 1.00

40-Pin . ...•• • .•. $1.25 7417 .40 7475 1.40 741 01' amp TO-5/MINI 011' ................. . 55

7420 .25 7476 .60 747 Dua l 741 01' amp 011' .. . . ..... ......... 1. 50
All IC' s uo ,,. and fully- tested . 74L20 . 35 74L78 .80 748 01' Amp TO-5. . . .......... ....... . .. ... 1.00
Leads are plated wi t h ",old or solder. 74H2D .35 7480 .65 CA3018 2 Isolated t rans is tors and a Oarli ng-
Orders for $5 or more will be shipped 74H22 .35 7483 1.00 ton-connec ted t ransistor pair ••.. .. 1. 00
p r e p a i d . Add 55¢ f or handlin", and 7430 .25 7489 4.00 CA3026 Dua l diffe rentia l amp•....... . ... . . . . 1.00
postage for smal ler orders; residents 74H30 .35 7490 1.20 CA3045 5 NPN transistor arr ay ...•.... ....... 1.00
of California add sales tax. Ie orders 74L30 .40 7492 .90 LMIOO Positi ve DC regulator TO-5 .. ........ . 1. 00
are shipped withi n a workdays--kits 7440 .25 7493 1.15 lM 105 Vol tage regulator.............•.• .. •• 1. 25
are shipped wi t hi n 10 days of receipt 74H40 .35 7495 1. 15 \.M302 01' Amp voltage fo ll ower TO- 5. . . .. .. . • 1. 25

of order . $10 minimum on C.O.D. 's 7441 1. 25 74L95 2.00 LM308 01' Amp TO-5........... .... ....•.. .. .. 2 .00

(phone in) . (916) 334-2161 7442 1.20 74107 .70 LM309H 5V 200 MA powe r supply TO-5 •..•.. ... . 1.00

HAI L ORDERS, 7447 L 50 74145 1. 20 LM309K 5V 1A power supply module TO-3 .. .... . 2 .00
P. O. Box 41 7 27 48 11 Myrtle Ave. 7450 .25 74180 1. 25 LM3 11 Comparator TO-5.. •• • •• •.••..... .•... . 1. 75

Sac ramento, CA sacramento, CA 74H50 . 35 74193 1. 50 LM370 AGC amplifier . . . . . . . .. .. .. ...... . .... 2.00
95841 9 5841 7451 .25 74195 1.00 LM380 2- Watt Audio Amp ••.•..... ....... .•. . • 1. 75

HONEY BACK GUARANTEE ON ALL GOODS ~ 74151 .30 LM1595 4-Quad rant multi pli er . .... ... . . . . . •. . 2 . 00
SE ND FOR FREE FLYER LISTI NG 100 's OF 7400 Series DIP

MC1536T Op Amp .. ..•••.••. .. . . . ...... ... . . . . . 2 .00
MONEY- SAVI NG BARGA I NS~
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CALL
FREE

BANKAMERICARD

CHARGE IT
ON

TRADE
ON

USEDCALL

HAM RADIO CENTER
(9 A.M. - 5 P.M. Central. Closed Sunday and Monday)

TRADE
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• TEN/TEC
• CLEGG
• 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.

P.O. BOX 28271 ST. LOUIS MO 63132
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JRIGS ELECTRONIICsL

10+

S .20
.20

3/$ 1.00
4/$1.00
4/$1 .00
3/$1 .00
4/$ 1.00

4/$ 1.00
4/$ 1.00

.16

.28

.45

.70

5Qw,

$ . 15

SIMILAR TO :
2N44 16. MPF 102
2N4091 -93
2N4338-41
2NJOB9
2N4221-22

"THE CUBE" Fully assembled subaudible tone
generator for small handheld o r portable FM radios.
9-16 volts; no moving parts; set anywhere between
98 & 240 Hz with a trim resistor.
.5" x .6" x .7" S19.95

Set on frequency by the factory, $ 5.00 ex tra

1""'"
35~

1mtd s .10 S .12
2mtd . 10 .12
5mtd . 10 .12
10mfd .11 . 13
30mtd .12 .20
50mfd .13
100mfd .15 .30
200mfd .20
500mfd .28 .75
1000mfd .50

TRANSISTORS 1-9

2N2222 (NPN) TO- 18 S .25
2N2907 IPNP) TO-1 8 .25
TO-92 general purpose NPN & PNP transistors. beta> 100,

breakdown > 40.... S .08 each 55.95/1 00

JUNCTI ON FETs, TO-18
N-CHANNEL:
NJF10
NJ F11
NJF12
NJF13
NJF14
P-CHANNEL
PJ F 11 2N3382-86
PJ F14 2N2608
All FETs co me with data shee ts.

008A MICROCOMPUTER KIT
8008 CPU, 1024 x 8 memory; memory is expand
abl e. Ki t includes manual with schematic. program
ming instructions and suggestions; all ICs and parts
supplied ex cept cabinet . fuses & hardware. Includes
p.c. board. $375.00

MANUAL ON LY, $25.00

008A-K ASCII KEYBOARD INPUT KIT
Includes keys, p.c. board, all ICs, power supply, PS 5- 1 5v l a regulated power supply kit with p.c.
instruct ions, schematic. Intended to interface ON LY board & instructions. Board measures 2" x 5", com-
with the RGS Electronics 008A Microcomputer. ple ted kit is 2" high. T ransformer has internal r.f.

S50.00 shield. $8.00

PS 25-1 0 to 25v 1a lab type power supply with adjustable current
limiting; remote sensing & remote programming for voltage & current.
Instruct ions incl uded. All parts except chassis. meter fs}, o.c. board.
Kit of parts with schematics $ 14.95
P.C. boards ava ilable. No. 007 53.00 ea

. We have brand new 8038 function genera tors . 55.25 ea

BRAND NEW A LUM. EL ECTROLYT IC CAPS, RADIAL LEAD

TTL
7400 S .20 7485 Sl.40
7401 .20 7486 .50
7402 .20 7489 2.90
7403 .20 7490 .80
7404 ,25 7492 .80
7405 .25 7493 .80
7406 .45 7495 .90
7407 .45 7496 .85
7408 .25 74107 .50
7409 ,25 7412 1 ,60
74 10 .20 74122 .60
741 1 ,30 74 123 1. 10
741 3 .85 74 125 .65
7416 .45 74 126 .65
7417 .45 74 14 1 1.25
7420 ,20 74 150 1.70
7430 .20 74151 1.00
7432 .30 74 153 1.40
7437 .50 74154 1.70
7438 .50 74 157 1.40
7440 .20 74 161 1.50
7442 1.10 74163 1.70
7446 1.45 74164 2.00
7447 1.45 74165 2.00
7448 1.45 74166 1.75
7450 .20 74174 2.20
7451 .20 74175 2.20
7453 .20 74176 1.60
7454 ,20 74 177 1.35
7473 .45 74 181 3.90
7474 .45 74192 1.50
7475 .80 74193 1.45
7476 .50 74 195 1.00
7483 1. 10 74200 8.00

RGS ELECTRONICS

3650 Charles St., Suite K • Santa Clara, CA 95050. (408 247-0158)

We sell many ICs and components not listed in this ad. Send a stamp for our free flyer. TERMS OF SA LE:
All orders prepaid; we pay pastage. $ 1.00 handling charge on orders under S 1O. 00. California residents please
include sales tax. Please include name, address and z ip code on all orders and flyer requests. Prices subject to
change without notice.

DISCOUNTS.' 10%OFF ORDERS OVER S25.OO; 20% OFF ORDERS OVER S250. 00.
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BILL GODBOUT ELECTRONICS

BOX 2673, OAKLAND AIRPORT, CA 94614

12 23 35

.-_... --

-

CLOSE-OUT! DIGITAL CLOCK KIT $23.73

Full Six Digit LED Display - 12/24 HR - 50/60 Hz operation!
Handsome anodized aluminum case approximately 2" x 5" x 1%" . All
components, PC board, with instructions for easy assembly.

8008 Computer Special includes: 1 - 8008 8 bit CPU, 8 - G2102/2602 1 X 1024
NMOS st atu s RAMs, 1 - G5203 8 X 256 bit MOS EROM $130.00

READOUT RIOT

DL 704 .3" Common Cathode $1.25
DL707 .3" Common Anode 1.50
MAN1 .27" Common Anode 1.95
MAN 74 .27" Red Common Cathode 1.50
MAN 401 .27" Red Common Anode 1.50
MAN 84 .27" Yellow Common Cathode 1.95
DL 33-1 .1" Red 2 digit w/minus in DIP 1.00
OR 33 .1" Red 3 digit in DIP 1.75
MV 1050 min 1 Discrete LED (bottom leads)
MV 50 min 1 Discrete LED (side leads)

4/3 .95
4 /4 .95
417.50
4/5 .25
4 /5.25
417.50

10/1.00
10/1.00

EXPERIMENTER'S SPECIALS

Over 500 1/4W resistors with leads cut and formed for PC insert ion,
good mix of values 3.95
Mini reed relays SPST n.o, Form A contacts 3000 ohm coil 8-15V 2/1 .00
6 assorted photo resistors 6/1 .95
10 assorted thermistors 10/1. 95
20 key calculator keyboard w /on-off switch mounted in min i calculator case (no
bottoms), print supplied 1.95
PC mount inductors - no mystery values - 1 to 680 microhenries 20 / 1.95
Microswitch keyboard - type 53R W4-1 - 53 key full alphanumeric brand new
factory pack 19.95
8038 Funotion generator square-tria ngle-si ne 4.50

ALL ITEMS IN STOCK and will be shipped with in 24 working ho urs of receipt of order!
Include 501/ postage and handling on orders under S10.00

Sorry, NO C.O.D. s. CALIFORNIA RESIDENTS ADD sales tax .
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RC OSCILLATORS COLUMBIA 4 CHANNEL SO

16 p i n lC c h ip c o n tai ns 4 RC osc , Ideal fo r Solid sta te SO 4 c han nel adeo ter, 2 amps bu ilt
to u ch t one e ncoder. TeA 430. . ,$ 5 .0 0 in. Dec odes 4 c han ne l Or sy nthesize s 4 c ha nnel.

$35.00

8 CHAN MULTIPLEX SWITCH LED READOUTS 5/$1.00!
S ol id s t a t e 16 pin l C MOS. 8 c h a n ne l w!outp ut The price is not a mista ke. We have so me hobby
enable con tro l & one-of-eight decoder in c h ip, var iety wit h so me segme nts o ut . U kinbuyem
With data. Fairchild 3 70 5• . ,$5.00 for as lo w as 5 for $1 .00

LOGIC SUPPLY DUAL 16 BIT MEMORY•

Ne w , m ade b v Computer Pr oduc t s , F la . High Dual 16 b it m emory, seria l M OS by Phitco TO· 5
voltage 170V a n d 5 V logic o u t p ut. S o lid sta te, c ase; brand new with 2 pa g e s pecs .
highly r egulated & fil t ered. #f>M 728. • .$20.00 # PLR 532 $ 1.00 ea ch $1 0 /1 2

MEMORY SYSTEM $125.00
AM-FM RADIO

1024 c o re memory syst e m, 1024 wo rds For co nso le in stallat ion, w / face plate , no
memory , 8 , 9 or 10 bits/ word. Random access , kno bs . Ste reo am p lifie rs f o r tape o r tu rna b le
with all logic, register , t imin g, cont ro l, core play back. $15.00
se lect and sense f unctions in one package. New, Pa ir of ma tch ing speakers w /x f mrs fo r above
wit h 6 0 page bookle t includes sc hemati cs. $5.00
Measures only 9x4x l inches. Good st art fo r
mini-comput er.

CALCULATOR CHASSIS

TONE GEN. BOARD
Fully assembled p ocke t ca lcu lato r chass is w it h
ca lcu lator chip . Uses LED readou t s no t includ-

3 Octave tone gen. board from Magnus Orga n. ed. $5.00
Unused an d t ested, wit h instruc tions & amp.

$14.95 two for $25.00
ELECTRIC SIREN $10.00

Brand new, o perate 6 o r 12 vo lts dc . Just t he

PIANO KEYBOARD $9.95 thing to pro tec t car o r boat. Used a lso as
bu rgla r or fire ala rm in house & cam p . KindaFor use wit h a bove organ o r synt hesize r, etc.
scarce, bu t we found some. Wh ile they last

$12 each, 2/$ 20.00

MULTI-USE XFMR $8.95 SOLAR ENERGY
Outp ut 18 V @ 6 a mp; 17 V @ 6 amps; 10V @

10 a mp . Bra nd new. $8.95 ea, 2 for $15; 10 for Elec tr icity fo r free from the su n . A n exci ti ng
$50 ex per imenta l device . Instruc tio ns included

show ho w to make a so lar e nergy ban k fo r
higher vo ltages a nd /or cu rre nt, a lso how to
make a so lar operated rad io rece iver.

PHOTO-STROBE Giant cell 2" diameter - $1.50
l arge cell 1 3/4" - $1.25

Made for Instamatic but useful o n a ny ca mera Medium cell 1" d iameter - $1.00
w it h in stru ctions provided . Info a lso on tri ck Rectangular 3/4 x 1 Xl" - $.75
uses, au to m ot ive st robe , s lave st robe, au to rno- Any six for the price of 5 . . .
t ive st robe , Psy chadelic re petitive st robe, etc .
Comple te wit h cha rge r ' & Nic kel Cadmium
batte ries. BOOKSHELF SPEAKERS

$9.95 or 3 for $25.00
Complete ly f inished, 9 x 12 x 5 inch es. 16
o hm, w it h ex te ns io n cord . $15 a pair .

FREE catalog. MESHNA PO Bx 62 E. Lynn Mass. 01904
Pl ease add shipping cost o n above.

10.: I
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POLVPAKS
P .O .BOX __ 42A LYNNF'It:LD,MA55.01_40

Term., arlrl ","~lall:e Ret.d, net ao
PIoo... Orde rs : Wake fie ld. Mas" . (6 17) 245.38 29
R.talll 1 6 -1 11 D"l Carmine Sl., Wakefi"ld, Ma"".
(off Wate r Street) C.O.Do'S MAY BE PHONED

o 20(: CATALOG Fiber Optics , -tcs'. Semi'S . rirfs
MINIMUM ORDI:R - $ 4.0 0

GIANT VENTILATING FAN
He a v y-du t y p ow e rfu l hi- $4 98
torque moto r, ruggedly con; •
atructed. P e rm ane n t ly lubri- ~r=--\
ca t ed t yp e b e a rin g s .
The r m a llo y p rot ec t e d . Motor
size: 3 x 3 x 2 112" . By
Malon Z M0 4047. 1 15 vee
60 h z. 0 .77 amps. With 6 112
TORI N fan blade, 15 0 0 rPm.
For a ll types of ham & in
dustrial e q uipmen t .

fULL EPOXY SILICON BRIDGE R£CTIF'IERS
WAVI: PlY 2 Amp 6 Amp 10 AMP

~m
50 0 $ .69 0 $ .88 0 $1.49

100 0 .79 0 .99 0 1.69
200 0 .95 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 1.95

1000 0 1,79 0 2.25
6 Amp 1 / 2 x 1 /2 x 3/16 e q .

B,niO-_.

[$24.50\ SIMPLEST! FINEST! SMALLEST!

6-FUNCTION AC.DC
CALCULATOR KIT!
• Lightweight. pocket size

Extra large display
• 6 functions plus, minus.

times. percentage, constant
• Floating decimal
• Chain and Mix calculations
• True credit balance
• Simplified Indexing
• Mark up and Mark down
• Constant multiplication and

division· AC adaptor jack
~e ~hwes~ .Parts in a kit. Im agine the PC board o nly
ie': wi~hc th~' 94 :.e 8:~storsd t wo transistors, two d river
t or s t a r Kit' Ig, rea o u t . S IMP LEr Yo u bet it is.
fi l te r; F1~'x Keyln(i;::s~Ofn[_a::i)ve1 ~I~ck kBse w it h red
m easures on ly 2112 x 2 " w ith 2 sw't hY eyboard t hat
OFF, one for K c ons t ant . MAIN 1 C es, one for ON.
bo a rd ; famo us Cal Tech 5 03 0 26 ~c board; readout
two. 7549 1 te drivers ' He wlett Paik" dcaJcudl.a~or chip;
ac Jac k' 9 Volt b tt • ar 19lt array;
8 Istors;' baek prot~c:i~ c~Ir:..~e~tor resistors; .two t ran.
e a s y ins lruc t ions (Les e, ne ce ss ary wire plugs;
AC a dapter) IMAGINE I o'n, 9 2Vl~1t 8.tandard. battery and

y , 2 X X 4112 " .

CLOCK CHIPS
ON A "PIP" ,.. [.<>w a. $4.95

WITH DATA SHEETS
o MM5311 6-dl.lt 28-Pln 6 .95o MMS312 4-dll(it 24.Pln 6.9 5

g
:J MM5313 6-dlKlt 28·P10 6 .95

MM5314 6-dlp;lt 24.Pin 6 .95
MMS311!1 4.dlalt 40.Pln, Ala.m 8.a.

a MM5318·jl, no " Ia rm 4.95

!magi~e a chip ( ~.[K5 025 0) 'BEEPER" AND "DATER'
' Be e pln" and audible ala rm!

All others a re external. I t CLOCK ON THE CHIPS
als o fe a tures interna l bright-
ness control. The CT7 00 1 o MK5 0 2 5 0 BEEPER ONLY .$ 8 .50
requires external trigg e ring 0 CT7001 Alarm and Date .. $12.50
o f alarm. date o f t he month
a nd di r e c t drive t o LED
r e ado u t s . Bo t h require m in
imum current drain and
vo ltages , fo r ei ther 4 t o 6
LED readouts. 1 2 o r 24
hours. AM and PM .

Quantity
Discounts

3for59.
3 for $14.
3 for $2.5(1
3 for $12.
3for$ 9.
3 10r$3.

"c" THRU
5 METER

o
$1.50

SALE
EACH

$3.50
4 .95
1.00
4.50
3.50
1.50

Ind i cat~ :J ~ 0 to 1.6
P laa t lc case.
1112 x 1112 xl".

. .. ~"o-

Money.Back ~.. I
GUARANTEE _. -
On ell Items Q1!Iri

7 - .." /t ment
OPCOA 5LA-l
REFLECTIVE
LED READOUT

$2.50 g ~:1Iow
3 for $ 6. 0 Green

Sele
$ . 17

•• 7
.17.'7.2'
.2'
.37
. 2 3
.23

•••.27
.7 3

2.2~

.37

. 3 7
.3 7
.ve
.27
•33
.37
.27
.3'.r7
. 2 7

•••.35
••7

( ,'\" ~ 'nflation-Fighting
o.~IIC PRICES ~::;~~~......~ M.'•••

. lrolp< t." " " , num bN' " pH " " " ., , 'On ••" u.,'

o 5N7441 .95 0 SN7489 2.;~ 8~:;:~~~ ~:~;
o SN7442 .95 o 5 N7 490 ' 15 o 5 N7 4 1 5 6 1 .19\-::-::':::'::=:::::=,:=;;.'-:-::'::-:-=--=-=-=-=- _o SN7443 .95 B~=~:;~ 1:71 o 5 N7 4 1 5 7 1.19

8
S N7 4 4 4 1 .05 0 SN7495 . 8 5 05N7 4 1 5 8 1.45
SN7445 1 .05 o 5 N7 4 9 6 .85 0 S N7 4 16 1 1 .29

00 ~=;::; l:i~ 0 SN74100 1 .5
25

00 55NN77'.'.66~ ~:~;o 0 SN74104 1. 58~=~:~: 1 :i7 0 SN74105 .45 g~=;:i:~ i:~:
o SN7451 .2 3 0 SN74106 .45 0 SN74173 1.55
o SN7453 .23 BSN74107 .:~ 0 5 N7 4 17 4 1.49
o 5N7455 .37 SN74108 • 1 0 SN74175 1 .81
o SN7462 . 3 7 8 5 N7 4 112 .9 0 SN74176 1.55
o SN746 4 .37 5N74113 .9 1 o 5 N7 4 17 7 1.55
o SN7465 .37 0 5 N7 4 11 4 .8: 0 5N74180 1 .05o 5N7471 .49 0 SN74121 '~1 0 SN74181 3 .50 I ':':::"'-~~~""",,~_--:_--:_-'l: _
o 5N7472 .33 o 5 N7 4 1 2 2 • 1 o 5 N7 4 1 8 2 . 7 9
o S N7 4 7 3 .4 1 o 5 N7 4 1 2 3 .9 0 5N74190 1.49
O S N7 4 7 4 . 4 1 o 5 N7 4 1 2 5 .65 0 5 N" , 9 ' 1 .49• B5N74126 .7 38~=~:;: :~!S SN741:~ ~.~~ B~:~:~:~ ~:;:
8

5 N7 4 7 8 . 5 5 B5:~:i4!S 1 '12 0 SN74195 .89
S N7 480 .~~ 0 ~N74148 2 :50 0 SN74197 . 8 9

B5S:~::~ 1:99 0 5 N7 4 150 .99 00 55NN77•••••9". 22·"~
9 [j SN74151 .65 .B~=~::~ ::1 0 5 N7 4 1 5 3 1 .05 'D SN742iiiOiiiOii4.95

Type

8
5 N7 4 0 0
5"7401

o 5 N7 4 02
0 5 " 7 4 0 3
o SN7404
o S N7 4 0 5
o SN7 406

B5 N7 4 0 8
5 N7409

o SN7 4 1 0o S N7 41 1
o SN7413
o 5 N7 4 1 4o SN7 4 1S

8
S N7 4 1 6
5 N7 4 17

o 5 N7420
o 5N742 2
U SN742 3

8
SN7 42~

5N7 4 26
o 5N7 4 2 7
o 5N7430
o 5 N7 4 3 2
o 5 N7437
o SN7438
D SN7440

~I~I~ MINI CALCULATOR BASICS
- - * So ' mall fit ' In 'ur palmi "The key

* £a,le,t ba,lcs aroundl
. Requ lres a p p ro x . 6 more parb. parts kits"
KIT NO. 5 0 3 0 - 6 fu nc tions . Includes m ini case,
w ith lens. liP n ine digit readouts with multiplex pc
ho a rd. mll in pc board. mini ke}'board (with t wo
ew ttc hee, pe rc e n t a nd constant ). ac adapter jack.
2- SN7549 1 d rivers. CTfiOS O calculator chip w it h
dialtram. 0$ 1 6 .9 5
KIT NO. 5031 - 4 func tio n , s a m e as 5 030 e xcept
uses CT5031 chip. 0 $ 1 6.9 5
KIT NO. 5736 _ 4 function. like 5031. Uses Na
tional MM5 7 36 0 $ 1 2. 9 5

6 DIGIT KRIINOS CLOCK
U.lnll' MAN -35

Complete KIT

mJ1CRO~ROCIE;;Of!U'J P~J7JP~/kfl!!
800 8 . $79.95 16-BIT MICRO PROCESSOR BASIC SYSTEM

" THE COMPUTER $149 The lo w es t -p r ic e d 16. bit sy",tern l Outperforms t he 80 08.
ON THE CHIP" 0 0 T h e CPU (Centra l P r o c e s s i ng Unit) inc lu des

• 4- MM 67 60's , called RALU's. and o n e MM 6 7 51 CROM.
RALU _ called Regis t er lind Arithmetic Logi c Unit 
is a <I -bi t control b us, and t he CR OM is II Control- a nd
Re ad-Only Memory, The fo u r RALU's in p ara lle l fo rm II
1 6-bi t unit. The R ALU ' s a re controlled b y micro -in
s t r uc t io ns , s t o r e d in t he CROM. Wit h s pec sheets.

Usua lly called " Mic ro p r o ce s so r " - it 1'1 a p Channel
SI gate MOS g·bit Parallel Centr al P ro ce e eor, A CPU
Cent ral P eo ces e tn g Un it o n a c hip. Features complete
ill.!ltruction decoding and control. Capa b ilit y to address
16K x 8 bita of memory ( RAM , R OM , SR), Build a
micr o_computer syst e m when interfa c in g with other
chips, s uc h Il.lI 1101 , 1103, 2102 ( RAMS) , e tc. With
Gpec sheets. 1 6 -p ln dip pa c k age $79.95

2 102 1000.blt ',ta t lc" Ram for above•.... . $9.95

'ALL LED' MONSANTO READOUTS

fIt
"'" -1 MONSANTO CHAR.

TYPE HT.

o MAN.l .27
MAM_:lI 0 MAN.2 .32.

~_ ,

0 MAN·3 .r 2
~ - 0 MAN-6 .6 0
~ 0 MAN -64 .4

_ :,AN . MAN-~4 ~:: -~EI) '~:tr ix

I)THREE QUARTER
INCH DIGITS 3 for $ 13

, •. BY OPCOA $4.95

~
5LA·3H RED

• 0.7 c haracter 5LA· 4H· RED
• 0 to 9 5 LA_ 13 GREEN

SLA·14· GRE£N
7 Seg ments 5 LA·2 3 YELLOW
30 mil . 5LA_24· YEllOW

.PIIl. or Min". ooe ~
III -PRECISION a .•"

CRYSTAL OnlY $1.95 ,, "
Excellen t time ba se a nd
o ther use s . 5.000 MHz.
T ype H6U case.



READER SERVICE

ADVERTISER INDEX

LIMIT: 25 requests.

Check appropriate boxes for desired company
brochures, data shee ts or catalogs and mail in to
73. Include your zip code, p lease . Send money
d irectly to advertise rs.

GMT 00 112 1M • • 10 11 , . II II .to n

PROPAGATIO N CHART
J.H. Nelson
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Boo kshop 138,1 39,140
Subs 141
osu 143
Code Tapes 145

73 Stull

Repeater Atlas 52
NO\Iice Guide 64
Latest Releases 80
Hotline 107
Back Issues 133

a Adirondack 13 7 0 Int . Elee. Unl td. 142
o Adva 106 0 Int . Tetecomrn . 53
c Airwaves Elee 124 0 James 150
o Ancrona 9 2 0 Jan 52
o Aptron 44 0 K·Enterprises 98
D Arnol d' s Eng-8vi ng 4 2 0 KLM 95
o ATV 137 0 Meshna 157
o Audioland 61 0 MITS 152
o Babylon 153 0 Morgain 66
o Cassette HQ 122 0 Newtronrcs C II
o CFP 79 0 Palomar 64
o Oegg 89 0 Poly Paks 158
o CQAKlT 130 0 Radio Am. Callbook 86
o Comm. scec. 137 0 Regency 34
o Comm. Unltd. 147 0 A GS 155
o Control Sq. 24 0 Roho t 17
o Cornell 124 0 Robot 57
c Datak "60 0 Serurv 9
o Data Sig. 35.85 0 S1ep 114
o Denuon 97 0 Solid State 151
o DuPage 146 c Space Elec , 13 7
n ECM 79 0 Spec. Comm. 98
o Ehrhorn 105 0 Standard 30
o E~er t 4 2 u Star-ki ts 4 2
o Emerqe ncv Beaco n 2 5 0 Sum ner 39
D Eric kso n 144 0 Swivitecb 125
o Freck 130 0 TPL 128
o Gateway 41 lJ Tri Tek 130
o GENAVE 83 0 Trumbull 124
o Glenwood Trading 1 10 0 Tucker 67,69, 71,73,75, 119
o Godbou t 156 0 Verada 149
o Ham Import Sales 63 U VHF Eng. C IV
o Ham Radio Ce nter 154 0 Wilson 121
o Henry 45 0 World aSL 1 24
o Herbach/ Raderna n 124 0 Yaesu C III
o ICOM 127

Add ress, _

A = Next h igher frequency may be useful also .
B = Difficult c ircuit this period .

A-_' ... _Oul_.
• - 00+'_" _ .. ,... __

WESTERN UNITED STATES TO:
"'LAS"'" .. ,. , , , , , , , ,. .. ,.
"'RGINTIN.

" .. '. '. , , , '. .. ,.. " ""'USTR"'L'''' " " .. ,. , , , ,. , ,. .. ..
C"'N"' L ZONE .. .. , , , , , ,. ... " " "INGLAND , , , , , , , ,. .. .. ,. ,.
H",w...u

" ... .. , , , , ,. , .. " "INOI... , .. " ,. ,. ,. "
,. , , , ,

JAP"'N ... .. " ,. , , , , , , " ..
MIX'CG .. ,. , , , , , , .. .. ... ..
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EMP! Are You Prepared?

The answer to that is a resounding
NO! EMP . . . Electromagnetic Pulse
generation by the explosion of a
nuclear device (also known as an atom
bomb) has not been given much pub
licity .. . and that is unfair, because it
presents some problems almost as
serious as the bomb itself. Why have
only one worry if you can have two,
right?

Since the nuclear tests were made
several years ago, back when they
were using tubes . .. before the advent
of solid state electronic equipment,
the seriousness of the EMP problem
was not realized. Tubes, as you may
recall if you are over thirty, can stand
an awful lot of zap on their input with
no long range bad effects. Transistors
go to hell immediately when zapped.

It seems that when a nuclear bomb
goes off in the atmosphere a lo t of
gamma rays are generated and interact
with the air to generate a substantial
magnetic field .. . something on the
order of 10,00 0,000 volts per meter.
Th is magnetic field is so strong that
there is probably no feasible way of
shielding electronic equipment against
it . It will burn out any semiconducto r,
confuse logic circuits and wipe out
core memories. Think what that will
do to telephone service to amateu r
radio, and broadcast radio! About the
o nly thing left run ning may be an
ancient' Gonset Communicator here
and there ... and some o ld Motorola
tube gear.

Heretofore we -thouqht all we had
to worry about d uring a nuclear
attack was the initial blast, the fire
storm if the blast is set off in the air,
and the radioactive fallout. We figured
that if we made it through the initial
holocast we could set up our ham rigs
and start trying to pull things together
aqam.

It probably is not a good idea to
even bring up this difficulty with civil
defense officials since, with a few
except io ns (probably very few), the
inte ll ec tu al awa reness of most o f them
will not be able to cope with this
added problem. Amateurs asking
about CD plans to cope with the
firestorms which air exploded nuclear

bombs bring on have been given the
fish eye and henceforth ignored. It
does seem like ly that since this type
of explosion creates the greatest
destruction, that this can be expected
should negotia tions fail during some
future crisis . Most antennas and all
feed lines can be expected to vaporize
from the hea t . .. along with a lot of
us chaps.

Frankly , considering the amount of
logic and transistors being used in
repeaters and other ham gear, this is
apt to be a bit d iscouragi ng. Perhaps
George Grammar was r ight a few years
back when he advised us to forget
about transistors and stick to tubes.
The thought of all that stuff going
blip and turning into monodes
approaches the unthinkable.

But how much energy are we ta lk
ing about here? Perhaps we can
button up our gear a bit and keep it
secu re. Energy in this case is measu red
in watt-seconds . . . t he quantity is the
Joule, which is one Watt consumed
for one second . It takes about .0000 1
Jou le to ruin most semiconductors
and a memory erasure can take as
little as .000000001 Joule! Okay?
Now how abou t a thermonuclear
bomb? How many Joules are we
sta rting with? The book says we get
about 1,000,000,000,000 Jou les. Now
how are we going to go about keeping
out that kind of zonke r? If you like
powers of ten, you' re trying to f igure
out how to cut 10 ' 2 Joules down to
less than 10. 5 Joules ... a factor of
10 ) '. By the time you got something
shielded enough and by -passed enough
to keep out that order of magnitude
you'd never get anything you wanted
into it to use it.

Say, come to think of it, the
Russians are still using tubes for most
things. Let' s hope they modernize
quickly ... we'll all feel better. Are
the Chinese using tubes?

If we elect someone who thinks
that a war will be the best solution to
a recession, let's hope he picks on
some small unaligned country. Come
to th ink of it, after failing so miser
ably in t rying to beat North Vietnam.
perhaps we'd do well to try some
other solution to our economic
woes ... like cutting expenditures.

MORSE CODE TAPES?

Sure enough, an immitator has
come along with code cassettes. . .it
was to be expected. In this case it is
not an improvement.

If you don't mind a little sarcasm,
you might consider the other code
cassettes if you are really into lea rning
the code and want to take a long time
to do it. The system of teaching used
on the other cassette is right out of
the 1930's and guaranteed to take you
from five to ten times as long to get
up to speed as the 73 code course.

What is the d ifference? The 73
cassettes have two main th ings going
for them. ..firstly, in one hour the
average pe rson can maste r the entire
alphabet, the ten numerals an d the
needed punctuation with the 5 WPM
beginners tape. This starts right out
teaching the letters as words, using
them, so you are able to copy code
almost immediately . Secondly, an d of
extreme importance to anyone who
wants to save a few dozen hours of
practice getting over that cursed ten
words per minute hump that other
code courses set you up for... the 73
tapes start you right out with all
charac ters being sent at 13 wpm. .
.iust the spaci ng is for 6 wpm. Thus
you don't have to learn the code
characters at 5 wpm, then again at 6,
at 7, at 8 and so on as you do with all
of the graduated speed code tapes.
You learn each character just once
and you've got it.

And what kind of code course takes
you to 18 wpm when the Ext ra
requ ires 20 wpm? The 73 cassettes
run you at 2 1 wpm, giving you a good
margin for error and panic. And they
give you cypher instead of plain lan
guage, an added margin for error.. .so
you can't memorize the tapes.

Which do you want... 19 30 's code
or 1970's? Remember that the 73
code courses are advertised ON LY in
73.

QST EDITORI AL

The November CST had an
editorial that really got quite a few
manufacturers uptight. The gist of it
was that CST refuses to carry adver
tising for firms which put out shoddy
merchandise and so, if you don't see
an ad in CST, you'd better watch out.
Some manufac turers got mad about
this because qu ite a few of them have
tried CST and been disappointed in
the advertising results and now run
their ads elsewhere - yet they feel
that CST is putting on the screws and
forcing them to run ads in CST, even

Continued on page 136.
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Visit your dealer for details
or write for our new catalog.
All Yaesu products warranted
by the selling deafer. Complete
alter- warranty service available

~c..J in Paramoun t, Calif.

-

YAESU

V
7625 E. Rosecrans Avenue, Unit #29 Paramount. Californ ia 90723 (213) 633·4007

Specif icati ons subject to change without not ice .

Not just another 2 meter
FM transceiver

SIGMASIZER
200R

A total coverage, synthesized transceiver
for the FM enthusiast

• 200 channel coverage of 146-148 MHz.
• Simplex or repeater operation. -
• 10 watt or 1 watt power output.
• Automatic high or low 600 KHz repeater offset (146-147 low; 147-148

high).
• Priority channel for instant select io n of your favorite frequency.
• "Performance plus" receiver utilizing front-end selective resonators for

optimum intermodulation rejection and both HI and LO IF filters for
maximum selectivity.

• Built-in tone burst.
• Plus many more exciting features.
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er chargerill

I- DIV. of BROWNIAN ELECTRONICS CORP, 

P.O. BOX 1921 BINGHAMTON, NY 13902 607-723-9574320 WATER ST.

MINI-CATALOG 1975
THE WORLD'S MOST COMPLETE LINE

OF
VHF-FM KITS AND EQUIPMENT

factory wired
fa ctory wired

C01 Kit 10 channel receive xtal deck w/diode switching
C02 Kit 10 channel xmit xtal deck w/ switch and trimmers
COR2 Kit complete COR with 3 second and 3 minute timers
SC2 Kit 10 channel auto-scan ad apter for RX
TX1 44 Kit exci ter- 1watt- 2 meters
TX220 Kit exciter-1 watt-220 MHz
TX432 Kit exci ter- NEW- 432 MHz
RX144/220 FKit 140·170 or 210·240 MHz rcvr w/8 pole cer 455 filter
RX144/220CKit 140·170 or 210·240 MHz rcvr w/2 pole 10.7 xtal fi lter
RX432 C Kit NEW-432 MHz receiver
HT144 B Kit 2 meter-2w-4 channel-ha nd held xcvr
PA1501H Kit 2 meter pwr amp- 15w-compl. kit w/ SSswitching
PA2501 H Kit similar to above- 24w
PA144/15 Kit similar to PA1501H lesscase, connectorsand switching
PA144/25 Kit similar to above- 25w
PA220/15 Kit similar toPA144/15 for 220 MHz

. PA432/10 NEW-similar to PA144/15 except lOwand 432 MHz
PA4010H Kit lOwin-40w out-relayswitching
PA110/10 lOwin-1 lOw out 2 meter amp
PA110/30 30w in-110w out 2 meter amp
PS3 Kit power supply regulator card
PS12C Kit 12 amp-12 volt regulated power supply w/ case
PS24C Kit 24 amp-12 volt regulated power supply wi case
RPT144 NEW-15 watt-2 meter repeater factory wired
RPT220 NEW-15 watt-220 MHz repeater fa ctory wired
RPT432 NEW-10 watt-432 MHz repeater

Repeatersare available in kit form-write for prices

$ 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

ORDER FORM

ITEM PART # DESCRIPT ION PRICE EXTENSION

_____ ZIP _
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