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A great " Slar1e ," unil WIth 23 c rystal
controlled chanools and power output 01
10 w8" S. Excellent. senSitive, selecfive
double COflversion receiver ... RIT . .Tnple
Band Pass M ers .. ,Melenng .. many other
feat ures, 13.8VOC cperatc n (negat rve
ground). Mie. w /ooi l cord /plug suPPlied,

Anoltler h'9h performance unit for mulll
taceted 2 rreter operaton. Features 23
crystal controlled channels (144-146 or
146-\48 MHz} plua 4 channels whieh can
be "scannec'' conhnuously over any 4
selected trequencjes wifhin the range.
Power out lOW, NBFM . MUlti"'COflversion
receiver and two RF stages , High sensi
tiv ity, outstanding selectivity. Features
include mu~i-function metering, RIT.
13.8VDC (neg, gnd). Has mic, lcord lplug.

Mlll li· / /
VH F. FM

transcei re r

Mul,i -7 VHF,
FAt transceiver

• 143-149 MHz coverage. • 8 pole sse ~"er plus

• SY"\tIe51l er .. .VFO 2. FM fillers,

• All mode' NBFM. WBFM. sse • 100 kHz aystal ca~bra lor

w,lh useand lSB. AM , CW • VOX (voice operated relay).

• Ffeq. synthesazer (PLLI_ 3 • AI.do speech compressor.
1Itlob. 600 chans.. 10 kHz steps. • Noise blan ker .

• VXO :!;l kHl. • All : S kHz.

• LED readout on syntheslZet' . • Power-out l' '$"' reeter .

• Standard 600 kHz 5P'ls • FM center Oevaallon meiee .
plus 2 . 00dba1 splits. • to watts output ,• OSCAR transcerve, 2 to 10 • 0.25,..V double oonverSlCNlmete!' opet'a loon. (OSCAR
29 101Hz receiver buIll-on). ,~.

• Buill·" W O 144·148 MHz, • Buill-on supply for 12VOC

1 kHz readout. and 115VAC OPeratJon.

Mul:i 2700 all-mode transceiver
The best VHF transceiver your money can buy! Years ahead
feat ures ... FM, SSB. AM. CW... 2-way OSC AR ... jn one
compact cabinet. Super! De juxe!

TRANSCEIVERS

COvers 432·435 MHz. provides SSB with M odel : 70CM"
cecice 01 USB and LSB plus Cw. Frequency
synthesized in 20 kH<: steps with VXO pro- UH F.
vong cont inUOUS coverage within each SSBIe IV
step. Also has "auto watcher"' that will ,
scan any 20 kHz segment on rece i\l9r. A fraflSCe/\'e r .
super perform ing, high Qua~ly UHF trans-
ceiver, ideal for " hill topping'", UHF OX.
OSCAR, etc. lOW power output. Triple
conversion re«l lver With 0.5 jJ.V
seosll lv ity. RIT, Metering, other
operating ece. 13,8VOC (negative
ground). Supplied w lmlC lcord lp!ug.

SOLID-STATE RF AMPS.
When you're ready lor greater pow9r OUIput
from~ mobile transce iver. count on KLM.
u,s.001, sc*d-state RF power ampliet'$ ,
Boost output up to 20 times 0' more (as
high as l 6OW!) Ful VHF or UHF baflCls
without"'y luning Jusf "add on" .. , no
internal connectIOnS needed on set 136V
DC operatIOn. SlJpertl Qua~ty throughot.c,
··Brand" lranSlSlors . short and open circUIt
protection. Two types: A... C lor FM iCW.
~fII lor SSB, AM, FM. CW Models br
50,144. 220,420 MHz amateur bands

At your dealer.

KLMe l ectr~~ei~;~7~·tbg
17025 Laurel Road, Morgan Hill. CA 95037 (408) 779-7363

50MHz
5, 8.1 1
eerrem
models

144MHz
4. 1. 8. 9. 11, 12. 14,
16 elemenf mooels.

KR-400 Izlmuth

ROTATORS
Gooo beams need good rota
tors. KLM!\as tt-n ... and at
reasonable pnees. KR·4OQ lor
azlmUltl rotatIOn and KR·500
lot elevat'On (Oscar, Moon
bounce ele.) BottI are rugged,
re.able, can grve years 01
servce. AslI br deta.s on
KlM's new heavy-duty rotor.

HF MONOBANDERS
40, 20, 15. 10 meters

ANTENNAS

Go along with the winners .. .
assure yourself of amateur radio
gear with professional performance.

KlM antennas are bouncing signals oft the moon ... piling up
contacts on a world-wide basis through OSC AR amateur radio
satell ite s ... are the choice of foremost Oxers and high scoring
contesters. HF, VHF and UHF. Exclusive designs with mul tiple
driven elements give wide band coverage, low VSWA, effi
cient, non-critical operation. All antennas are strong .. . weather
resistant. Professional performance . . .amateur pricing,

electronic
gear yo can
cou on!

KF!"500 lleVltlon

432MHz
l5 element
..-1.

144MHz
Circularly polarized,
12. 16
e~ment

models,



28 Give That Professional Look to Your
Home Brew Equipment - win prizes
McCle llan

32 You Already Have an Atom ic Frequency
Standard - here's how to use it
WD8ASL

36 Give The Hamburglar Heart Failure
car alarm system
WA5K PG

38 Contest Special Keyer - has short but
adequate memory
WA2KUD

40 The Chint zy 12 - a junk box wonder
W100P

42 You Can Sound Better With Speech
Pre-emphasis - a simple circuit which
will work wonders
Sta ff

44 Are You Really Insured ? - t ime to read
the fine print
W9KXJ

46 Getting a Patent - Is It Really Worth
whi le? - how to do it, if you really want
to
W2WLR

50 Keeping The Wind Down - timer for
your mobile rig
WB8AZP

52 SSB: The Third Method - bet you can't
even name the first two
W80JXY!0

56 The TTL One Shot - another digital
building block
WBBYJ E

60 OVMs Get Simpler and Simpl er - weit'tt
you see the MC-1405!
McCle ll an

64 Instant PC Boards using new Color-
Key technique
Minchow

~ 72 Computerized Satellite Tracking 
the needed software
WB0JHS

~ 78 Building The Polymorphics Vide o
Board - the voice of experience
WB6JKM

~ 82 RTTY Goes Modern - using micro
processors
W86QFA

~ as How to Use Those Old Teletypes 
computer opera tion with a 60 mA
machine
K7YZZ

102 Drive More Safely with a Mobi le Dialer
_ hold 4 or 8 phone numbers in a
PROM
W7JSW

112 Talk About OX WOW! - you just
never know
W71DF

114 An Automatic Be Squelch - another
use for your 2m SQuelch
Minchow

124 Tune Up a Random Wire - world's
simplest antenna for 80-1 5
VK6 DXN K6ZE H
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EDITORIAL BY WA YNE GREEN
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ARRL REPORT

Well, he~ comes Wayne Green
bad-molithing the Lera9Jl,' ll93in ...
right ? Right . This t ime it has to do
with a letler from OST lwhich many
of our readers have been forwarding!
which asks why authors a re not
_iting lor OST any more.

I think I can answer their letter . ..
perhaps better than many 01 the
re&ders ...no got it. I'll try t o do it
without being sarcastic or nasty,
which lyou knowl hes to be a major
e ffort for me.

The ARR L has set itself ~ as the
representative of amateur rad io. While
many of us realize that this is largely
fiction, the image that ARRL must
p roject to main lain t his liction is one
o f service and infallibi lity. This image
has been gel ling pretty lacky of late,
particularly with respect to any cor
relation between promises made by
League officials and performance in
the WARC situation. The decision by
QST to stonewall the situation has
d isi llusioned tens of thousands of
amateurs and has, in a large part, I
believe, been responsible for the loss
of interest on the pa rt of both t he
subscribers and writers in t he maga
line .

I think all o f us wo uld fee l a lot
di ffe rent a bout OST if we kne w that
the AR RL was field ing teams of
ambassadors to the Th ird World c oun
tries to sell the ConCllpt of amateur
radio so that we would hillle some
votes to back us up at Geneva. There
is still time for this - but nothing is
happening!

The recent FCC revt!lation that
moch of wIlat ARR L had been telling
us in QST about possible new ham
bands was just hot air hasn't helped
t he ARRL image at all. We don't like
be ing lied 10-

The Board of Directors of the
ARRL Founda tion had the righl idea
... they wanted to get the League to
stop talking and do something abo<Jt
the lTU frequencv conference. Their
efforts to get money from the League
for this purpose failed , so then they
went about setting up a fund drive to
get money so the Foundation could
act. When the ARRL refused to even
let them do that , the board resi!J1ed in
protest ... en masse. Can you even
think for a moment that hams such Il$

Bill Eite l and Pete Hoover don't know
how ser ious the ITU situation is and
how desperate the need for immediate
action is?

When amatelJn regain confideooe in
the League, I think we'll find plenty
o f authors submitting art icles.
Authors want to be proud of where

they are publ ished , ro:lt ashamed. As
soon as amateurs feel the League is
being I'o:lnest with them and doing the
job thev claim they are doing, there
will be art icles and subscriber~

The recent elect ion of AR RL direc
tOl"1 was a particularly SOlTY spectacle.

One d irector was replaced by ;l new
man '" all the rest ei ther ran un
opposed or else won their e lect ions
· .. e ..ery last one o f them. This
indi cates t o me a massive apathy on
the part of ARR L members. While the
d irectors have 'IffY little to do with
n.lnning the League, they are tbe only
ones who can make any major changes
in the people who are running the
League and who are lett ing amateur
radio, as we kro:l w it, 90 down the
tubes.

111 te ll you t his . . . if ARRL
convent ion program commit lee chair
men have any sense, they won 't ask
me to corre and talk. I have no good
news as far as WARC and the ITU are
concerned. I do hillle a lot of inside
information. but there is none t hat
you rea lly want to near . The League
knows this just as well as I do, but I
know they are far more interested in
spending seoo.ooo on a new wing for
the HQ building than trying to pro tect
our bands. I just happen to think that
the rainy day the AR RL saved up that
$ 1 million they have in the bank for is
here .

Hmmm, I didn't rea lize I was so
steamed up ove r that. Sorry if I came
on stronger than I inten ded.

Coogratulations to Don Miller
W9NTP for winning the Central
Division directorship of ARRL. Don is
one of the authors of the SSTV book
· ., not the lo ng·forgotten DXer. Con
gratulations, 100, to Gay Milius
W4UG for winning the vice director's
spot in the Roanoke division. Wilh
those two except ions, every ARRL
officer held tight , so we're probably
headed in to two more years of in
action.

If a d irector or vice d irector comes
to your club lor II visit, pu t h im on
the spot and ask him to tell you wIlat
happened with the ARRL Foundation
· . . he knows full well aboY! it, if he 'll
!eYe1 with you. Aslo: him about the
money that has been SIll!flt from the
SHIO,lXlO fund to protect amateur
rene , •. he also knows exactly how
that has been spent and why not one
word of it has ever been printed in
OST or even '-ked in the ARRL
annUll I report. Stan as king questions,
so you can get to know your League
and perhaps push for some serious
reforms.

FLY TH E FLAG

It really gol home to me a f_
years ago when I began traveling.
Until I had had 3 chance to visit other
count ries and talk with the amateurs
there in depth, I rea lty hadn't under·
stood some of the profound d iffer.
ences between the opportunities we
have her"e in the US and t he problems
people face in o ther countries ... just
about all other countries.

While I am not now mudT o n
owning things, back in the late SO's,
whi le I was editor of another maga
l ine . . . possibly one which you are
unfamiliar with . . . I was single and
had qui te a few hobbies up and
runn ing. There was my Arabian horse
wIlidT I spent several years rid ing and
training .. . a Chris Craf t e xpress
cruiser for water sk iing and boa ting
trips . . . a two-place seaplane ... and
not one, but two Porscbes. On the
hamming front , I had a 75m kilowatt,
an all band kilowatt , and a 2m kilo ·
walt .. . all homemade ... an am az·
ing amount of RTTY equipment . ..
and I was pUlling out a monthly
RTTY bulletin to about 2000 sub
scribers. As I said, I was single.

When I visited other countries, I
would occasionally f ind someone
wea lthy enough to own a plane ... or
a boat ... or a sports car. But it took
enormous wealth to be able to afford
all these things at once . . . it was just
totally beyond possibi lity for all but a
very few. Since I was not making a lot
of money an d I was able to afford all
those nice toys, it emphasized the
difference in opponunity between
countries. Not many o f us are ener
getic enough to try and do all those
things at once, but if we want t o, il
isn't that difficult t o do. It is our
choice.

TholJ<jh we hillle a lot 0 1 problems
with our cour ts, with our government,
with big business and lhe ot her power
structures, in alt we have a 101 mo re
opportunity here than o ur counter ·
parts have in other countr ies ... and
I've visited a lmost a hu ndred o f them
oow.

Perhaps I'm off base, bu t to me,
despite t he harassment I'..e I\ad fro m
our courts, government , and big busi·
ness .. . and they'..e each done lantas
tic jobs on me .. . I thin k t he United
States is great and I am proud of the
good things that people are doing.
JUSI think of it . .. despite two
hundred years of t he worT! things tllat
the courts, government , and business
could do, the spi rit of the nation has
come through and triumphed. I say

Continued on page]1



You probably have considered purchasing an all-mode, 2-meter transcer

II€jurea that you cou ldn't afford ~me. Figure aqaml Kenwood has"1owered Hie r;)

01 the I bulous TS-700A making It much easier to get on the 2-meter ban7'f WI h
top quairtv £!i-mode VHF system. At its new low price, the TS-700/< IS certainlv the
" Pacesetter" In both price and performance And It'S ready lor Immediate delive,y

In tact. your dealer probably has them in stock right now There's a lot 01 excite
ment on 2 meters . , not only on FM , but SSB and CW too

Check With your nearest authonzed Kenwood dealer for the TS- 700A 's new low pnce

# # •

VOX-3
~ SP-70

Ja;-50

These fine accessories . r.
also available for use with
your TS-700A.

your receive frequency and the radio does
the rest Simplel<: repeater reverse
• Or do the same thing by plugging a Single
crystal into one of the 11 crystal positions tor
your favor ite channel
• Outstand ing frequency stability provided
through the use of FET-VFO
• Zero center discriminator meter
• Transmit/ReceIve cabab,hty on 44 channels
with 11 crystals
• Complete w ith rmcrophcne and built-in
speaker

~~~~.~QOD
TRIO-KENWOOD COMMUNICATIONS INC.
t 16 EAST ALONDRAfG ARDENA. CA 90248

• Operates all modes SSB (upper & lower) ,
FM. AM , and CW

• Completely solid state circuitry provides
stable. long lastmg. trouble-free operation

• AC and DC capabilny _Can operate from
your car , boat. or as a base steuon through
Its built-in power supply

. 4 MHz band coverage (14 4 to 148 MHz)
instead of the usual 2

• Autcmancaltv sweches tranermt frequency
600 KHz for repeater ope-anon iJ.U."~d~i.'..Ii..n_ ;;:;;_ :;. .,



From IiIft: W,lIy WA2NVG, Arnold WAX /D. Qrlor WA2AUV, Allyn WB2ZKZ.

rigidly adheres to the "captain of t he
ship" policy. It is an enviable policy.
in that it mainlains authori ty and
responsibility in the field. The besI
qualified to make a decision is on the
scene, and the decision is made on the
soot. It has proven to be very effec
t ive. It was our tactical error to try to
ctrccmeeu the au thority of the
Superintendenl of Liberty Isllll"ld.
Once we accepted the stringent
restrictions. we lound lha t he WiIS also
prepared to go OU t of his way to
extend the help he was authoriled to
give. We became very good friends.
Wi thout the Service's kindness and
help, we would not have been able to
take our gear. 'Ilt up lo r four days,
and operate at all. Fro m t he very first
day (during o ur site visitl, they gave
excellent advice and suggestions on
how to prepare for th e worst. They
even made st orage faci lit ies available.
We had access t o the main tenance
shed for inclement weathe r and
conti ngencies, where we could set up
at least the 2 meter , 20 meter, an d
OSCAR station. To Mr. Luis Curbelo
Garcia and Mr. Dean Garrell, many
thanks. Moral : Find out very early. If
you can't fight 'em, join 'em ...

So a month before the event, we
had the site. It Wall also three weeks
before the HARC Convention at Great
Gorge, and the convention commiltee
had more pressing matters than worry·
ing abou t li1 ole WL2USA. We got
individual he lp, but in general we were
on our 0"'".

Most of you ....no went to the
HARC Convention SIIW how we
tackled Problem Number Two : How
do you motivate people to go out in lO
the cold. get on a subway, buck the
crowds lwhi le lugging a r ig), ride to
the tip of Manhattan, d ress for t he
rigors of wind and spray, and Slay lor
at least fo ur hours? It wasn't easy.
You set out 10 get as much help as
you can, from anyone, and from
anywhere. Keep in mind that the
impetus has to come from you. It can
get lonely. How persuasive was the
blurb in the Convention prog ra m
book? It was a flop. Two live takers
came rrom it : Stu K2RPZ and Harry
WB2FZE. They said they would
come, bececse they knew what it
micjlt be like. but since they were
well·weathered fishermen, they could
hack it, 1m matter wNi t! I wish there
Nd been fifty more like them! Then I
went to the OX session moderator to
sneak time before the regular seuions
to m-um up more taken. No luck from
that tack. The wee~nd before the
event, we had to go the Island to
conduct field tests. and literally test
the water. Doc Levin met us with his
two rre ter FM rig, and we took our
SBE 34. The purpose of going was to
find o ut what loose ends were lett,
what had to be revised, and what it
was go ing to be like. It was mi serable,
damp, and windy, and my rig didn 't
work . We ware off to an inausp ic io us
sta rt, indeed . . . We also had to find
out where to plug in the extension
cords, where to find the johns, how to
set up a mast and !PJy it according to
regu lat ions and fo r safety, where to
get a snack , and where 10 thaw out. I
was chilled to the bone. and lhree
days later the ache Wal st ill there.

observe the regu lations that are in
force. Most are simple housekeeping
o nes, others regula te the limits of the
act ivi ties, and othe rs say no camping,
no fires. We set out to find a way to
get around the regulatio n about
camping and struc tures. The solution
WiIS obvious - so we thought . Th us
very early in the game. we became our
own wars! enemy. We learned a lo t in
a shon time about negotialions with
U.s. Government agencies. It Wal bad
enough dealing with lhe FCC for the
special call . Doc Levin is one of lhe
most pe~S1ent persons around, lll"ld.
thanks 10 that, the SPeCial call WiIS

i!iSt.loo. but not until after rronths o f
Wlil iting, l"iping, calling {bu t rrostl y
waiting and waiting some morel . We
decided to "go to higher author ity"
for exemptions to permit us to erect
structures. Aher alt. an antenna is a
st ructure! The whole project nearly
fo lded then and there , Fo r future
refe rence, anyo ne dealing with the
U.S. National Park Service shou ld
remember this : The U.S. Park Service

---_..-- ----
,

work. There were some un avoidable
interruptio ns during regular working
hours, but these were kept to a
minimum.

The value o f th is narrative lies in
showing that anyo ne who lakes on
anything worthwhile to do, for tbe
first or for t he mi llionth lime. will
find that the re is going to be lots 01
l05t mo lion, lots o f frustration. If n
comes off, in spite of all obstacles.
you will honesily rome by a sense of
v al ifieation and achievement that no
o n.e can take away from you . Th is will
give you confidence to go o n to
even greater and higher goall. When
Doc Levin came to HARC and made
his proposal, it was very dear lhat it
mighl be a tough assignment . Then
why did I take it on? It was com
plicated eoou!tl to be interesting.

Problem Number One: In order to
get a permit f rom the U.S. Depart ·
men t of Interior (National Pa rk
Service) to put on a special event on
Liberty Island NY near the Statue of
Liberty, an applicant must agree to

g U
visiting views from around the globe

The Lady in the Harbor

It is simple to wr ite about the
amateur radio ha ppening on Liberty
Island NY, on the four day Thanks
giving holidav. 25 to 28 November
1976. How did it happen? It was the
brainstorm o f "Doc" l ew Levitt
WB2NDI. Kings County Radio Club,
Brooklyn NY. "Wouldn't it be njce if
amateur radio could be treated to an
event similar to Op-Sail '76 to cele
brate the Biceotennial?" Gelting the
ide. into reality took months of
concerted effort bv lots of people.
The actual event, the lour days of
glorious ICti" ity. was the climax 01
some anxious times. Doc brOU'1'1 his
idea to the Huds.on Amateur Radio
Council (HARCI, v.t.ere he proposed
thai il take on the big job of or\liln
izing, COOfdinating the preliminari~

and then operat ing WL2USA. What
follows will describe the niny-g ritty
01 getting the idea into reality - the
many hours of planning, letter
wri t ing, and telephone calling. Most of
the wor k was done in t he morning
before work, and in the evening after

4



WL2USA antenna far m (Ellis Island in background).

"•
! ..

••

from the Ouisqueya Amateur Rad io
Club, 8ron K NY. was Arno ld
WA2ClD. Of all the calls for any
Hispanic to get! El Cid of Charllon
Heston lame is the national hero of
Spain and the cultural superman of
tbe Hispanic cultu re, and apparently it
had not occurred to Arnold that this
was the case. He was mo st de lighted
to be t old t his by me. We made as
many OX Ooos as the n umber of
upe rators Iaboet three dozenl.
including Pele WB8NAS!1 and Sally
'MJaNOKll. luis HI8lMKIW2. Irene
WA2lWG. The olher radio dub that
sent operators was from 51. Pvter's
Pre p (K200J) - 80b WA2 DMF.
Taras WB2E RD, Walter WA2ZNW.
Paul W82ZN F, Englewood NJ, was
our stati51ician. According to him,
Wl2USA made a total of 1142 aso$.
Two meter FM accounted for 560,
and the low band for 549. limitations
of t ime and coverage kept others from
a aoo with us. If you leel you deserve
a OSl for yo ur e ffort, sen d a a 5l
card. tell us the ti me you tried , what
you hea rd, and whom you hea rd. and
we will send off the OSl to you as a
souvenir . All who contacted US and
'M:!re confirmed will. of COurse, reeeoe
tte commemorative Wl2USA a5L
Designing the aSl is a story in itsel f.

Whenever you set out to make a
OSl card , yo u are ma king an est het ic
statement. Fo r me, it requ ires a lot of
introspect ion and sober thought. In
this case. we had to epi tomize the
spirit of the project: . Some of the
people I asked suggested we do it
whimsically. Why not the Statue of
Liberty ho lding a Iriba nder beam? No
- too frivolous. I recall the an guished
responses when someone suggested a
red, white and blue sash fo r the

5

bers 9295A, 93078. 93088. 9 320 A.
Amateur radio. public relations, the
United Nations, the UN Medilation
Group. the Bicentennial and the
Statue of liberty achieved Unity with
the Universe in the middle of orbit
93078 at 1459 UTC. Art W4ART was
eKplaining the OSCAR sta tion to a
member of the UN public informat ion
staff . Bernard Curchack from the UN
Meditation Group had also come to
Liberty Island to give thanks and pay
homage 10 the 8icenlennial. Unfor·
tunately. the park authorities. in
deference 10 Wl2USA. refused per
mission to them. So it seemed the
gracious th,ng to do to let 8ernie read
h is poem 0 1 praise (panegyric) on
OSCAR ! It .....as. for all observers. a
very emcnooet event. This was a very
unique event indeed! While all of
Wl2USA was a noble undertaking.
this particular evenl was transcendenl
and mystical. It made all tre effort
worthwhile. So on Sunday, when
Father Vic came aboard, he put the
topping on the affair by representing
the clergy and our freedom of belief
and conviction.

The other circumstance that made
WL2U5A memorable was the cultural
and ethnic mix. We had the WASP$.
Jews, Afros, Hispanics. and people of
Asiatic et hnic origins. All there to
honor America by means o f a mateur
rad io . What othe r t ime would you
expect two radio amateurs. Allyn
lMJ2ZKZ and Carlos WA2AUV, 10
limber up after a stint at the mike
with the ancient O1if>eslll t 'ai-chi? No
way. 00 how - goog ha! Altyn is one
half O1inese. and Carlo$. Hispan ic.
They were all very decent fellows. full
o f enthusiasm, very competent . Th ey
wi ll 90 fa ir and far. The other visitor

photoreproduction 10 black lind whi te
8 x10'$.. As you can see. wesel up near
the flagpole opposi te Eilis Island and
the aenev. with the 20 meter beam
set into a flag stanchion and then
guyed t en feet above the ground (to
avoid scalping anyonel. We used the
armstrong rotalor if _ I'leeded t o.
Considering everything, the two

elemenl beam did very well into
Eu rope and near ly got us WAS. We
missed by abou l Si Kstates. and Father
Vic , bless him. got us Nebrask a! Our
80 meIer antenna was a home brew
beuceuv.wcuod ver tical. Altyn
WB2ZKZ and myself made il in a
couple hours in our backyard aTH.

The showpiece of Wl2USA was the
OSCAR slation Ihat Art W4ART
broughl up from Arlington VA. Art
was my o ther live catch from the
HARC Convention. On the basis o f
the showstopping OSCAR ceecewe
tion at Great George, Art decided to
corre up to New Jersey and spend
Thanksgiving with his family. He gave
me a lot 10 be thankful for. too! With
Art carre Murphy. in spades. We set
up the OSCAR stalion on Thursday.
but missed all the passes for that da y.
It would have been nice, hut it was
asking too much to be able to set up
in an hour to get lhe morning pass.
An had run out of gas and barely
made it to the pa....ing lot, and on a
Thursday holiday afternoon _ would
not have found a gas station open for
business. So we left his van in the lot
overnight.

The next da y. Frida y alter Thanks
giving. is a regular working day for t he
U.s. Coast Guard Shortly before that,
Art had found a badly damaged 432
MHz transceiver . It was clobbered - it
hit so hard that the impact had
sheared the mike p lug p lastic insert
and ben t the gain cont ro l shaft. I had
personally put the sta tion away . When
I closed the storage shed door. I must
have pushed it off the top of the pile
onto lhe floor. As luck would have it.
he had borrowed it! I thought Art
would pack up and go back 10
Virginia ... Not two minUles later,
while I was still breathing hard, Dean
Garrell came over with cris is number
two: " You 'd bet ter call Chief Dick
pronto. He is good and mad, si nce he 's
just been chewed out by the E·X·O
for allowing an unauthorized vehicle
of another governmental agency 10
park with tags marked W4ART." I
th ink Ihat 's what may have saved me.
Art had left his FCC iden tification in
the car. tOO, and I couldn't get up
eno ugh nerve to tell the Ch ief that
W4 ART was not a government license
plate. The o rte r reason t ha t I might
have been saved WitS thaI there 'MIre
other things going on. II must have
been close to noon when I called back
to apoloqize. The Friday a lte r Thanks
giving had gone well. and the Chief
allowed us to park there fo r the rest
o f the day - as welt as Satu rday and
Sunday! He could have SCU ttled
Wl2USA and me 100 if he had barred
us from parking. When it rains, it
pours ... but we were actually spared
on tha I score. The weather lor the
four days was nearly springlike. So the
blurb had done too good a [ob. an d
scared everyo ne away. We made 33
contacts with OSCAR on orbit num-

Would the four day stint do me in?
Father Vic W21JC called long dis

tance from Rensselaer NY for infor·
mation and details abou t WL2USA.
We made a sked fo r 3850 kHz. With
John W28PU in Teaneck. and Don
WB2VJC on the $ide in Rensselaer,
Fattie r Vic yid he would come.
Thi~ migh l be looking up, On the
~ before. lhe roster included Doc
WB2 ND I, Allyn lMJ2ZKZ. l arry
W82TXl . Paul WB2CN F and Ed
WB2UDD . So o n Thanksgiving
morning, we loaded up the VW
Rabbi t, checked t he ropes on t be roof
carrier t o see if the antenna masting
.....as secure, gassed up, and 'M:!nt down
to the badI of Midas Muffler to find
old muffler clamps for lhe antennas ,
Then it .....as doVon t he Jersey Turnpike
for the Holland Tunne l and t he Bat
tery.

Liberry Two, the U.S. National
Park Service bumboat, pulled up 10
the dock. We .....ere waved on by the
sentry to the Coast Guard parking lot
adjacent to the Marine Inspection
Office at tbe 8<l t tery . This .....as
another example of ho ..... far the Park
Service .....ent to extend the ir he lp.
There is very little pa rking in the
vicini ty of South Ferry. What there is,
natlxaHy, is e ><pensive. More impor·
tantly. we I'leeded access to the dock
to offload our roasting and gear. Th~
was a very generous act. More on
parking later.

The skipper of Liberty Two, I
fo und......as a signalman on the USS
Utah at Pearl Harbor. He and I must
have been a few hundred fee t from
each other during !he war years_ My
.etivities as a civilian radio operator
on the tlJ9$ and dredges took me into
the same areas of tre Navy Yard. It
took over thirty years and ~veral

tho usand m iles to find ou t about each
o ther. This brings up anothe r po int:
Yo u can expect to d iscover new th ings
and meet lots of n ice people when
you set out to do something worth
while. I am sure the skipper would
~ been just as helpful otherwise.
but it was still awfully nice 10 be
aboard a tug iI')iI in , feel the vibra t ions
o f the engines underfoot a nd the
spray o n my face again I Then. to ta ke
me all the .....ay back to those days. he
let me use the FM rig aboard Liberty
Two 10 inform the acring superinten·
dent of liberty I$land when we got
underway!

As operalions go. most 0 1 us have
been on field days much more elab
orate than Wl 2USA. First of all, we
were limited by the rigs that could be
brought conveniently. Liberty T.....o
had very limited space and storage. At
00 t ime were we in full operation
simultane0u5ly on 20, 40, and 80
meters. We $Ill up t he best 'MI could
.....ith ....tIat was brought in rigs and in
antenoas, commenc ing at 8 :00 am.
and we made our first contact on 20
meters at 12:15 prrt with Harvey
WAOOBY in MiS$OU ri. We made our
tWO meter contact a lin le ea rlie r lit
11:25 am. through WB2UDO's five
Watt FM rig, with Steve WA20HF . It
was a cold, overcasl day. and even at
the slowest e><posure Ihe colored film
d id not give very good p ictu res. Ernie
WA2HlY did the best he could with
his camera. He loaned them to me for



Lady in the Harbor. Once commined
to a marter-cf .Iece, straightforward
treatment, the mane< eecoees sorre
what easier. When Larry WA2FSY and
ROl WA2EMC heard .bout the idea,
Larry gave me a photoreprocluction of
• woodcut of the Statue. Then, to be
authentic. should we ilE lude t he
Emma Lazarus quotation about the
tired, poor and huddled masses? So a
call was made to Dean Garrell and by
retu m mail came a p ict ure of the
tablet in memory of Emma Lazarus. It
is in Gothic sans serif ty pe, cast in
brass and located in a place of ho nor.
An ent ire OSL card in Gothic sans
serif just didn't seem to look good,
nor d id all it alics or Roman. What to
say, and how to SlIy it1 My tent ative
designs were shown to my artist
friends, who ~ verv helpful.
F inally I went to the Suburbanite in
Englewood to see Jules and Richard
J ilCobson. We went to the photo fon t
machine and chose italics.-.d Roman.
The l1e>ct day the Audio·Visual
Depanment made me a 3% >c 5% inch
negat ive for the OSL card and a 8% x
11 transparency for trensvue pro
ject ion , Those who went to the OX

sessions at the HA RC Con...ention saw
that result.

Again, there is more than meets the
eye. In order to legitimately display
the NYC Bicentennial logos. we had
to get permission from Or. R. L
Gaudreau, E>cecutiYe Director 0 1 t he
NYC Bicentennial Corporation. the
same out li t that bro ught you Op-Sa il
'76. Then. to get permission for the
American Revolut ion Bicentenn ial
logos, we had to write 10 the NY State
BiC('nt ennia! Commission in Albany,
Then, and only then, with the en
dorsement and app roval of t he U.S.
National Park Serv ice, we got pe r
mission to use the logos. This gave the
DXpedition an exalted status, and you
might say amateur radio had its own
Op-Sail ' 76 ! Vv'hy not? This is why the
U.S. National Park Service pI.lt out the
red carpet to us.

Those who went to Liberty Island
did amateur radio proud. They
were worthy representat ives of ama
teu r radio . Without being self
conscious, they fu rnished the Voice of
the Statue of Liber ty and gave to a
very limited segment of the amateur

radio popIJlation o f the entire wor ld
an opportunity to share with us our
pride and joy in the Birentennial. We
have to tell you how seriously Joe
W9RCJ took the matter. He finally
called me at home in Englewood to
ask if we were on tile air and could we
please sked him for 11 :00 am on
Sunday. Joe, you get the card as soon
as Stu K2 RPZ ,,~ts the negat ive from
me and runs 011 the 1500 cards we
need . There was no need t o send an
SASE , either. Then we must give
Carlos WA2 AUV the ana.bov awa rd
for try ing hard. As we were gett ing on
the ferr y to get back to Manhattan for
the last l ime. running down the gang
way was poor Carlos. who had missed
the one before and was trving to get
there to help us out. Bener luck l1e>ct
time, buddy .. ,

So how .bout l1e>ct t ime ? Would I
ever do it again? What could we do
different ly to make it beller? What
did __ get out of it ? We would do it
again, emphaticallyl It was; a once·in ·
a-li fetime chance to reatly do some ·
thing worthwhile for ourwlves and for
lots "I f other people. As it turned out,
the gods were kind, and the weather

d id not turn foul unti l the Monday
afte r Than ksgiving. You had to dress
for it, and be prepared. Different
WOIJld mean just more lead time and
less competition with I long hol iday 
and more planning ahead. This would
assure more operators and trilfl$

millers and more oppotwni ties to get

OSOs. There is no way to make
Wl2USA a 24-hour operation wit ho ut
an act of Congress or some very
specia l dispensation from the U.s.
National Park Service.

Finally, what d id I get out of it
personaHy? Something rare , I got a
chance to get to know myself, and
what I saw I liked. To carry the ball
for an event Ihal goes beyo nd t he
boundaries o f t ime and~, to show
your pride and convictions and use
state-ef-tre-arr technology in the way
and place we did it in the way _ did
it, is something I will be able to recall
with plellSl.Jre fo r along time to come.
I hope others that came with me feel
the same.

Wally luke WA2NVG
51 Tenafly Road

Englewood NJ 07 631
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a 5 Year Forecast A Ban on Unears?

The genera l purpose computer
industry has a better future in the
UnIted States and overseas t han pre
viously estimated. according to the
Arthur D. Litt le consulting firm.

The installed base of computers
should grow 9 per cent compounded
annually in the US and 12 per cent
overseas through 1981 , the firm said
in a recent repon.

In its 15th annual l ive year forecast
of the industry, ADl said Interna
t ional Business MachiOllS appafently
has recovered f rom its _akness in iu
share of the computer business and
lTllIy become a !Jl!ater lhreat to other
computer makers.

Increasing p rol it margins for com
puter manufacturers also are forecast
in the repan by Frederick G. Withing
ton and Oscar H, Rothenbuecher of
the ADl sta ff.

l arge general purpose computers
are not about to be di~pl aced by
smaller minicompute r networks, the
study said.

Computer shipments will r ise rapid
ly as manufacturers ecnuooe making
them easier to use. the study said.

Other reasons for the opt imistic
outlook include " the burgeoning of
electronic office and funds transfer
systems and the growing use of com
puters to ottset inflat ion in labor
intensive industries."

The installed compuler base in the
US should rise from about 546.5
billion at the end of Ih is year to 570
billio n to $75 billion. and from 540.9
billion o verseas to $70 billion to $80
bi ll io n in 1981, the stu dy said.
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US manufactu rers will mainta in
their clominance of the worldwide
rnarke t, though it will decrease from
75 per cent t h i ~ year to 6 7 per cent in
1981 , ADL researchers said.

"The strongest competition fo r t he
US computer industry will come from
Japan," the study said, noting tha i
country "is making impre$$ive strides
toward an integrated , e xpoet -onented
industry" and is making inroads in
_stern Europe.

Wider profit margins lor compuler
makers should come from major
decreaSl!1 in manufacturing costs and
new revenues from sell ing systems
programs separately !rom the ma
chinery.

looking beyond the ne >ct five
years, ADl says minicomputer net 
work~ may become more popular than
the huge general purpose machines,
though "the two ty pes will live side·
bv-side fo r years to come, with most
networks requiring a large central host
machine.

"The big general purpose machines
have a 20 year head stan on systems
programs," said With ington .

' '$mllil computer networks are not
like ly to be able 10 offer equivalent
COOver1ience. versatility and stability
unti l the early 1980's. Alter rhar the
dominance 0 1 large computers may
wane, but an ' Indian summer' of
growth and profitability for them
appears likely in the interi m."

Reprinted from the Nashua Telegraph,
Nashua NH.

If you 've been wondering what
effects CB is hill/ing on ham radio,
wonder no morn . The plague of out
Taw SSB CBers may fo rce an end to
the manufacture of linear ampli fiers,
br ing poi nt of sale licen~e checks , and
FCC approval of all commercial equip

ment.
ThoSE! are the main points of a staff

recommendation due before the FCC
at year's end . Chief Engineer Ray
Spence, in a 73 inlerview. said Ihe ban
would cover all linear amplilien, not
just lhose intended for use by CBers.
Spence also said he hoped to woid I

ban, by adopting ru les requiring deal·
ers to check ,f a buyer is licensed to
use an af11)lilier . Dealers could be held
responsible . and face f ines, if they
sold to unlicensed persons. Already
federal law bans the sale of amplifier~

for CB use. but the fi rst conviction
under th e two year o ld statute did not
come un t il Octo ber. In th at case, a
Flo rida CB dealer was fined $250.
Legal loopholes, forced by other
services. have allowed continued
manufacture of the banned amplifiers.
The way the law stands, any unit
ceoebse of frequencies other Ihan 11
meters is legal, bul it's quite obvious
what the gear is for, when you con
sider the 27 MHz receee preamps
buil t into most of them and the 4 to 5
Watt inpu t power. In light of these
latest developments, it looks like ham
radio may lose more than 11 meters
to the CBers. FCC offil:als emphasize
that they have tried every thing they
can th ink 0 1 to slow down the CB
outlaws. Field Operations Bureau

I FOB} personnel reocet illegal ecuv
ity. despite _1I ·publicized raids in
several ma jor cities, is on the r ise. not
the decline. (In Houston TX, a group
of 10 SSB CBers were shut down,
revealing t he same patte rn encovo
tered e lsewhere , . , ham transce ivers
and linear amplifiers modi fi ed for 27
MHz, b ig bearT'6, and enough interter
ence to other services to filt a new
BCI ·TVI·RFI handbook.!

Engineer Spence, himself an ama ·
teur, finds the idea of banning the
manufacture of amplifiers "appai
li ng." " It may end up a combination
of the alternatives," Spence said,
"with equipmenl approval and poin t
of sale checks becoming law." Others
at FCC see no alternat ive but a ban on
amps. The irony in all th is is that
FCC's atten tion to the o ut laws will
only fu rt her delay, if not k ill al togeth ·
er, proposals fo r non-cede licenses ...
proposa ls th e o utlaws claim they are
workin g for by defy ing th e law. In
each issue o f SS8 News, a newsle tter
devoted to HF and VHF pirates, t he
editor states, "SS8 News does not
advocate defiance 01 FCC rules, but
_ do believe the FCC should act to
provide for the needs and wants of the
people, to desi."ate additional fre.
quency space on the 11 meter band
for sideband hobby operation, and 10

make a Novice license more appealing
by allowi ng sideband phone privilege'S
for Novices on 10 meters!" (His e x
clamation marl<..1

FCC o fficialS say Class E CB (220

Continued on page "



ICOM recently introduced the revolutionary
newIC·2114 MEG All Mode transceiver with
dual tracking. optically coupled VFO's: just
the first of a great new wave of ICOM LSI
synthesized ra dios. And now the IC-211 is
joined by the a mazing IC·245 mobile trans
ceiver. Together they herald the beginning of
th e ICOM VFO Revolution .

ICOM DEVELOPED PHASE LOCKED
LOOP CMOS LSI
To facilitate the advancement of the phase
locked loop concept which has been nurtured
by rCOM's forward looking engineers, ICOM
has designed an IC to provide these functions
in a single LSI integrated circuit.
The circuitry of this ch ip conta ins all of the
com ma nd registers and up down counters and
the dlvld e-bv-n counter needed to make the
ICOM "digital perfection" a reality.

This chi p a lso contains the phase detector
and memory system which provides the dual
VFO fun ct ion . In a ddit ion. there a re provi
sions to cause the step rate to increase to
5KHz or 10KHz from 100 Hz a nd another
which causes the reading to "freeze" and not

cha nge with the dial setting. And yet another
provides pulses to both sets of counters to
allow them to track while staying offset by the
set a mount.

Also. included is the circuitry which makes
the 100 Hz steps possible with a 10KHz refer
ence. This circuitry is so unique ICOM has a
Japanese patent pending.

TH E BEGINNING OF THE ICO M VFO RE VOLUTION!

The IC-24 5 $499 .00
The IC-211 S7 4 9 .00

Avai lable at Henry Rad io . Please call. wr ite or co me in .

HeOf/Radio
11240 W.Olympic Blvd .• los Angeles. Calif. 90064 21 3/477·6701
931 N Euclid . Anahe im . Calil. 92801 71 4/772·9200
Butler, Missouri 64730 816/679·3127
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GRATlTUD

4259 Bedfo rd Ave.
Brook lyn NV 11229

but t he fact that end fed antenna
length is unimportanl in the terms
described, and losses if any in using it
as a load via an ATU . Without repeat
ing il all, perhilJlsl can make my point
again briefly. An end-fed wire doe's
not need to be cut to resonant length
in the interests of radiation. This is
easily proved as descr ibed.

On the point of a high swr in a line
from the pi tank, this does not of
course cause 45% loss at 5:1 , or
virt ua lly any loss. AssLlme the wire is
fed d irect ly fro m t he tank, and t ank
val "es allow its impedance and reac,
tence Zj to be sui led ; then maximum
swr equals maximum an tenna power.
Now suppose the tank is engineered
for SO Ohms. We use l and C to suit,
and able to take thecalculated \/Oi tage

and current. We may root be able to
use this at some hi!fl value of Zj
bee<kJse e><cursions will exceed com
ponent ratings. But Yo!! could engineer
the tank fo r any load. with t ile same
octpet poeer. If Yo!! had enough l
and C rat ing and adjuslment, the tank
could be used with 50 Ohms, 1k, or
an ything. with reactance too. I have
fLlll y adjustab le pi tank, co ax to swr
indicator, co ax to antenna t uner,
antenna current meter, then a ntenna .
Radiated power is the same lor 1:1
swr as for 5: 1, 8: 1, or any other
figure. This is readily proved in the
terms described, which once again are
nothing to do with the need for,
perhaps, under 2 : 1 swr to avoid
darTlil<}e to a t iny transceiver tank, or
maners such • TVI , ete.. which_e
not t ile subjects covered.

Frank Rayer GJOGR
Worcesleollire, England

Dear Larry .
I don 't know what this let ter will

mean to you. aLIt this in all sides a
great testimony of real Gratitud. Why
•••? Well I say that one muSl be
grateful for those peopple whom
teaches US anything, even if th is is
only to put the table in the correct

place. I haven' l find too may Il1lel·
ligent peopple in th is rotten world.
I'm shure that you are one of them;
many technician know a lot about
Elect ron ics. but t hey have many tricks
in their brains if they have any brains.
This (1 call tricks. only because my
English is very srort , . .) avoids t he m
to t h in k co rrectly and to "give"
others what they have. Vou call them
Selfish . . . ? or f9(liSl dogs. Thanks
ag1Ji n and read this . ..

I do nol know how the counters
count . . , I pretend to make one for
me, but this is almost impossible at
ttle moment . I'm a ver)I old 53- man,
and although I work almost in any
branch of Electronics th is Digitals are
new for me. I hawn't too meny books
ebout it and if any, they coyer the line
in a very rough manner, so its not easy
to understene them, many as YOLl
kno w cover "the way to make them"
(?) do I want to make them ... ? Or

1 1

G30GR REPLIES

Bill Hood W2FEZ
Albion NV

and antenna current. Fine, A given
power inlO a given impedance
produces a given current-ohm's Law.

When he added a tunee. he had to
change the settings of the transmit 
ter 's outpUt net¥WOrk; consequently,
the transmitter's output impedance
was d ifferen t. The tuner then tran$
formed this new transmitter outpLlt
i~edance to the antenna impedance,
which was the same as before. Same
plate power, transformati on through
the transmitter output circui t to a
lower impedance, then back up via t he
tuner to the same anten na load
impedance as before. Pi-net 'MI rk a nd
tuner resonated , little o r no power
loss. same an lenna curren t. o f course l
All he proved was that t he tuners do
work. He varied the transmilter out 

put sern.. and brought t hem bad<
up to Ihe antenna impedance with the
tuner ,

When he changed antenna length.
the antenna current was dttterent
because the antenna load impedance
was differen t. Since he was match ing
the new antenna impedance to his
transmitter. and then putt ing the same
power into the antenna, of course h is
radiated field sta y~ d the same.

Now, when he misumed his tun er
to get a 5: 1 vswr, and then put the
same current into the anteona. he
failed to say whether his plate current
dip ped to the same level or a different
level - he only says thet it dipped. I
cer lainly hope he didn't operate for
long under those conditions, since
with a 5 : I SWl'. nearly forty·five
percent of the power being '}"Oeraled
was heating up t he plates of his
output tubes.

He no ted tha i t he antenna appar·
ently changed the values o f l and C
required for resonance. Anten nas do
th at. Depending on length, they add
either l or C to the circuit.

Hi s c losing remark was quite cor
rect . No tuner made will add S units
to your signal. They only transform
the antenna impedance 10 known
values so that you can go in to your
equipment with ccsx o f known value,
and little things like interference fil·
lers will work . Also , when the swr is
low, all the power being sent to the
antenna is staying there. The tubes
last longer and vou don't have as
much TVI, or as much rf floating
around vour shack. There is no myth
to that. To increase rad iated field , you
must pu t rmre power into the anten
eo .

In conclusion . I want to emphasi ze
that I'm not trying to pick the guy
apart . He had the courage to e xpeti
ment, wh ic h few ha ms do nowadays,
and he had the pride to wri te h is
conclusions. My only cril icism is that
he seems to have missed a poin t o r
two in his evaluation of those experi ·
ments.

W2F EZ seems to be making some
points I made, bu t in other words.
The artic le do es nor cover the need
for a flat line fo r harmonic filter, etc.,
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MISSE D POINTS?

Dan Mickle
l odi OH

I must compliment your policy o f
printing everytxxly's views, however
far off base they may seem. At the
same time, I can't resist commenting
on G3QGR's article in the Decernbe<
issue. I'm afraid, ho_ver, that it was
ill-timed - it 'AQuld haw been more
appropriate around the f irst 01 April.

Seriously, thou!fl. lest some be9in·
ner misinterpret the a rtic le, some
form of a nalysis is necessary.

He was try ing to prove or d isprove
the effect iveness of correct antenna
matching in terms of radiat ed s ignal
strength . He start ed with an an tenna,
cu t to resonance, eviden tly, accord ing
to the basic antenna fo r""la. Ho w
ever, he had no way of knowing t he
antenna impedance with which he was
starling. Th is factor varies WIth wire
size, wire type. ph ysical orien tation o f
the wire. il$ hei!IJ t aoboYe ground, i!Ild
the conductivity of that grOLlnd. He
points out that, with the wire going
directly into the transmitter output,
he was able to get a resonan l condi
t ion . Well an d good . luckily the wire
was within t he range of the trans
mitter's o utput netwo rk, an d so
needed no tuner in the first place.
Nonetheless, he noted plat e current

new ideas on company time, All they
are co ncerned with IS eourenc
changes to ex isting products that have
alread y pro ven the ir wort h on the
money market. Take just one e xam
ple: the well·kno--. TV games. To my
knowl edge, the f irst such Lln;t was a
basement 'black·box" unil catted
"TV Tag," in which eecn player had a
do l on the screen and they chased
each other around the 9Creen. This
wasn't ""Ch, but it was enough to
make one man 90 to his garage and
build till! f errous " Pong" game. This
started the At ari Company, which is
now a big business. Only at ter the
Pong game proved itself a money
maker did the big co mpanies jLl mp in
with hu ndreds of variet ies of the game
to get a litt le of the cream. No, I'm
afra id yo ur idea is just QRM.

My second reason lor wri tin g at this
t ime, and a rrore impOrlant one to
me, is the new Ki lobaud magazine. I
don't want to miss ~n one issue. If
the liD sections which have been
appearing in 73 are any indication.
this will be the magazine we h.ave all
been Wilting for. I do nOI know what
the yearly fee will be, but we can
straighten that out later, Please put
me down for a year's subscription.
Starting with issue number one, and
bill me. Tnx.

1 1
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I am not a ham. Now, wait; don't
all of you start jumping on me with
both feet , at least not yet. I am o ne of
an arrbiguous group knov.n as short·
wave listeners, among other th ings_ I
IvYe been a (dare I say ial CBer since
1957 when that endeavor had just
been born. Perhaps I should say that it
was an Eve drawn from ... unwilling
Adam's r ib. While the OT hams
begrudged the 10$$ o f the band , it was
not q uite t he d isl ike held for the lids
who run rampant on today 's ca chan
nels.

With this introduction, you will
assume I am about to engage in a
furious tirade against hams or your
magazine. AI coover.o. I really enjoy
your magaz ine, and still en joy tuning
the bands.

My reason fo r writing is two-fo ld .
F i~t, I want to disagree with the
letter wrinen by K. T. Derek, Pitt$
field MA, which appeared in your
Dec. 76 issue. If Derek is SO against
h/llTl$, why does he, o r she, read 73 or
bother writing 10 you? I read 73
compliments of a good friend o f mine,
WA1U FE, for e xactly the reasons
Derek poin ted out. I don't find hams
either "pompous" o r "stuffed shins,"
but they are proud. They have reason
to be. If Derek o r an yo ne else thinks
they could "get a t icket to morrow" if
th ey wished, I th ink they ought to t ry
it. I am a holder of a First Class
Commercial Operator's License, not
through one o f these qu ickie memory
schools th at simply give lhe test an
swers, but through yean o f nard
¥work, and I am proud of t hat ! I can
see that anyone who has studied
¥dently t o get his Novice t icket
¥would be just as proLld. For Ihis
reason, hams wish to show o ff a little.
I say that's great. Vo u all deserve a
round of applause. Anyone can say , " 1

could get a t icket if I wan led:' But it
is quite a d ifferent matter to actually
do it. I would challenge Derek to try
it f irst , before crit icizing. It is like
watch ing the tip of an iceburg pro
tr ud ing from th e water and comme nt
ing. "There's noth ing to it" o r "Is that
all there is?" Believe me, there is more
to il than tha t.

More Q RN came from the letter
saying that the experimental phase of
electronics went out with t he 6L6
tube. If you think tha I, I am sorry for
you. I have v.orked as an elec tronics
design engineer for a big company.
The only good designs coming fro m
grOLlPS like that are t he brainstorm
black·boxes that we dream u p on our
own time. Fo r the most part. the large
companies are so wrapped up in st ick
ing to standard procedures that they
will not let their en ginee rs develop

I
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TECH REAXI
I have been subscribing to your fine

magaline for about three years now,
Your art icles and editorials are always
inte resting, and it is good to have
someone suc h as yourself who can
articulate what I'm sure many o f us
think and fee l.

I woutd like to respond 10 your
editor ia l in the December issue con
ceming wpport for Tech class opera
lors o n 10m. You posed seve.-al q~
nons that I fee l can be answered. The
absence of activity on 220 is because
there is basically no advantage or
d ifference o ver two meters. If o ne
already has 2m equipment , there is no
practical reason to want to get on 220
since the range and type of operation
is primarily identical. I think this also
goes for the o ther VH F frequencies.
Incidenta lly, I'm talking about the
average everyday Tech ctass operator,
and nol about the more admirable
[b u t rarel type who has the ambition
and facilities 10 experiment with new
and higher frequencies just for t he
sake o f experimentation. Since 2m is
the first band most Techn icians get
on, they Slay there because there is no
incentive to go elsewhere.

Ho_ver, si~ meters is a n e nti re ly
diffe rent case. From firsthand exper i·
ence, I firmly bel ieve the main reason
the band is empty is the d ifficulty
with telev ision interference. 6 m side
band would be great, except that most
people live in subdivisions and not in
the midd le of a lwenly or thirty ac re
fann . When half the people wiltl in a
mile o r two of you are running rabbit
ears and trying to watch football on
channel 2, any talk of high pass filters,
low pass filters, and quarter wave
twinlearl S1ubs, etc., becomes purely
academic. With the TV's AGe running
wide open to bring up a _ak T V
si!Plal, the 001',1 place for a filter
would be the a ntenna lead 's ccoree
t ion to the chassis inside the set. I
don't have to spell out t he time,
expense , liabi lit ies incu rred, etc.,
involved in clearing up TVI for 50 or
maybe even 100 cases such as this.
Other options available might include
letters andlor visits from the FCC, as
well as explaining 10 the lynchi ng

I / - I ..r
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OLD HAT?

NO RTH O F SIXTY1 1

ChIna Henry WB8GUU
Elyria OH

I would use these methods only as a
last resort. But for those who inYested
the ir time and energy ma king boards
with Norbert Asclit's system, t hese
ideas may have some value.

D. E. Stanfield
Atlanta GA

Just a IiUle note from "Nort h of
Sixty" to commend 73 Magui~ and
some of its advertisers. In addi lion to
S.D. Sales, Godbout, an d James Elec
t ronics, please include Bullet EIec·
tronics and Quest Electronics. ...no
also give very good and speedy service.
Bullet's kits have well ·made, very
small PCBs and, al though some of the
parts are not alwa~ easy to identify,
the kits go logether well and I have
had no prob lem in getting them to
work.

Nice to see that you have gone to
the tees-out Reader Service card; su re
is much beller than having to cut a
chunk out of the pages which made a
mess when one collects the magazine
and likes to keep it in as good
condition as the Postal Service delivers
it in IUgh).

It's a lso very pleasing now to find
that certain o f the art icles now have a
source or printed cirClJ it boards even
able; this is rea lly a boon to would-be
ccost rcetors who do not wish to
fabricate their own,

Really like your magazine here _
good easy to read articles, most ly easy
to mak e projects, and a b it o f humor
thrown in.

73 and keep up the good work.
F. V. (Vic) Greenleaves VE8AM

Whit ehorse, Yukon

I'm su re an all ham radio wedding is
old hat by now, But. I thought you
might enjoy this picture. Fo r us, it 's
the best in the album. As yet 00 one
will ccntess 10 the artwork, as the
" HT" wasn 't there when \W arrived at
the church!

1'-- 1

ILESSONS FOR ADSIT

Well dear Larry, IMay I call you,
Just Larry ...7 You call me Bill. This
is the translation to English of my
name wh ich is Guillermo), I have
friends all over our cont inent . Your
contilCt. with 73 ~. makes one of
my best.

At least one man in Me~ico. as I
know is waiting for your writings and
remainds you not to forget the ne~t

a rt icle to 73 M~r'r>e. I' ll be waiting
, .. Good By Larry, and remember
again . . . We need your articles . , ,
Keep going ahead, gi~ us more to
read about Digital" Many guys like
me, need them, And I think this is all
OYer the American Cont inent.

Guillemo Moreno Rivas
SindiCillismo ,. 87·219

EsclJOdo n Z 18
Mexico

You know. , . u's let te rs such as this
that make it ali worthwhile. I have
gollen many letters which thanked me
for the art icles, but th is missive is
most sincere.

It speaks not only for my efforts,
but for yours as well , You pnnr them.

Larry Kahaner AB2N EL
Brooklyn NY

I've just finish ed reading Norbert
Adsit 's art icle, " Design Yo ur Own PC
Boards - t he styrofoam SOlut ion," in
the Holiday edition of 73. I'm still
smiling. Some time ago, I made my
f irst PC board. A lot of t ime and
effort wen t in lO its design an d fabrica
t ion. That board ended up in th e
garbage can because I hadn't kept in
mind that if you des ign the board
from the component side, you must
reverse everything from right ·to-Ieft
when you transfer the design to the
foil side.

It was a hard but enduring lesson
and one that Norbert Adsit needs to
learn.

For anyone who jumped in and
made a board fo llowing the $yste m
proposed in Ihe a rt icte, I believe they
may be able to salvage their boards if
they will mount the components on
the fo il side. Their solder-ing tech
niques will suffer since the com
ponents will block free access to the
leads. The end resu lt wi ll look a bit
primit ive bvl should be serviceable.

For those who are adventurous, I
suggest that they go ahead and mount
the ir pilrlS on the component side of
tbe board. They will need to be
extreme ly careful about making sure
they are using the right holes since
they wo n't be ......ere they raid them
out . I be lieve components with two
leads can be handled easily enough if
specia l attention is paid to polarity
sensitive components such as d iodes..
Those parts with more t han two leads.
like transistors a nd integrated circuits,
would requi re fa irly dras!.ic measu res.
In essence, tbese components would
need to be p laced upside down on the
board and the ir leads bent back down
into the board. Th is would be risky
since it would be easy to break some
o f the leads or to get confused as to
wh ich lead was which.

... how many techn ic ians YOU koow
who want tn make IC's .. .?

But YOU GO TO GROUND
EXP LANATIONS, Yo u make your
th ing5 for Vf!fY Stupids l ike Myself,
and th is ~ the way we need it.

This letter in the other way, is to
ask you to GO ON. Even if you write
only for me (I don 't th ik sol Jus!. keep
00. YOY have somebody who reads
your articles with avid curiosity. I
wait t he mail every month, to keep
my subscription to the best Amateur
Mag. and see what new things I lea rn
abou t digi tal affai rs.

Keep ON again , just ten us HOW
THE THINGS ARE MADE. 6eeause I
koow how divider, or better What
dividers make, But how ,. ,7 What
means Enable . , ,7 And so on ...

I'm in Electronics since 1935. A
real pro ffesiona l since 1938; I can
make almost anything in the ro w, th is
is really somelhing NEW for me, and I
do oo t learn very fas!. by now, and I
have many rhings I want to learn, in
one word Larry , Med ica l Inst, and
Industrial Controls are by now a bsc
lutelly Digital. Signal tracing ~ my
s~tem, but first I must learn what
t hey are to see any signals. The world
will be Digital . . . 1 Or is it allready
.. . ?

Again . . . How an divider, divides
... 7 How an Flip Flop makes the
thing , ,.? You told me about. Now
just give us more, you can make a
complete descript ion of a co unter and
how can I use it and most, how can I
make one . .. ? The list may be very
long and very tedious to ',lOY. prac
tica lly anyth ing you can make will be
quit welcome b y many in an y part of
the WOfld 73 Magarine goes.

Good fe llows like you, make 73
very atractive , very very ee-ecnve. We
learn ... and that's why and enough.
Rather than having any Magazine with
a lot o f " Boxes", and also many
explanations, I never read. I'll get 73
for as long as I can get an ything from
reading it. Yoy are th e rirst I read,
Really HONESTLY SAID. All other
magazines for Amateurs are very difi·
cult to follow, for they make articles
AbsoluteUy Imposible to copy, if they
are net Vf!fY expensive, they are too
complicated and not atways are wi lh
easy instructions to follow. Besides if
they are not interested in Mex ico, just
......',1 they send the magaz ine to us
. , .7

Amateurs are beauti ful, They make
a lot of things "Without any Engineer.
ing". My contact with them is for I
make repa irs in any SoN receiver or
Transmiter. I'm not active because the
rules in Mexico are very mrs
adjusted_ They want me to learn 5
words per m in_ ;n Morse Code . . .
And I'm very old for learning any
thing I consider OUTSIDE OF ELEC
TRONICS. I argue to them that is
more necessary to make to learn any
guy whom makes an aplication for
amateur, and more important to
know, wha t they can make with 1000
VOlts, and what they should NOT to
do, and that th is H.V" simply Kills.
Those I remember long t ime ago, are
Dead , •• because HifIl Voltage Kills
for ever, and nobody to ld them So.



HOO KE D

This letter is going to be a combina·
tion of things, as I've put off writing
this for a long time, and the things I
want to say piled up.

First, I want to add my praise fo r
Ja mes Electronics t o that of John
Dieringer W6 RVP. Their service is no t
only outstanding, it's phenomenal.
I've ordered from them three times
now, and in each C39I! have received
my parts back in filll! days. They must
have employees waiting in line to fill
orders. Keep il up, guys.

Second, tell Mary in Reader's Ser·
vice not to despai r; I fina lly not iced
the li ttle card in the back of your mag
and decided to send it in,

Th ird , keep the digital (and any·
thing on microprocessorsl stuff rolling
in. When I first subscribed to 73 this
summer, I read the first issue and
about cancelled my subscription,
Where were a ll tho se pages upon pages
o f thri lling contest resul ts? Instead,
you had pri nted articles about incom
prehensible boxes called micropro
cessces, Well, you've got me hooked
now, and although I haven't got a
computer, I'm about ready to sub
scnbe t o Kilobaud, ou t of sheer
curiosity, if not interest, Those corn
p uters are gett ing more and more
comprehensible with every issue. But
I'd $Iill love a book on the basics:
programming {BASICI, memori6,
interlacing, peripherals, tbe codes
used (what the hecte. are Baudot and
A$CIl7l, or in short, anything for a
newco mer. A tall order, Wayne, but

acceptable $ySIem." finally deciding
that it was: 1. No bootstrapping al·
lowed; 2. Minimum of 16 K RAM; 3.
Minimum two tap;! machines; 4. Hard
copy printer; 5, CRT co nt rol te rminal.
Then we dec ided on a maximum of
$15OJ tota l system cost. The problem
of which computer system was there
fore very easily resolved; only from
SWTPC could __ purchil!le our "min~
mum acceplable $ystem" for our
"maximum total system cost" or less.
On Jul y 22, 1976, we look delivery o f
an M6800 compu ter, AC30 cassette
in t er face. CTl 024 terminal, an d
PR-40 printer from Atlanta Computer

"'n.
Once the auernbly of all the kits

was completed, I felt that the fun W31i

over, so Fo xy gave me an opera ting
sys tem as a project, She helped in t he
"blueskvinq," and gave some help and
encouragement when I got stu ck false
helped in pu ll ing an anicle together),
but mostly lei me 'M)rk it out for
myself. So I must share ere credit for
the as.

Mickey land Foxy) Ferguson
Trenton GA 30752

Mickey and Foxy have pur together a
rather impre$$ive OperBting System
for their 6800 iNld their article on it
will be in an upcoming flO section. A
(6tH of the program wifl be olter«J
throuf1l the 73fKilobaud SofrwiJre
L,brary, stso. - John Cra'g.

'---__I

Continued on page 86
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FT·l01 uP ??

MICK EY AND FOXY

I d on 't kno w much a bout m icro
har d and so ftware , and it ' ll be a while
bef ore I ca n afford a syst em, but you
can bet you r floppy d isk I will be
keep ing 73 If0 eod the new Kilob;wd
mags on my reference shel f for a long
t ime!

Th ink o f the future U9l!S of corn
puterized ham rad io ! How long will it
be before microprocessor based trans
ceivers are put on the market ? Auto
to '" processoe.based c:N/Baudotl
A SC I I system "punch·up"
f requeney selecton , .. a new mode??
Who krows. a Yaesu FT· l0l uP???

Keep fight in', WtJyne; we'll get our
way yet.

Thought I'd give yo u a bit o f
background. I, Mickey, am a hardware
person, and my wife, Foxy, is a
software person. Until the advent of
microprocessors, I had always con
sidered software to be "woman's
work " (bei ng a good MCP, as the
worran 's libbers might sav}. I have an
Advaoced class amateur license and a
First Class Commercial Rad io tele·
phone License with Radar El'ldor9l!'
men t and am employed in electronics
by Ma Bell lsorry 'bout thatn, After
the Atlanta Hamfl!'St this year, I came
ho me and to ld Fo~y tha t I wan ted a
computer. Contrary to what you
might expect , her reaction was sorre
what akin to my having said, " RObert
Red fo rd is going 10 spend a few days
with us!" You see, my wile has had
about 6-7 years of po-ogramming the
big rronsten llSM, Univac, etc.I in
COBOL and Assembly languages.

We d iscussed largued) ex tensively
as to what constituted a "m inimum

Mark Herro WB9LSS
O&onomowoc WI

I am ple"sed to become finally,
after at least ten years, a lifet ime
subscriber to 73 Magazine . You have
pushed and prodded me on many
occasions into Iry ing new an d e~citi n9

innovations appear ing in the field of
electronics. It was because of your
insi$lence that I finally started into
two meters, and I have been glad, of
course, ever since. With the advent of
Byte Magazine, I renewed an interest
in co mputers and sho rt ly t hereafter
purchased one which I have been
using ever since. It is provin g to be a
sou rce of cont inued inspiration and
intellectual challenge both to me and
my 13 year old son who is now t he
acknowledged computer program
debugger of his school.

So I owe indeed a great deb t of
gratitude and thanks to you for eu
your enoouragelTlent, albeit indirectly.

With best wishes for a happy,
healthy and prosperous New Year.

Gerald E. Meltl'er M.D, WIIFFC
Aurora CO

1'---__1
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EXTE NDED BAS IC

A S IMPLER SO LUT ION

KANGAROO COUNT RY

1 1

1 '

All good credit to K5ARn regarding
the " Tu m Si{Jlal Reminder" on p.
166 of t he Holiday issue of 73.

Severa l yea rs ago I found a simpler
solutio n: I con nect th e Sonalert
di rec tly across the te rmi na ls of the
t urn signal flasher. Polarity must be
observed, of course,

I found it necessary to muffle the
unit by wrapping it with tape. My
co-pilot obiected furiously !

Chester L, Doll KOPTG
Omaha NE

A helpful note regarding Joe
KasseI"s line program in Ihe Nov, 73 is
lhat if anyone n.ms this program in
Altair Extended BASIC, the variable
"MODE" in lines 600 and 6 15 will
conflict with a reserved va riable MOD.
Just cha nge MODE to ano ther variable
such as M5 and the program will a lso
run in Extended BAS IC.

Keep up the good work.
John DuBoisW1 HDX

Boxborou!tt MA

a rational manner; that is, they
expend effort only if they perceive
the benefits to be worth the time and
work reqUired to ach ieve th e goal.
Evident ly, there are a great many
Tech class hams who don't perceive
ue increased privileges as being wort h
the effort involved. As ignoble as this
may seem, it is st ill a fact borne out
by the number of long time Tech
nicians who have held thei r licen$eS
fo r ten or fifteen years,

However, based o n my own expen
ence and conversati ons With others,
there is still a strong desire to enl}ll'}l!
in HF type operation by most Tec h·
nicians, and ten meters 'M)uld att ract
many of lhem if the regulations al·
lov.ed it. Alter all, that is the impor
lan t thing - to get a si{Jlificanl
number of ham operators on ten
mete rs.

Thank yo u for giving me a chance
to express my o p inio n.

Keep up the good worlc.,
l.N, Thompson WB4WNV

Austelt GA

I enclose $20 in US funds for a 3
year extension. I like lhe p-esent
format; it's vet"y good. Thought t he
"Eyes for Your Shack" in Nov.-Dec.
'75, one of the best anicles t hat I ha'i'l!
ever see n published . I like a rt icles on
advanced test goar very much; more
please fro m the same a uthor . Have
had very good results from Bill
Godbout, Poly Paks, James, and Gate
way, o n mail ceoe-s,

Greetings 10 all the 73 staff from
"Kangaroo Country."

Wally Payne VK3Y P
Victoria, Austra lia

1'--__1

pa rty on your fron t lawn exlttly why
it is oe<:esSilry fo r you to rl!9Ularly
interfere with their favori te pastime.
Thus, the only band availa ble to Techs
whi ch even marginally offers any
promise of DX, WAS, and all the
other goodies associated with low
band operation, comes out looking
pretty dim when compared with its
disadvantages. Therefore, when given
an even halfway attractiveallemative,
most Technicians will take it, and
there you are again up on 2 chewi ng
the rag unobtrusively with so me o ther
Tech who lives across town ins tead of
across the country.

Now comes the question of why
the 200,000 General and ab<we li
cellSees don't flood onto ten with rag
chews and OX pileups. II is a mailer
o f re lal ive value, Tiley al ready have
75, 40. 20, and 15, with good antenna
setups, nets, scheds, and a lot of
friends on their favori te freq uencies.
They simply don't need 10m for the ir
enjoyment of ham radio. In much the
same way thai Ted'ls have no reason
to rT10Ve to 220, a General class
licensee feels no compulsion to rush
up to 10. The situation could be
compared to offering a 79 cent bottle
of Ripple wine to so meone sipping o n
a case of champagne, He probably
won't knock you down t o get il.
Ho_r, offer the same bottle to a
wino with the Monday rr(Hnlng
shakes and see what happens!! Sim~

larty, Generals or above perceive 10m
to be inferior to the other HF bands
avai lable t o them because of errat ic
propaga tion or some othe r reason.
This is not a value judgment o f my
own, but is based on t he amount of
activity found there. On the other
hand, 10m would be extremely attrec
t ive to a Tech ctess operator bececse it
would be the only HF band available
t o him. Also it would be far enough
fro m television frequenci es so that
those problems could be handled in
t he conventional manne r if they arose
at all.

Fina lly, one could argue that SSB
privileges for Techs on 10m might
encourage some percentage of them to
upgrade. c:N is not every man's game
and many people probably won't
spring for the five or six hundred
dollar tab associa ted with most 5 band
transceivers just lo r Novice privi leges.
Many of those same people might,
however, if they knew lhey could
OPerate phone on at least one band
while improving their code speed o n
the others. Th is would provide a
strong incent ive to upgrade since they
woul d already have paid for the equip
ment, and a ll that stands between
the m and its full ut ilization would be
the increased c:ode proficiencv_ In
addition, a few hundred purchases of
rigs based on this p remi9l! certainly
couldn't do our economy any harm,
could it?

I have tried to conf ine myself to
the top ic of behavior a nd facts related
t o life in the real world. Discussions o f
W>i!ther a person should be "given"
somelhing~ others have "earned"
it, etc., are an entirely different sub
ject. Similarly, questions such as, "If
you want it, why don't you j~1 get

up to 13 wpm , .," are not re lated to
this discussion. Mo st people behave in

' 0



Warren Elly WA1GUO
Associ"'. Editor

be outlawed and eXIsting equIpment
won 'I be affected. So the effects on
ham radio Caf/ be minimi zed, il we all
get off our tails an d react construe
t ive ly when t he FCC requests com.
men t. As one FCC official told 73.
"There are millions of CBers operating
with illegal puwer or OUI of band ...
compared 10 the lhousands of haJl1$
capable of using 10 meters with ,mpli·
fiers. ham activity on 10 me ters is a
drop in Ihe bucket •.." Why not help
flood Ihe FCC's bucket ... and tum
the ampli fier ban against t he illegal
CBers? Think abou t it. [Recent
change in FCC procedures only re·
quires an original ;nd 5 mpies instead
of 13 ,1

should pmmise themselYll'$ that they
will reply when lhe FCC asks for c0m

ments on the amplifier docket. There
are some alternat ives. How many ham
r igs are capable of 10 meter opera
tion? In the Holiday issue of 73. 25
r i~ are adYel"lised with 10 meter
Cilpability. On ly tll'll() of them ooerate
wilh less than 200 Wans inpul. Con·
sider the fact lhal the lineiK"$ FCC is
worried about average 2 to 4 Walls
input, 100 to 250 WailS output. How
about a rule requi ring aU linear ampli ·
fiers 10 have a minirro.lm drive power
of 100 or 150 WaIlS? Anolher allerna
uve Mluld be frequency coverage.
How aboul limiting amplif iers 10 he·
quencies below 21 .350 MHz? aemen
ber , no matter what the FCC final ly
decides to do, home brewing will nOI

that the impact on ham radio will be
as minimal as possible. Newr1heless,
it's clear that amateurs can no longer
stand on the sidelines and watch t he
wrestling match between t he FCC and
CBers. There is more at stake now
than Novices or Tochnicians with 1().4
eccents. OUf frequencies. amplifiers,
and status with the FCC may be in
jeopardy.

So !MIal can 'oW do about il ? For
one thing, amateurs everywhere

MHzl is dead for the moment because
of the 40 channel expansion and
strong objections from other services.
However, the Communicator Class
proposal (Docket 20282 ... 220 and
above without codel is still being
activelV considered. FCC officials
«lmit that both propoSiJls are in
limbo. while the CB problem take'$
their attention. They also emphasize

from page 6
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visiting views from around the globe

Handicapping the Handicapped

With the I.-ge nu~r of people
becoming interesled in enatecr radio.
an increasing ecrcem for the FCC is
arranging exams for handicapped per .
sons who are able to travel 10 exam
ination points but unable to take the
test in Ihe convenlional way. AI·
though the FCC did do away with
Conditional class exams last year,
lhose unable 10 trllYel CiIfl take the
eX'Jl1$ at home for Technician. Gen·
eral. Advanced, or Amateur Extra
when a physician's certificate shows
them incapable of t he trip. Another
change in the rules: InSlead o f t he
applicant picking his own volunteer
examiner. that choice is now made by
the FCC.

With blind or deaf prospeclive
haJl1$. the situalion is a linle different.

An FCC spokesman told 73 that a
formal lesting strocnrre has been in
existence for the blind lor a number
o f years. The code e xam is the same,
but the written test is done in one of
IWO ways . . . Braille tests are available
or the exams are read to the applican t
by !he FCC examiner. In both cases,
schematic d i"'Tams are eli minaled.

The plighl of the deaf applicant is
the moSI diffictJll of all. In lheir case,
the FCC makes no provision for a ON
test , The FCC told 73 Ihat according
to the way internat io nal regulations
are worded, the applicant is required
to hear ON in order 10 obtain a
licenSlll . This creates a st icky problem
for the FCC. I'II1lo must give the
applicant a waiVllf from hearing the

code, whi le still requ iring !hem to pass
the code exam. FCC field o ffices haw
no equipment for non 'aural copy of
code. so the applicant is forced to
furnish his own means of Iransferring
the FCC e xam tape into a medium he
can copy, The most common method
used . according 10 the FCC. is some
sort of homebuill device thai changes
the sound into v ibr;tt ions using a
buzzer or speaker arrangemenl. Lights
can be used; hO\WYllr, the slow damp.
ing factor of regular lighlbulbs makes
them impractical fo r speeds of over 5
words per minute. LEDs. because of
their almosl instant damping, should
be usable 10 highllf speeds, although
no data on their use in this type of
applicalion is avai lable.

The FCC told 73 !hey hwe no

present plans 10 make p rovisio ns for
deaf applicanlS because. as yet, their
nu...ollrS eee extremely small. No
estimate was available on !he number
of handicapped amaleurs fn the
country. and a check with the FCC
field office in Boston disclosed thai
the examine- there had neve r g;ven an
exam to a deaf person.

Although deaf people represen t a
very sma ll percentage o f t he popula
tion , and those who wish to become
hams are an even smaller ourrber , it
seems the FCC should make some
provision 10 help these people deal
with the examination proCII$S. Nor>
d iscrimi nations laws are in existence
to he lp those who woul d otherwise be
discriminaled againSI because of thei r
handicaps, and if the FCC is unable to
do Ih is. perhaps one of our readers
aluld help with plans for an inex per>
sive sound-lighl or sound-vibration
unit.

Those wishing further ,nformation
about waivers req u ired should wri te to
The Chief of Rules and Regulat io ns.
Amateur and Citizens Division , Fed 
eral Comrnlnications Commission,
Washington DC 20554 _

Stan Mia:stkowski WA1UMV
Associate Editor

Inside the "Big Noise"

What is the " Big Noise" and whal is
its purpose? Those questions h8ve
been generating a tremendous amounl
of speclJlation since !he appearance of
the noise last summer with its sub
seq uent d isruption of rad io communi
ca tion throughout the world.

The sporadic interference has been
heard throughout t he HF spectrum
from 2 to 24 MHz. Signals IlISl any·
v.t1ere from Ihirty secouds to half an
hour, are pulsed at 10 Hz. and have
been meas..ed with bandwidths of up
to 300 KHz.

Theories abound on the noise, the
mOSI co mmon holding tha t it' s some

sort of propagation study. High-plac:ed
sources decline almment on the pur·
ccse.

Other theories range from HF radilf
to a new niNigation system. The tatter
was backed by an FCC spokesman
who said that although direct ion find
ing is very d iff icul t , because of Ihe
large distance invo lved, the f CC
believed the noise is coming from at
least two transmilters located in lhe
Minslt area of the Soviel Union, about
five hundred miles west of Moscow.

A logical lheory was put forward
by George Jaco bs of the Board for
Internati onal BroadCllSling in Washiog-

ton, He lheor ired the Soviets mighl be
testing parts for a new h91 powered
transmitter aod lidded that if the U.s.
were building such a unit. _ would
be doi ng the same type of testi ng.

The noise disappeared for nine da ys
during the middle of Nove mber and
was be lieved to be gone fo r good
when il abruplly appeared again.
Aocording to FCC Chief of Inlerna
tional Operations Robert Cutts, the
Commission sent 5 informal com
plaints th rough the Soviet e mbassy
since the noise began, He added that a
reply was not expected since t he
Soviets seldom even ackno wledge

receipt.
With the noise continuing asstrongly

as ever, the FCC asked the State
Department 10 i$$UII a formal corn
plaint, the next step on the ladder of
prolocol. As !hal complainl was being
prepared, an unexpected event took
place - the Soviets replied 10 lhe FCC's
cornptamt. The lersely worded state
ment from the Soviet Union ca lled the
noise an "expenrrener use of the
radio spectrum which will be ter
minating shonly:' There was no
further indication as to when the
ooise would be cut off or of its
purpose. The Soviel embassy In
Washington said that they were
"aware of tt>~ situation" an d declined
further comment.

The Soviets' admission caught
p emment officials completely by
surpriSlll and lelt lhem mystified. An
FCC socrce theorired lhal the Soviet
stalement was the resu lt of heavy
polilical pressure coming from all 0V'l!I'"

the world. Being extremely close to

Continued on {18ge 43
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by Warren Ell", WA1GUD

lI02·928 '-IH'
h .od•._;on.
pt'........-;--.
mob;".~

THE BUZZWORDS

lTV _ The tmewational Telecommunication Union, whose regUlat ions
go~ern communications on a worldwide basis. 150 countries have afIreed
to be bound by ITU and its all-importan t t able of frequency a llocat ions.
The ITU is directed by an Admini"rative Conference held each yea r,
which can call for regional Of general membership meetings on an "as
needed" basis. It lakes a VOle of the ITU members to call such $ession$.
Every 7 years ITU holds il Plen ipotent iary Conference of the membership,
which in turn can call i1I1'1'Ol"Id conference (WA Re).
WARe - The World Admi n istrative Rad io Conference, held IS necessary
at th e call 01 ITU members. WA Re is the big one, where international
alloca tions a re decided.
IARU - The Internat ional Amateur Radio Un ion , ham rad io ', interna
tional lobby. with 90 socie ties representing nearly all licensed amateurs in
the world. The IA RU doesn 't just"lobby with ITU and during WARe ; it
also serves 3$ ham radio 's contact wit h the governments of each country,
usually through lheir com.n.micat ions ministry or FCC equivalent .
Region 1 - The area including eastern and welOtern Europe, Africa, t he
Middle East includ ing the enti re Saudi Arabian peninsula, all of the Soviet
Union and Mongolia.
Region 2 - The Western Hemi sphere including Greenland. but exclud ing
Ice land.
Region 3 - Wha t'sleh : the Sou th Pacific, Southeast Asia. and Oceania.

100- 190 >H,

S TAFF REC OM o.l ENOA TIOIII
IARRll'

. . . and tM~fore the FCC's propouts
t;Mry a lot Ies:s weight than they m.ry
_ m to on the surface. The frequency
table does . however, o ffer an updiJtM
perspecrive on the FCC's I f!e l ings
about amateur radio and CB, especial·
1'1' when aile considers the 220 MHz
allocations. and refert!IJces to mobile
~vices throughoot the table.

lOO- I9O >H,
u~fu.... _

,~

1~2f

EX IS TING
1~ 2l

The Breakdown

Special Report

It is most imporum r thar t~ mate
rial in this 73 Special Report ~ kept
in the r ight context. The FCC draft
must now wirhstand publ ic comment
(the deadline ,s January 31 , 1977)
before becoming final. It will then
move 00 to other WARC sessions on
iIrI i nternational basiS, prior to the
1979 conference. The US, like all 100
countries envo/v«J, has only one KIte
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,. Amateur III1d ¥niItem SIIteilite are prim8fY berween 24.0-24.05 GHz; only
_fl>Ut ~ /IIlocllted bet_WI 24.05·24.25 GHz itIt ..:onda-y ro rMilolocation.
" .".,. FCC draft ails for f?Sef"ving 48·50 GHz for _.mica/ III1d manDme
~

., Alrhough m. FCC is propOtSing no in h>mationalllilocatiOfl for:J()() GHz .nd
abo"., WA Re i, not u pected to iJf/eer Ilmarf!Ur /IfId . "perimanrll! use
dom.stially.

, The ARRL hMi proposed 6dditional bands at 10, 18 , WId 24 MHz, all of
.mich owre I.fr ece of th. FCC final draf t (see teJfrj.
, In regions I .,d 3. rh. FCC propose, I .n5-I.!50 MHz, .mich would in
ftUfJCe be ¥Joth¥ - OX ....rnto....·- "It c.".ot be "Milly ~terrn'ned whether or
t>Ot world... dtI " ocarion o f rt- b¥tds ro rhe_~r~ ~~tif;abI.

due ro the I«:k of knowltdge reg;rding "P«rrvtn rf!Quiremen rs in other
~OM."- FCC WARC drafr..
• In "gions I and 3. 3.9-4.0 MHz is sha~ with broadcast, f;'cad. and mobil•.
• In regions I /IfId 3. 7. 1-7.3 MHz is shared wirh broadcllst.
• The FCC dratt calls for amareur satellite allOClltions onl v between
14.0-14.250 MHz.
• In region I, bro¥k;itltring i, .Iocated ber_en 4 7·68 MHz.
, In ,.,00 I, fi" ed and mobilll is allocated betVYHfJ 146-149.9 MHz. See text
for _/lUta preJ:Wre on 146-148 MHz.
• 0 ." E CB i' In t m rtoe FCC docurnmt under m. mobile d ....fiUtion '70
provi~ for e"rerJ$i..e dewlopmenr of _ 1f!Ur sarelti te rrtehniQun; to provide
for t~ upandtrd 1M7d mobil . need. " - FCC WARC d~fr (SIN tut!.
• There is no I/fI1IItel1r allocllrion propOSIIId for "9100 I between 440450 MHz.
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The Analysis

Continued

services. Some reports had a lso listed
935-938 MHz as amateu r exclusive,
bu t they were inaccurat e.

1215·5925 MHZ
In the bands 1215 and above, t he

big $lory is sa lellite freq uencies. lots
of 'em, In fac t. 85 MHz worth of new
alloca tions are set aside in this range
for sat ellites. Otherwise it's a maner
of ma inlaining the stat us quo for the
mosl part. with a few e xcept ions; like
incre a se d non ·ama teur use of
1240-1 290 MHz, and the sha ring of
3300-3410 MHz with fixed services on
a secondary basis. The largest single
sate ll ite allocation in this range comes
at 5650- 5670 MHz. and iI' s listed on a
worldwide basis.

300 GHZ AND ABOVE
Th is range is currently unallocated

on an international basis. but the FCC
would like to see the WARC set it
aside for amateu r and e xper iment al
use, as it has been listed here in the
US. Should 300 GHz and above re
main off t he internationa l frequency
tables. FCC plal nll!lS say it would not
disallow domestic use .

10 GHZ AND ABOV E

Of two new bands proposed In
committee above 10 GHz. only one
SlJrvived the FCC debate - 240-250
GHz. (Anolher band at 300 GHz had
been proposed. I To call 240 a ne w
band requi res some bac kground. back·
ground that will be he lpfu l in under
stand ing the maze of information FCC
staffers, and the commissioners t hem·
selves. had to s ift through before
reaching agreement . The band has
been listed by t he FCC before as an
amateur allocation, but has not
appeared on the international tables.
There fore. the FCC recommenda tions
are aimed at international recognition
. .. not domestic use alone. The Com·
mission document lists amateu r and
amateur satellites as secondary alloca
t ions . to be shared with radio loca
t ion, fixed , and mobile as primary
users. But at 248 GHz the FCC has
inc luded a ! 500 MHz wide ISM seg
m e n t l lndustria l-Scient ific -Medical)
wh ich amateur user'S will hllYe t o wo rk
a round. A similar situation exists at
165 GHz. where domest ically lhere is
some IO$S of allocation (at least on
oecer t, bu t internationally it 's a gain.
Bu t again. to say the 165 GHz ba nd is
losing frequency d epends on how you
look at it , since the range has been
included in the FCC allocations table
for some time, but left out o f the
rules (Par t 97). As o ne Commission
offici al put it, "Present act ion would
afford arnatecrs secondary status in
the band 165-1 70 GHz, but would no
longer provide for 152·165 GHz
v.tIich is presently llYailable in the US
. . . bowever, 152-16 5 GHz has never
been implemented. so it is in essence a
domestic 10$S only on paper . . :.

born 6

omise apd

Th<

MHz on an exclus ive basis. wit h am a
teu r sate llile sub-bands. Nearby , o n 27
MHz, the FCC plan ca lls for the
so-called ISM (Industrial -Scientific
Medical) and Fixed -Mobile. The key
word t here. of course. is mobile.
v.tIich means CB for a ll p rac tical
purposes.

'" METERS
Th e ~ me ter band shows little

chan ge in t he FCC d ocument .
420·435 101Hz lists rad io loca tion as
the pr imary auocanon, with amateur
secondary. Between 435 and 438 MHz
amateur would be the same. listed as
secondary. wi lh 438-450 101Hz also
unchanged_ There are some major
changes in Region 1 where 430-43 5
MHz wou ld put radio location and
amateur alloca tions on an equal bas is.
Also in Region 1, amateur satellite
would be added betWl.!f!n 435·438
MHz as a secondary allocation.

Class E is about 10 become reality.
The best a ns.....,. r. more than one FCC
source told 13. is to use 220 .. . use it
o r lose it anyone?

3/8 METERS
Another new band in the FCC

WARC table is 902-928 MHz. Known
as the 3/8 meter band. 900 MHz is set
aside primarily for fixed and radio
locat ion services. with amateur and
mobile newly added as secondary

the same as it is now. Between 3 .5 and
3.9 MHz, amateur a llocations will be
worldwide exclusillt', with only two
e xceptions. Above 3 .9 MHz the FCC
proposal allows lor the same sharing
wit h fNi broadcast as now exists ...
as an FCC spokt'$lTlan put it. " The
e xist ing character of 75 meters wilt
rema in ..." The top segment of 80
meters remains t hreatened, however.
with the SW broadcast interests push
ing for the upper band .

firs

it ·S"".......l~...,.........~Iula,'"'m._~"'~<O~~~"'...~=,
Washinglon. Sources say. however . if
amateur radio is to get anylhing out
of the conference. the 20 meter
e xpansion will probab ly be it.

40 METERS

If you 're a 40 meter man. you'lI
love lhe FCC proposal . The lower end
of 40 would go down 50 kHz to 6950.
with the first amateur satell ite Ire
quencies start ing there lfor downlink
purposes]. From the new band edge
through 71 00 k Hz allocations would
be exclusive amateur, but SW broad
cast would continue to enjoy its
st rangle hold o ver 7100- 7300 kHz.
There are some indicatio ns that the
Soviets. at least. are becoming less
interested in SW broadcast , and il's
hoped by the t ime the WARC alloca
tiOl. ,.. .....00" _I~._...~¥.o....... . ""'.._ ....~
OR

.~

wi'
~,

CW

10 METERS
There is no change in the FCC plan

for 10 meten O'n'r curren t allocations.
The band would remain 28.0-29.7

15 METERS

A lot of t he initial reaction to the
FCC WAR C plan has focused on 15
meters. largely because it ;s the most
rad ical change fo r HF . The band
would be moved down 300 k Hz, to
20.700 MHz. while the top end would
come down from 21 .3 to 21.2 101Hz, A
gain of 150 kHz. with satellite author ·
ization to boot .. , but a 101 of fellows
reacted negative ly. argu ing that the ir
equipment couldn't make the hike.
lActuall y a p re tty wea k argument, if
you th ink about lt.} On the plus side.
the new 15 me ier arrange ment wou ld
put us that much further away from
fixed allocat io ns at the top end of the
present band.

1875 METERS

With the a nnouncemen t of the
FCC's proposal to int rod uce to t he
WARC a recommendation that hams
be allowed to use the frequency band
bet .....,.en 160 and 190 kHz, the pos
sibi lity now exists tha t with in a few
short years amateurs may be able to
e xplore a whole new area (to us,
anyway ) of the radio frequency spec
trum. Although similar in nature to
medium frequencies, the low fre
q uency band is much more sensit ive
to at mospheric and e lectr ical noise.
Propagat ion is pr imar ily by ground
W OlVe; ho_r, skywave is possible .

Traditionally. LF equip ment has
employed large rf coils and tuning
capacitors for high ·Q selectivity. With
the advent of integra ted c irc uit opera
t ional a mplifie rs, however , min ia tu re
high-Q stages are now p ract ical. Direct
conversion "synchrodyne" receivers
are also effec t ive in th is portion of the
spectrum.

Corwentional antenna practices
have historically been used at lo w
frequencies ; most early long wave
radio stat ions used high and large wire
antenna systems. Because o f the long
wavelengths invo lved. indoor loop
antennas are o ft en satisfact ory as re
ceiving antennas, as they encounter a
minimum of phasing and reflect ivity
problems. Often, a vertical ground or
roof mounted whip is highly satisfac
tory . A good ground at these fre
quenc ies is mandatory.

The most that can be said of the
p roposed new 1875 meter band is that
it will be similar to 160 meters. only
more so, and if you like 160, you'll
love 18 75. I wonder who wi ll be the
f irst 10 work 100 count ries on the
new "Top Band" (if we get ill? In·
eludes excertns from 73 's forthcoming
publication, "Communication Moni·
toring" by Robert 8. Grove.

160 METERS

With increased int erest in the 160
meter band. due to the current decline
in the sunspot leYel . many !!'Yes will be
turned to the WARC to see v.tIat wi ll
be the r~lt of its action concerning
the band many in the hobby attee
t ionllte ly refer to as "Top Band: ' The
FCC proposal to the WARC contains
v.tIat may at fi r'St glance look like a
net loss of 50 kHz. However , after
anal ysis, this may not be t he case. The
"new" p roposed 160 mete r band
would run from 1750 k Hz to 1900
kHz. with the bottom 50 k Hz being
coequal pr imary with direction find ·
ing. The top 100 k Hz wo.Jld be
eKclusive amateur and nol shared with
loran as is currently the case. At
present. 44 percent o f the amateur'S
within the US in the states of AK. AZ.
CA. CN. ME. MA, NV. NH. NJ, NY.
PA. Rl . VT. WA. and OR are no l
allowed to operate above 1900 kj-iz,
and a major ity 0 1 these hams are only
allowed to operate in a 50-75 kHz
section of the ba nd below 1900 kHz.
Therefore, by o pe ning the e nti re 150
kHz 160 meter band to amateurs
throughout t he ent ire US, t his wou ld
in effect be a gain to most "T op
Band" users.

8 0 METERS
The FCC plan Ie<lYeS 3 .5-4.0 MHz
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" On balance, ham radio occupies only a small niche in the global scheme
of frequency allocations, and our strongest supporters are outnumbered
and OU!\IUnned by the Third World ."

mobile. amateur, radio astronomy,
auxiliary BC, common carrier, domes
t ie land mobi le. TV broadcast . mario
time mobile. and more. That' s 14
against 1 just for the attent ion of the
WARC delegates! But what is the US
doing about WA Re?

WARC and ARR l

The answer depends o n to whom
you lalk_ FCC off icials, at the end of
inlense work sessions which produced
the fina l alloca l ions draf!. said they
started back in 1972 in cooperation
with the White House Office o f Tele
com munications Policy . The ARR L's
invo lvement is controversial, with the
leag ue cla iming its contribut io n
started at the ou tset with a head
quarters sla ffer in on the fou r member
amateur subcommittee o f the OTP
advisory comminee. The ARRl role
was purely advisory, and focused
almost entirely o n the complicated
series of comm ittees charged with
recommending an allocations table to
the FCC. Except for the ARRL's
relationship with the IARU. li ltle was
done on an international basis. Here at
home the re has been considerable
in·figh ling ov.... WARC. In mid-1976.
the entire ARRl Foundation Board
of Directors resigned in protest aft er
thev were denied the right to work
either within the lea"..e or outside it
On WARC preparations, Amateu rs
who served on AR Rl committees ex
p ressed deep co ncern that a ll wasn 't
going well. and questions a bout the
use of League appropriations (set aside
for freq uency a llocat ions world COn·
t inue to be stonewalled. OS T has
offered a s leady diet o f optimism ...
although the November issue pl"ovided
a fir$! h int of the real story. wilh an
edi tor ial entitled, ·'Will Amateur
Radio Ex ist in t 98m "

In an inte rview, Oave Sumner
KI ZZ of t he league 's international
staff outlined the ARRl's WA RC

Cutting Up !he Pie

Aside fro m the internat ional politi
cal situa tion, the list of services vying
for freq uency space is long " , avia
tion, private microwave, rad io relay.
AM broadcast, SW broadcast, fixed
satellite, ciuzen's band. pr ivate land

Instead, work for a main tenance of
the status quo, , , yes, work for it, by
debat ing the issue and reply ing to the
FCC's frequency allocation proposals,
and by conduct ing yourselves like
ham arnbassaodor1 on the air.

The new a lignment o f pol itICal
power in the wor ld must become
more to us than~ headl ines
and TV reports. and for the American
amateur radio operalor. the reality ot
the situa tion is about to h it home.
Don't e xpec t any major e xosos.o ns of
the ham bands below 30 MHl at
WARC '79. and don't look for any
re lief from foreign broa<kasting.

invest in sate llites. At the heart of the
problem is a lack of the technical
expert ise needed to ut ilile newer
forms 01 comml¥l ications, communi
cations often p ioneered by am ateurs.
But with amateur populations d imin
ished, or hampered by an l¥ISYmpa
thetic govemltlent , there is AO training Fralk Willi,..,..s of the FCC's If,ter·
gromd in the Thlrd World for higher I nalional Conmr6llce Sulll is one o f
techrlologln , ' " '!;d , ,th uS;..:,thefe IS ~9sl I:. r.~wladgeflb l.. AAl.Bl~n
little SlJl)lJllrt lor am fad(" . e~$" 0fI. .tIlf..."97~ Wf'o RC" Will iams

II!I I 111 u II ( n~t -onlY\ am.~ ' t hei FCq l ~n: lits
Ham ~mhaSSildon C?[ice~t"tri!.qU£ll'lCIe-.; for tht various

One a nswer the pro !l'l is ama- ~ , buJ ~ worked WIth dolE!ns
teur amba n , people ~of fo '9" offid-Is r05POllsible for
demomtra te /ha r'lil radiflo' J UiRil'SS WAR C p ~ai~ns In oth....
and persuQ the'ttewl "l' ",-""".w; lli_~ns \hat ind i..id-
that hams Can he lJ:J': the na a. through ~hei r conduct
It is a lacl tha t no~ d tec h It~ th( air ban Ita .,,~ irrpact on
nol ogical ~lit ies I ill ions "&~ f~if declsion IT\~ketyHe retaeas tbe
measu red 11'\ term~ of lleir amateu story O',a UCCIJJ ISlf to 4UliTUl ~ h e
POPul~tlortf \ . . th!! mtxt h,!l ms, nter~ahOnal AmIlIlrJr Ra1::l A!I)?:pa-
the l i-More ladvanc thti coun~T l Ion In Geneva. In the Pff'Sel1Cf ' Of a

ha~ ambUUdo~a pro bably m t resecc rrcnumcancns o fhcMI frdth I an
h<lll~ worked ben, some yea rs ~ fr lCan co . an ou-tOlor Incident
~Wi~wnidha~ to Arner - occurred ....ef;;'; ' ssa involving
ican prestige alkoad. Gclvemmenl a stati~ Wi lliams d idn 't
sccrces ., Wril.,gt~ reset the at~but ~ says forei gn
ham ambuaJdor idea tlV NI.! -serious llllpres5lOftibl8" and
SU M tsting Ithat the am t " ,' Oflly ll~ IQ 20rneters.
ho d · I....~ I,' ' f " hose- slal loood htre ir1:the us ee tees ul" lcarIV ,,~ . passpo rt; Q I:sornij' ,, ' " " 11""1 ': '''I' '11 ;1, ,

othef' f;riJntry siro:::" ~ rF;, tloh 'ot Airi " tt!!'L!~Ill "}e~il~aj; anp t hey
a USI 'J~1rhrY l~fu fJJ l,lbU ~i l lW" ,ih rtl f. Ut hiN:t Ilo! U f,\~tt Li~ l#l tli d.1 Our
wrong foot ! cond uct on the air co uld hav.. mo re

impact than a cozen a mateur ambas
sador1, from wha t Williams told 73 in
a lengthy interview.The underdeveloped nations are not

tuned into ham rad io any more than
they are interested in satemte ."ound
sta tions or CB. Amateur licens ing. for
many 01 them, was a hlnc tion of
colonial government, , , now replaced
by independe nce. Most of them would
sooner bui ld up point to point HF
stations for communica tions th an

The Third World

II vou'\ffl read very much abou t the
currenl situation in the United N.
t oOO$, you know that the Asian and
African nations tha t make up the
Third World now hold the balance of
power in the General Assembly. (US
Senator Patrick Moynihan could cor
rect your perspec tive should vou
doubt that assessment.I In the ITU,
the situa tion has been that way for
over a decadel Because each na tion at
WARC only ""'S one vo te, regardless
of in amateur population or actual
use of t he spectrum, the ca rds stack
up much the same way as they do in
the UN General Assembly ... t he
more affluent indu strial nat ions are at
the mercy of the rwwer countr ies th at
ho ld much of the world's untapped
na tural resources.

N o OI"IE' event in the roe ,,! decade
is likely to allect the future of

amateur radio more thim the World
Administrative Radio Conference
scheduled for Geneva in Sept ember,
19 79 . Delega tes from over a hundred
nations will 9'lther lor 10 weeks to
carve up the f requency spectrum and ,
in the view of govern ment experts.
diploma ts , and much 0 1 amateur
radio's 0,,",", leadershIp, our hobby
may lose II lot more than it gains. On
balance. ham radio occup~ only •
small niche in the global scheme of
frequency allocations, and our stron
gest supporters (the US. Canad a .
Great Britain, and West Germanv} are
outnumb ered and o utgu nned by the
T hi rd World .

CARF CONFERENCES. CONFERENCES, CON FERENCES

The Canadian Amateur Radio
Federal ion ICAR FI has reported to
the DOC on recommendations for the
1979 WARC conlerence. The report
inc ludes a request th at allocations be
made for amateur operation below 10
kHl on a shared basis with o ther
services, Ihat 10 kHl be opened
between 160 and 200 kHz fo r ama
leur use, tha t 40 meters be expanded
up 10 7325 kHz. along with 20 meters
(expanded up to 14500 kHz). with
status quo on 160, 80. 15. and 10
meters. The Canadian proposal also
includes some new amateur bands. 29
meters (10100-10400 kHz I, and 16
me ters 1161()().16500 kj-tz} . The
CAR F doc ument contains strong
references against continued sharing
with broadca5t services on the 80 and
40 meter bands. 6 and 2 meters. 220
and 450 MHz are included, along with
1296, 2300, 3300, 5650 MHz and the
10 . and 24 GHz bands , ., along with
48, 71. 240. 165, and 300 GHz and
up ... a ll for amateur use in the
CARF proposal. The DOC. according
to informed Washington sources, is
expected to rerease its find ings in late
February .

The ITU is built on conferences.
Conferences to call conferences . . .
and then anoth.... conference to c~1

yet another oonference. As com
plicated as it is, we can sell similar ities
in o ther bra nches o f internat ional
relations. How many times, for exam
ple, did Henry Ki ssin~r do the nego·
tiation shuttle? How many more ses
sions of SALT will be nece_ry
before the next arms agreement?

Building UP 10 WARe '79. lhere
will be tcQres o f conferences, at the
national, regional, and internati onal
level. And one of th e most crit ical
a reas for ama teur rad io will be the
African and Asian confe rences , not
unlike one held last June in Gaberone,
Botswan a. It was the first IA RU re
gional conference ever held rn Africa.

To begin wilh, it was an Interna
tiona! Amateu r Rad io Union meeting,
and therefore was pro ham rad io. But
througho ut th e news accounts o f the
session the re are signs of concern. As
H. Walcott ,Benjamin El2BA, the
President of Liberia's Rad io Amateu r
Association , put it: " The amateur
service is dependent upon the support

o f national administrations in order to
obtain and maintain adequate he.
qu-ency allocations. Th is has placed
restraints upon the present day opere
t ion and future deve lopment o f ama
teur rad io " ." Walcott ·Benjam in
went o n to list the constr aints: ,....
lack of suitable frequencies capable o f
supporting communication during the
usual day and yearly propagation van
ations, congeslion and tontinuing
interference due to the largt and
increasing number of amateur sta
t ions, and intolerable sharing arrangt
ments wit h o ther services with a
steady increase in the number of
amateur sta tions e xpected to reach
o ne million by 1982. The fu ture of
amateur radio now stands at the cross
roads .. ."

Mr. W~cott - Benjamin 's words were
not the only indicator of the rough
road ahead; Radio ZS reported that
there had been political d iscr iminat io n
wh ich had prevented some (Africanl
society members from attend ing the
meeting_ Th e South African jo u rnal
went on to report that t he conferen ce
showed evidence that there is li ttle
unde.-standin9 of the problems faced

by various African amateur radio
societies.

It was those same problems that
brought the Afr ican IARU delegates
to Gaberone last June, in hopes o f
mapping plans to demonstrate ama
teur rad io's usefulness 10 a ll o f Africa.
As Radio ZS put it : "Something had
to be done to bring the importance of
the decisions that would be made at
the WARC to the anention of all
member sotieties in Africa and to
lhe ir various governments, as t hose
decisions would influence the future
of the amate ur radio service through
o ut th e world , .. "

Amo ng th e resolut ions adapted at
Gaberone was a dra ft plan aimed at
developing amateu r radio in Africa ".
specifically in Botswana, Lesotho,
Rhodesia. Swaliland. and Zambia It
cells for lARU sponsorship of dub
stations in e.Jeh counlfy. improved
<IIIailability of ham radio equipment,
more visitation to the area by other
IARU regional representati ves. and, o f
course, another conference be held in
early 1978 , to solidify the African
posi tion p rior to a pre-WARC session
schedulad lor Budapest.
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" Most o f lhe 100 nations headed 10 WARC two years from now haYe not
ewn started their pn:!para1ions ..."

slrong pressure from the aeronautic::at
services fo r 146-1 48 MHz. The FCC
lable leaves. as primary allocations,
mobi le services in the 220 MHz band ,
FCC spokesman Williams echoes th e
sent iments of several commissioners.
who've said pu blicly, 'We may never
make t hat dec is ion: ' The FCC may
new< ma ke irs IT'Ove, but the WARC
wi ll probably irlC;lude the mobile allo
cat ion, setting the stage for futu re
domestic deball!. The question of
llefonauti<:al use of 146-148 MHz will
appa rently lie wi th the WARC, al
tho ugh pressure fro m within the US
govern ment was resisted at the FCC
level. (One problem with the segment
is the use of 144-1 46 in many o ther
oount ries for repeater use. with the
US actually in lhe minority in iu
repea ler allocation a t lhe top end of
the 2 meter band.,

Whal 's Nut?
Alief the FCC comments period

e _pires, the finishing touches wi ll be
pul ont o the dralt . and it will becore
the o fficial US posit ion for WARC
' 79. S ince it is the finl made public,
the FCC allocations are likely to
become a platform for debate around
t he world. It may actually end up as a
st rong weapon in the hands of the
Third World. wn ich oould be spurred
inlO lIction by opposition to the US
proposals. If nothing else. the FCC
alloca lions table c::an be expected to
st ir deba le. and the WARC nary wilt
begin to take on a more int ernational
fl.....or. But in the f ina l ana lysis. only
t ime and the comple_ web of interna·
tiona l relat io ns that lin ks b locs of
cou ntr ies together will tell what
WARC ' 79 really holds fo r amateur
radio.

inc reased emphasis on SrN broadcast,
UHF . a nd the range above 10 GHz.
The prime e_ception came in 1947.
when the de legates set up the 15
meter a mate ur band , with shari ng
arrangements granted inlernal ional
broadcasling. It was no t called the 15
meter amaleur band. beceose ham
adio was no t offic ially re<Dgll ized by

ARC un t ,1 1959. v.toen the ronfer·
voted to add the amaleur sefVice

he alloc:ations tables.

Two issues remain unresolved by
t he FCC draf t 220 MHz CB and

satelli te frequencies at UHF and lhe
new 900 MH.z band. In the ARRl
view. 900 MHz could be a way of
keeping CB o ff 220 MHz. Sumner says
the League is ronstantly in touch with
the CB indust ry . t ry ing to persuade
th em that 900 MHz .......:I uld be suitable
fo r Class E c a . " If we can figure a
way to convince th em they want 900
MHz." say s Sumner, "we could hold
onto 220 MHz and realize net qain
o......ralt."

The Current 80_ Score

The real ity of the WARC situat
is best summed up by FCC off'
Williams. wno says. " It 's diffi
forecast .. , no th ing is rea lly
about the other coontnes . ,
are no ha rd proposals fort omvotl " re in Ih.s 73 Special Be-
f rom the others .. ." Willi ad n : u Wl II find a deta iled break-
he's not totally pessimisti ~nce th (low." 0 l':-he FCC draft In spo kesma n
world is no t co mple tely Wrlhaml'\I!,nlon , the amat eur service
to t he amateu r serv ice. (l!.lIte "", II. He points to the
et.peC:ialty optimistic ei bet""'eo 160-190 kHz,
ambassadors. Williams t'pansion of 160 meters
to be some kind 0 1 IfXI k Hz would be lost
public relations and h and 2_0 MHzl, an im·
heore at home. Most of a broadl:ast situalion on 80
must keep informed. he sa to 3_9 MHz (the 3.9-4.0 SW
responsive to the FCC's plea rrangement would continue'.
ments_ oded 40. 20, and 15 me ters,

The FCC draft is the l irs quo o n 10, 6, and 2 meters,
pub lic in the world. Canada changes o n 220 and 450, and
peeted to follow suit in Fe brua ry swe a lterat io ns (inc::l ud ing a new
aside from tho se two, most of the t d) above 900 MH z. A theme o f the
nations headed to WARC two ve ument is inc reased emphasis on
from now have not even sta rted lhe, telli te communicat ions, with the
preparat ions. A look at the history of lowest downlink frequency coming in
previous WARC conferences shows a t 6.950 MHz (the bottom of the
the current lack of preparalion 10 be p roposa l's new 40 meter alloca lionl.
abou t normal. And it can be inter. Williams eunbctes the movemenl
preted to mean the treod of previous towards more satelli te frequencies to
conferences will cont inue ... lhe amateur representation on the com-
trend o f lewer HF allocations wilh an mittees Ihat d rew up the original

requests used to formulate the FCC
d raft, as \\1\'11 as the OSCAR prog ram.

Between the Lines
" In mid- 1976, the entire AR RL Foundation Board o f Oirectors r9S igned
in protest after th ey were den ied the r ig ht t o work e ither with in the
League or outs id e il on WARC preparat ions."

efforts. According to Sumner, ARRL
General Manager Dick BaidwinW1 RU
served as the founh member of the
amarecr service commiltee (the re
maining member s ...-e all FCC
statters. induding Frank Williams,
Prose Walker, and Mer le Glunt - now
an ARRL co nsul tant). The committee
d raft automatically became the
League posit ion . with the emphasis o n
hammering out differences in commit ·
tee instead o f in public. As Sumner
put it . 'We felt it was far better to
have a united front on the allocations
than resort to publ ic debate."

Three new HF bands at 10. 18. and
24 MHz were proposed in the ARRL
(and FCC staff) report , but all 01
them were left out of the final FCC
draft. Sumner says heedquarters was
disappointed by the Commission
decision to leave them out , but isn't
giving up. "We bad ly need them,"
Sumner to ld 73, " for two basic rea 
sons - increased propagation needs
and the groWlh in numbers of hams
.-ouod the world:' AR RL. in i1$ reply
10 the FCC draft . win apparent ly
¥gue for the new bands in lerfTlS the
Th ird World countr~ wi lt under ·
stand. The eanhquake last year in
Nicaragua wilt be high on the list . with
the argume nt that access 10 10 MHz,
for example, wauld have insu red a
rel iable c ircuit after 20m had dosed.
The emergenc y was handled using
40 m, but nighttime conditions made
it rough. Sumner admits tha i if the
new bands are allocated. hams will
have to live with more sharing iltTange·
mentson HF.

Above 10m, the ARRL posi lio n
was more or less a matler of keep ing
the status quo. Su....,er pointed 10
two e _cept ions: the need for more

EXCERPTS FROM THE FCC
WARC ORAfT

Amateur Service

The Amateur SWG IService Work
ing Group - advisory eemrre uees wno
proposed indi"idual allocations lor
eecn service to the FCC) requested
e Kctus i"e w or ldw ide allocat ions
between 160 and 190 kHz, 17 15 and
2000 k Hz, and 3 500 and 4000 kHz ;
we can only pa rtially ac::commodate
these requests bec::ause of the requi re·
menu of o ther services operating in
this long established portion of the
spectrum. We are proposing to add the
Amateur Service in the band 16Q.190
kHz on an e_cfusi"e basis. e _dusive
a1loc::alions a re also proposed between
1725 and 1900 kH z in Regio ns 1 and
3 and between 1750 an d 19 00 k Hz in
Regio n 2; we are add il ionally pro
posing an exctusive wo rld wide alloc a
tion in the band 3500-3900 kHz along
with a continuation o f the present
alloca tions between 3900-4000 kH z.

T he Amateu r Service Working
Group requested e _pansion of the
Amateur a llocations at 7. 14 and 2 1
MH z . Additionally , th e SWG
requested new allocations at 10 . 18,
and 24 MHz for lhe Amaleur services.

In both cases. wholesale re location
WId reduction of e_isting Fi~ed ser ·
"ices allocations would be required.
with other services being affected to a
lessef degree . In lhe presence of re ·
quests from Olher ser"ices whose
needs we deem to be more pressing,
we have not been able to fu lfill the
tota l reques ts o f th e Amateur SWG.
We are, however , proposing some
e_pansion at 7, 14 , and 21 MH l , as set
fo rth in the proposed table.

The Amateur Radio SWG reqUl"Sl:ed
that p resent a1loc.lions bet""'l!en 27.5
and 1215 MHz be main tained, that
provision be made for Amateur Satel ·
lite operations in lhe band 220-223
MHz, and t hat Amateur operations be
permitled in the band 902 -928 MHz.
At this t ime , no conflicts appea r to
the first two a llocati ons req uests . As
th e tab le Shows, we propose 10 pro
vide a p rimary allocat ion for Amateur
Satellite al 220225 MHz. Amateur
operations in the band 902928 MHz
lor Regio n 2 are proposed as a seccn
dary service.

Th e Amateur Rad io SWG requested
Ih at the present altoc::ation at
1215-1300. 2300-2450. 3300-3500.
5650-5925 and 1 OO-1סס 0500 MHz be

mainta ined. They stated that the rela
t ively wide. but shared, alloc::ations are
~ry to permi t expenrren ts with
wide band emissions and to prevent
interference to/from users in adjacent
bands. They also requested that a
small segment in each o f these bands
be allocat ed to th e Amateu r Satelli te
Serv ice in order to permit exoer trre n
tattoo with space co mmun icati on
techniques , They poin ted out tha t a
2304.1 MHz beaco n was boil t in to the
OSCA R 7 satelli te bot cccrc no t be
utilized fo r lack o f an internalional
allocation.

The Amateur SWG requested that
the pr~1 allocations at 24-24.05
GHz and 24_05-24.25 GHz be re tained
and Ihat the do mestic alloca tions
specified in Docket 19973 at 4850.
71-76, 165-170. 240-250 and above
300 GHz be imp lemen ted interna
tionally , becaose of th e intensive
interch ange of ideas which takes place
between ama teurs in differen t oou n
tr ies. As our uble shows, we are
proposing no o;hange to the e ~isting

a1 localions and also proposing addi 
t ional allocalions at 71 ·76 , 165 -170.
and 240·250 GHz as in the Domestic
Table. Howe......r, we are reserving the

band at 48 -50 GHz lor Aeronautical
and Maritime services.

Broadcast Services

The AM Spectrum SWG requested
that the band 535- 1605 kHz be con
tinued as a llo cated to the Broad 
casting Service o n an exclu sive bas is,
and Ihat neighboring frequenc ies
between 525-535 kHz and 1605·1805
kHz be also allocated in certa in
regions. As t he proposed table
reflects. we have added Bro adcast ing
on a primary basis to Regions 2 and 3
at 525-535 k Hz; we haYe conti nued
the , _clusi"e a11()(;ation at 535·1605
k Hz; and we have added a roado:;asting
at 1605-1615 k Hz on a shared
primary basi s in Regio n 2. While
161 5-1 805 kH z has not been included
in the tab le at t his t ime , add it ional
spect rum space in Ihls band for AM
Broadcast ing will cont inue to be co n
sidered in view of the pctentiel hea"y
demand for new Slat ions by corn
me rcial , no n-commercial, and
minority group applicants and in view
of lhe direct public in lerest benefits
of Ihis service. The use of reduced

CominU«Jonpage 136
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PROMon~GPEACE, UNDERSrANDISG
A:->O f',()(llJWILL WITH AMATEUR RADIO

Compiled by Warren Elly WAl GUD

Any i tem may~ reprinffld, &1 long ,15 proper credit is giwn.

In vmat is believed to be first action
of its type, a group of Southern
California amateurs has voted 10 e}(pel
a rrember from its ranks. During a
special rreet ing early in December, the
Community Amateur Rad io Service of
North Hollywood voted in secret bal
lot to expel a l os Angeles member for
reasons that he "has not demonstrated
the level of maturi ty required fo r
part ic ipat ion in a program serving a
law enforcement agency . .. and has
knowingly used the air for his own
erm serrent in such a way 8$ to lessen
the pleasure of others."

It was alleged that the expelled
member had refused to remain on his
assigned post when directed by net
control, saying that he would rather
go home. A recording was also pre
sented showing that he had inter1ered
with traffic handling during a declared
emergency.

Members further said that the
ham's pr imary form of "f-vatifica
tion was his habit 01 harll5$ing other
operators who were operating legally.
They cited cases 01 his breaking into
OSOS to announce that he had
nothing to say but had a " right " to
interTupt.

Since the Communi ty Amateur
Radio Service is affiliated with the
los Angell!$ Police Department,
members said h is actions have brought
shame or discredi t t o the grou p. The
ham was excelled from the organiza·
ti on and his actions outside the organ
iza tion condemned as being "a detn
ment to the amateur service," Adding
salt to the wound, the membership
further declared tha i he cannot be
considered for readmission to the
organization until he "has demon·
$1rated tha t he has become a mature
and responsible member of the am8
leYr comonJnity ,"

The increasing numbers of people
entering the amateur radio ranks has
created a great increase in the amount
of "questionable" prac:tic:n, especially
on repeaters. It appears that the
action of the Community Amateur
Radio Service, although the fim, will
probably not be the liI!it attempt to
clean up the airwaves.

The ARRl may be having some
second thoughts about lo bbying in
Washington. According to a report in
the West Coast DX BUlletin, the loss
01 ta x e}(empt sta tus by the National
Rifle Association and Sierra Club was
attributed to lobbying expenditures in
e xcess of Federal limits. AI issue is
section 501 lc! of the IRS Code,
which most interpretations say, allows
5% lobbying e~penditures out of an
organization's total budget. The
ARRl board is reportedly considering

Vice Director John Lindholm Wl OG l
won by less than a hundred votes. The
only surprises _re the election of
Don Miller W9NTP itS Central Division
Director (note this is not the Don
Miller of Minerva Reef, etc.) , and in
the Roanoke Division , incumbent
Vice Director Donald Morris W8JM
was beaten by Gay Milius W4UG.
West Coa$t DX &II/din.

Wl2USA, the Thanksgiving week·
end bicentennial operation OIl the
Statue of l iberty, clea~ 1200 ceo.
IIcts, according to organizer
WA2NVG. Unfortunately, there
weren't enough operators to cover all
bands, as had been hoped for , and the
station was only able to operale on 20
meters. Despite the probll!lT15, iI's
reported the project was a success . . .
and quite educational in terms of
dealing with government red tape and
Murphy.

Despite the fact he'S being used for
false advertising and nondelivery of
ordered items, lrael Treger W9IVJ of
Trigger Electronics is still 9l!nding out
catalogs, according to the Illinois
Attorney General's Office. AG',
spokesman John McP~ says he's
pressing for a court injunction t o stop
the ma ilings, but is runn ing into
trou ble finding witnesses. According
to McPhee, most witnesses have been
willing to sign affidavi ts, but are
unable to appear in court. At press
t ime McPhee was seeking the aid of
local Chicago groups to find area
people who'd dealt with Trigger. The
mailings, meanwhile, have reportedly
shifted in emphasis from newly
licensed hams .. . to CBers'

Don' l look fo r many changes o n
the ARRl Board of Directors. After
this past year's elections, live Directors
were ree lected without con test, along
with two Vice Directors. In five other
Director and Vice Director races, it
was incumbents all the way, although
some elections _re closer than elt ·
pected. In New England, lor e}(ample,

amateur products. Throughout the
fall, persistent ru mo rs in the industry
hinted at the fact that Hy-Gain Elec ·
troeics Corporation 01 lincOln NE
WitS in trouble because of a multi
million dollar commitment to 23
channel ce. With the emphllSi$on the
CB market, amateur producu _re
rumored to be in the plOCUS 01 being
phased out.

Hy·Gain Amateur Products Man
ager Kip Kitterer admitted thai wilh
the emphasis being placed on ce,
amateur products _re placed in
limbo with little in the way of adver ·
tising or development money being
made available. Ho_ver. early in
December, a decision was made to
remedy t he situation. Hy-Gain was
split into two completely independenl
compan ies. Hy-Gain de Puerto Rico,
headq uartered in Coral Gables Fl,
now has co mplete respons ib ility for
all ce and scanners. Hy-Gain Elec·
tronics took over the Lincoln plan t
and handles the ennre am~teur

product line of antennas, a new hand
held 2 meter r ig, and the 3750 trans ·
ceiver. All m~rine and commercial
land mobile equipmenl will also be
manufactured at the plant.

Saying the company is now in the
best position ever , Kitterer expects to
broaden the product line. Four new
VHF yagi antennas will shortly be
iJVailable and the company will updale
lI'Id redesign its entire antenna hne.

''li-', I
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UBERTY ISLAND, NY

The FCC continues its crackdown
on illega l CB activity. Raids at Syra
rose NY, Houston TX, lima OH , and
Columbus GA are among the latest.
FCC Enforcement Chief Richard
Smith told 13 the sene pattern is
coninuing, with ernetevr equipment
and over·powered CB units conus
cated. and users facing stiff fines.
Indications are t he FCC won't have
any measure on how effective the
program has been until summer 1917,
but a survey conducted last year
showed out-of-band operat io ns on the
increase while ident ificat io n and Ii ·
eeose applications fo r legal CB were
up. As the crackdown continues, FCC
staffers in Washington are pondering
plans to shut do'Ml the outlaws. A
three point proposal was due to be
submitted by year's end with a rule
making not ice to follow. Banning the
manufacture of all linear amplifiers
capable of 11 meters, requiring dealers
to Il!'l! proof of license before selling
gear, and type certification of all
equipment were the prime rl!'COnl
mendations. AmateYr gear would be
affected, althougtl hams would not be
stopped from modifying commercial
gear or home brewing their 0""".
Exi$ling gear would be e}(empt, ancf
manufacturers would be given a grace
period to redesign their product lines.

The manufacturers las you can
expect! don't think too mJch of the
idea. Bobe-r levine of Dennen told
13 he'd ca ll about 15 manufacturers
toge ther at the SA ROC Hamfest in
las Vegas in a bid to b lo ck any
possible ban. " Illegal use of l inears is a
threa t to ham radio as a hobby and to
the livelihood of the manufacturers
who want their equipment used legal
ly," said lelline,lMlO emphasized on ly
maior manufacturers would be invited
to the SAROC session. ISee Guest
Editorial th is issue.1

The ever·changing nature of the CB
mark;et has very nearly sunk a line of

Briefs

At prns l ime the news wasn 't good
lor the 8 icentennial Relay project .
()e.spite weeks of try ing, an appoint 
ment " ill I\ad OOt been made to see
Presidel-1t-Elect Jimmy Carter and
deliYer 45 messages of congratulations
$eO! "i. amateu, radio (five governorJ
formally refused to participate).
Carter was apparently too busy
choosing • cabinet to accept the
messages, although he did find lime
10. among other things, reply per 
sonally to a group 01 New Hampshire
ski operators who were worried about
competition from state-owned s ki
areas who'd requested federa l aid. The
New Yor!r: Times reported Carter was
!It'tting 01.11 of louch, becoming
illolated from the people. Meanwhile,
8ill Miller K4MM. the prime amateur
prolago:min Irving to get the appoint ·
ment, had nothing new to report.
"We're doing the best we can," he
told 13. but as time slipped by. it waf,

beginning 10 look like ham radio
occupied a lowly place on the new
President's priorities llU_

The re lay was the idea of Eric
g,alkhauser W9CI, a Bradley Univer
sity profe.,.. who participated in the
fir$1 Presidential Relay held in 1916.
(Shalkhauser's series on the history of
ham rad io will begin in 13 with our
ne}(t issue.! ARRl officials, aCWA
officers, Miller, and Shalkhauser were
to participate in the delivery, but
unless the new President personally
accepted the messages, AR Rl officials
reported ly would not be in etten

dance.
Messages from the governors, and

the Mayor of the District of Colum
bia, were ready for delivery within
two weeks of election day. The traffic
was handled via OSCAR, Rny, CW,
55TV, and 55B, with several gover ·
nors offering their congratulations
personally via 2m HTs. That attracted
a lot o f local press attention , but at
prl1S$ ti me the bottom line on lhe
national level remained polil ical red
tape 1, ham rad io O.

"



a majo r lo bby ing campaign anyway,
with serre directors saying t he dollars
lost il tax exempt $latus w.l$ revoked
may be less imponam than f ight ing
le<)i$lative and admininrative ac tion.
alleeting amateur radio . The stakes.
ho~ver, are high ... because some o f
the ma jor advan tages o f MRL's tax
e xempt status are the major reduc·
t ions in mailing costs for QST and in
property ta xes on the Newington CT
headquaners.

Award·winning humori$l. radio tal k
show host, TV broadcaner, fitm
writer, and amateur e xtraordinaire
Jean Shepherd K20 RS will soon be
writing for 73 . sheo's Iatesr ecccm
piishmenu inc lude a monthly column
in Car and Driver, the TV play "phan
tom of the Open Hearth" (recently
broadcast nationally on PBS). and h is
long-running PBS series "Jean Shep·
herd's America." Several times the
winner of Playboy magazine's humor
award, Shepherd c.. be expected to
produce $01re interesting material on
ham radio, es anyone who's witfle$$ed
his hamfest tatks can tell yoy. seeo
herd's latest novel, "The Secret Mis
sion of t he Blue Assed Buzzard,"
about his Army career, is due this
mon th . As the New York Times put it
in a recent article on Sbep . " He is a
t ribal sto ryteller, t rying to ex p lain us
to us."

The bureaucratic red tape which
permeates all levels of goyemment hll$
not la iled to reach the FCC. In one
recen t incident, an Illinois amateur
Wll$ threatened wilh administrative
action ag.ainn his license after a mix·
up within t he postal system.

John Maenpaa WB9JOJ of Dundee
IL became entangled in th e mess a
yea r ago while co nduct ing Novice
classes. Five Novice exems were Ion in
the mai l be tween Gettysburg and
Dundee. All studenu sub5equently
neeived t he ir lice nses when another
~ of tests was eent, but that was not
thl end of problems. The FCC insisted
that the tests that weo! !leWr received
be returned. Maenpaa tctd 73 that the
FCC ref used to acknowledge h is reply
and th reatened ac tion lO}8inst h is li
cense.

At last report , the sit uat ion was still
up in the air. Maenpaa sa id he has
spent h undreds o f hours teaching
Novice classes and is now recons ide r·
ing his position, sayi ng he o nly stands
to lose his licen Sl!l if he continues.

Amateur licenses ere really up,
aceord ing to FCC spokesman Dick
Everett. Everet t told 73 the increase is
" dramatic" . . . with a completely
reo rganized processing cent er at
Gettysburg turning OYt ellams and
licenses in 8 to 10 days on the
average. Two years ago ham licenses
were slipping by nearly 300 a month.
Now the total is up over 280 thousand
... and c1imbi"9- Don't forget to use
Post Office BOll 1020. Gel' ~rg.
when filing e llams, renewa,s, .m
address changes ... it's bound 10
speed things up .

The latest news from the J ilt Pro
pulsion Laboratory in Pasadena CA is
thai the Marinllf pictures t ransmined
by N6V are now available on cassette.
And club station W6VlO is $lill avail ·
able for schedules to SSTV the Mars
pictures, with special interest in pro
viding t he material to school groups.
N6V's license e~pired in mid-Novem
ber, according to club spokesman J im
Lumsden WA6MYJ. Jim tells 73 JPL
is no w wo rking on next year' s launch
0 1 M-J-S, Mars·Jupiter·Sawrn . .. a
fly·by flight. It is possi ble t he vehicle
will reach Uranus as well, wit h SSTV
pictures and another special event call
in the works. If you wanl the 60
minute SSTV C8SSt'1te 01 the Marinllf
pictuores, including the famous firS(
photos from beth lhe orbiter and
Mars lander, $lind S3.75 10 W6V IO,
JPL, 4800 Oak Grove Rd, Pasadena
CA 9 11 03. artent cn R. Piet y MIS
158 20 5. Schedules ca n be a rranged
by wri ting J im Lumsden at the same
address, MIS 233- 103_

The United Nations inaugu·
ra ted their new amaleur rad io nation,
K2UN. on OCtober" 21, 19 76, which
was completely equipped by Vaesu
Electronics Corporation o f Paramount
CA. Impressive dedication ceremonies
included worldwide contacts with
amateurs in o lher countries.

Mr. Moh amed Mili, Secretary c e o
era l of the International Telecom
munication Union, is shown at the
operating console with Mr. Ma~ C. de
Henseler HB9 RS, President 01 t he
club's station, looking on. Mr. Har ry
Dannats W2TUK, President of the
Amlll"ican Radio Re~ League, Mr.
Stan Zak K2SJO, Director of the
Hudson Division of the ARR L.. and
U.N. dignitarillS were on hand fo r the
dedication.

The purpose of the stat ion is to
rester good will amo ng t he people of
a ll nat ions in the world through
friendly radio contacts in a hobby
they share. The Vaesu Electronics
Corporation provided three complete
stations for U.N. use. Vaesu equip
ment is etsc in use at the headquaners
of the International Telecommunica
t ion Union station, 4 UTITU, in
Geneva, Switzer land.

Anten na Specialists is o ffering a
free antenna r8f1911 calculalor. A : 10
SASE to 12435 Euclid Ave.. Cleve·
land OH 44106, is all it takes.

The Long l$land Mobile Amateur
Radio Club ILlMARCI has laken to
the broadcilSt airwaves with ham P Ro
WA2H VS, WA2DH F, and WN2DAO
are producing a weekly show on
WBAU-F M. The idea is to portray
ha m rad io in un ique ways, and it's
apparent ly working. The station has
signed the lI MARC eHort for ano ther
13 weeks, and several groups are
considering use o f the material on a
national basis. If you're in the NVC
area, tune in on Friday nights at 7:45
on \WAU·FM, 90.3 MHz.

A $75,000 proto ty pe HF trans
ceiver was stolen in the Ottawa, Cana
da area Ian summer, and the author·
hies apparently still have no lead s.
The rig was in Canad a for a demon
stration by the US Army. Although it
is not classi fied, it does represent an
IIlIt remely high level of miniaturization
technology, according to a report in
the Ona_ Citizen. Lifted from a
National Defense statjon wagon
parked outside a local motel, the
transceiver is capable of operilting on
both the ama teur and CB bands. The
Canadian A mateur, Kingsto n, Ont ario .

An amatt\l r from Jacksonville F L
has receiVi!d the firs t single band
Worked All States awan! tor RTTV .
The award, issued to "8ig AI"
Mitche ll WA4HLP, was only t he 18 th
WAS ever earned for the mode.

Milchell used 20 meters and ran less
than 100 Watts. At the l ime of the
award, he had been a Generill for only
fou r months, beginning his ham career
at the age o f s ixt y.

Faster and more ecccrete location
of downed airplanes and illegal trans
mitters is the aim 01 a Calilornia
group headed by Hartley Postle
t hwa ite IV WB6COW. The Happy
Flyers (Hams And Pilots Pilot ing And
Yakki ng) was originally formed to
p rovide a group of Qualified vo lun
teers t o be a va ilable duri ng national
emergencies and for public service.
Since its fo rmation, the group hes
branc hed out into len "squadrons,"
primarily situated in the west.

Postlethwaite prOPOSllS to integrate
the national repeater system into ,
network for locating downed aircraft.
As a plus. the same system would
make for easier delec1ion of illegal
transmitters and jammers. The Federal
Aviation Agency requires all aircrilft,
Irom the smallest homebuilt to t he
747, to carry an Emergency Locator
Transmitter (EL T), which is auto·
matically activated when a certain
G-Iorce is exceeded, as when il plalle
crashes. The ELTs transmit on 121.5
MHz, the international ~rcraft distress
frequency. When the transmissions are
picked up by any of the FAA centers
lcceted across the country, A1tomatic
alarms are set 011. Unlonunately,
many plane1 go down in remote or
mountainous areas where the low
power transmissions from the ELTs
are almost useless. It may be man y
hours or days before the ELT trans
minions are detected, often by a
passing a;rliner that is flying too high
10 pinpoint any location.

Postlethwaite is proposing that illl
amateur repeaters be equipped with a
121.5 MHl monilOr which would
activate an alarm on the repeater if il
received an ELT transmission lor
more than sill minutes. (The six

Continued on paye / /8
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New Produc ts
TEN-TEe TR ITON IV
HF TRANSCEIVER

Ever since 2 meters, I've been
looking for an Hf rig I could take
with me ju1t li ke my HT and use
mobile (where my 71 MGB·GT makes
spal:e a vanishing commodity) . Those
01 you driving big cars may have
bigger 9iJS bills, but you've got me
beat to he<:k on going mobile .

So. let 's look at my $ituation, and
consider what's lNailable for HF
portable/mobile. The list 01 9l!lf 
con tained tmbile rigs isn't very tong.
not if I 'm going 10 get into 20 sse
duri ng the d<oV. and 75 sse at night .
For one t hing, I've got to have some
power, and the abil it y to quickly
change ba rds, preferably wh ile in
motion.

Enter (he Tri ton IV. It weighs Ies5
thiln 12 pounds, measures just over a
foot wide and four inches h91 by teo
inches deep. The Triton IV is a no
tune solid stale, 200 Wall .nput.
CW·SSB t reoscefve- bu ill at Sevier
ville, Tennessee .

It is the latest in a line of innovat ive
tra nsce ivers made by Ten -Tee.
Argonauts made Ten ·Tec famous, and
helped popularize a RP rag chewing,
OXing, and just p lain a RP hamming.
Ten-Tee rad ios have al trilC ted an
intense ly loya l fo llowing, and
Argonauts haw Uken many a convert
from the kW crowd.

The guy who gol me interested in
the Triton IV was Alan WA1MSK_
He'd been regularly checking tete 15
meter aoos mobile with S9 signals,
and the re were o ften fixed stations
having a rnocn harder t ime . After
hearing several of Alan's mou ntain-

topping expedi tions with Pau l
WA1VEI, the jealou'\;y bug mingled
with the mobile bug, and it was all
over; I had to taste a Triton IV,

The Triton IV immediately gives
away its lineage , because the Ten-Tee
designers borrowed a lot 01 ideas Irom
the Argonaut . One idea they left
behind, though, _ ORP , The Triton
IV drovoe my SB-200 amplilier 10 hill
input wit h ease, and lusing only the
Ten·Tee and d ipoles) OX, local OSO$,
and ni\tlllime schedules wer e handled
nicely.

Mobiling proved t o be most inter
esting ... my last mobile rig was an
HW·32 ." and mobiling with the
T rito n IV b rought back fond
me mories. The MGB' s legen dary
io;,lition noise lsecond only to the
infamous 280Z of W2NSOI was
fooled by the Triton IV. E,ther I've
discovered a new Wily of suppreuing
igl ition noise, or Ten-Tee knows how
t o fool it lbu t I hiM!n 't cured the 2m
rig, so it InJst be t he Triton IV). An
accessory noise b lanker is also "" ail·
able,

The approaching Christmas hol i
days and Old Man Winter prevented a
jaunt up Mount Monadnock o r some
other nearby peak, so my 12 V
batlery ·powered OXpedi t ion was
scra tched fro m tile test. Instead I took
the rig on holiday, threw up a wire,
and proceeded to have a blast oper
ating battery portable. All I packed
was the Tr iton IV, mike, key, and
dipole antenna . . . and it all lit into a
briefcase with room to sparel
(Murphy he lped me for get a 12 V
battery, so I had to buy o ne a t a loc al
hard ware store.I

The best thing about the Tr iton IV
is honestly hard to pick . I know
you 're probably saying that's a put-on
. . . but it is not. The Triton IV is
about the most flexible transceiver
I've eeer see n. I rea lly like its rrue
break-in CW ... just like VO X, but
more. You can heat in between words
- even characters. CQ asos are sud
denly spontaneous, less stereotyped.
The system really gives you an arfvan
t age in OXing, because you can slip
yo ur call in fast . (The tran smit 'receiW!
switching is instant , and your QSO

rate in contests is bound to improvoe.)
Tun ing the Triton IV is easy . ..

switch bands and turn the carrier on.
Peak the drive with the ALe LEO,
tweak the receiver to eescoeoce. and
away you go. (That's unless Murphy
got yo ur antenoatl

All no-tune rf amplifiers require a
p ro per load, so unless your antenna is
properly matched, no final (transi!>tor
or tube ) is going to work eff icient ly.
The Trito n IV's transmitter is rugged;
using Ten-Tee's ac power wpply, it
shut do...., automat ically when laced
with a bad match, but ran without
strain in to a good one. A front panel
SWl" ind icator on transmi t doubles as
an hotlt'St 5-meter on receive.

Ten-Tel: has m ade a lot of these
Tritons and Argonauts. The hams
t here are dedicated and proud . Their
owner's manual says a 101 more about
comoaov philosophy than any other
manuals I've read lately. " There are
suff icien t Tritons now in the field to
indicate to us that there are several
ra ther serious information gaps in ...
the case of new technology such as
solid state no -tune rf ampli fiers. The
mai n concern appears to be a maner
of fundamental teehnica l knowledge
regard ing swr, e fficiency, and pro tec·
tive ci rcui t ry such as LAC and power
supply overload pro tee t ion" Ten-Tec
goes on to list 10 points to keep in

mind when using t he Triton IV; most
concern antennas and SWl" and the
thrust is one of ham radio' s cardinal
rutes: the better the antet'Vla, the
bertee the sig nal.

That company ph ilosophy I men·
t ioned earlier comes throug h in Ten
Tee's warranty sta tement as ~II .

" The warranty is not voided for
attempted repail'$ to defective uni ts,
the installation 01 additional switches,
etc., when there is no change in the
basic circuits." The fina l transistors
are warrant ied for 5 years, pro rata. A
set of lab measurements came with
our Trito n IV test uni t. On typit::al

ham shack test equipment Ipcwer
meter and mon itor scope}, the power
output specs matched within 5 Watts,
carrier suppression appeared better
than reported , and, as t he receive r
specs indi cated, no unwanted si(1'lals
could be hea rd . Th e Tri ton IV was
fun to use , .. a pulsed crysta l can
beater wil ic h attenuates incoming
si!Jlals truce), Iront panel ALC con
trol, fulf break·in CW, sidetone moni ·
tor , t 'M> CW bandwidths with an
optional f ilter , an B pole crystal fi lter,
offset tuning, select able sidtoband,
exceueot stabi lity , 200 W input. and
enou\tl accessory connections on the
back panel to run an a mplifier an d
remo te receiver lincluding mu tin gl.
There's power fo r VHF ·UHF ccn
verters (OSCAR anyone?!, digit al Ira
quency readout lpre'wired fo r Ten
Tee 's own unit!, an d a half dozen
other Ten·Tee llCCeS$OI" ies, including a
160m ccove- re- and remo te VFQ .

In short , the Triton IV does ......at
Ten-Tee says it will. It's an attractive,
reliable, flexible, all-t ransistor HF
transceiver .. . and it's got a lo t of
cress. Ten-Tee Triton IV, price clas:s
$699.00, ec power supply S99, Ten.
Tee IrIC. , Sevierville TN.

Warrun Elfy WA 1GUD
Associate Edito r
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NYE -VIKING KEYS

CW is not dead. fn fact, with the
ever ·increasing number of Novice$
entering the amateur ranks, and t he
recent e xtension o f Novit::e priYileqes,
to Technic ians. CW is enjoying an
increase in popularity not seen since
the day of the spark transmitter . The
cho ice of keys is as wide as the quality
of fists. They range from $ 1.49 mass
merchandise varieties to high priced
gold presentation models. For both
t he newcomer and the exper ie nced
brass pounder, picking the right key
can be a frust rat ing job.

Much has been written about t he
pros and cons of st rai\tlt keys, bugs,
SQUeeze keys, elect ronic keyen . etc.
Most hams, however , would probably
l<.1ee tha t the old favo rite is the
standard stra ight key. One of the
lar\ll.'5t select ions o f st raight key s avail
able comes from the Willia m M. Nye
Company of Bellevue, Washington. In
ill time well known for products that
are low in Qua lity and hi\tl in price,
t he Nye--Viking line of CW keys and
accessories stand out as an except io n.
They haW! eight separate stra i\tlt keys
ranging in price from 56.65 for the
standard black and c'-"ome to S13.5O
for the t op 01 the hne heavy du ty
with a shorting switch. Thei r keys are



moumed on d ie cast bell!S and are
available with brass, chrome, or
nickel ·plated hardware.

Both the beginner and old·lime!"
will l ind the Viking keys a joy to use.
Ad justment is easy a nd th ey have the
solid fee l t hat 's necessary fo r serious
CW operating. In fact , after a three
hour session at the transceiver work·
ing the Novice bilnds. there was no
evidence o f the dreaded "glass arm."

Although the straight keys are the
standard of the Nye-Viking line, they
also ma ke what are called the "Super
Squeeze Keys." While they can easily
be ut ilized as a sideswiper, the Viking
squeeze keys are designed lor use with
an automatic keve-. For the sake of
nostalgia, Nye also olfe!"s a te legraph
sounder lor 51B.oo. Also in the Nye
line are two rNItchboxes. retailing for
$212 and $355.

Nye also told me that a new ran
dom wire tuner will be available about
the t ime this art iCle goes to press. It
will handle full lega l power from 2·50
MHz and will retail for below $300 .
Complet ing the Nye line is a heavy·
d uty low pass filter which se ll s for
$19.95, and two phone patches. wit h
or withou t built ·in speakers. They
retail for $44.50 and 536.50.

Some readers will rl!a)Ql1ize the
Viking keys a nd matchboxes. The line
was origina lly manu factured by the
E. F. Johnson Company. In 1973, they
decided to phase out their a mate ur
products line and the William M. Nve
Company purchased the d esign a nd
manufacturing rights. Since that t ime,
t hey've improved and expa nded t he
line, add ing tbe squeeze key to the
origi nal produc\s.

The Nye Company is a small organi·
zat ion wit h a h iqh qual ity, ca~fully

built produc t line which should give
the owners a liletime o f dependable
service. In th ese days 01 mass pro duc
t ion, that's a pleasure to see . Wm. M.
Ny e Compan y, Incorpora ted,
1614· 130 NE, BMlevue WA 98005.

St.n Miastlcowski WA1UMV
Associate Editor

MODEL TT LP LOG IC PROBE
Sylvanhills Labora tory 's TTLP logic

probe was desi(Tled to be used in
test ing logic levels that a re eit her
static o r asynchronous. Since mo st
counters, tfip.tlcps, etc., change states
on tfe tra iling edge of t he input
wavelorm, the uni t was simply de-

si~ to capture the ~ive.going

pulse. And it uses a seveo·segment
LED display to teU you if the volta'Jl'l
is a logical one or a logical zero. If the
voltage is 0 to .8. the display reads
"0"; if t he voltage is 2 .2 to 5 , the
display reads " I". Simple as that!

The conrecuons are even easier ...
connect the blad lead to the ground
of the system under test , connect the
green lead to a 5 volt supply point ,
and you 're a ll set. If you have power,
a decimal point is displayed. Touching
the probe to lhe terminal under lest
then gives you a logical 1 or O.
(Voltages between .8 and 2.2 give a
b lank disptav.l All in all, it's a simple
an d easy to use logic probe fo r the
hobbyist or TTL designer. Options
include an overvoltage protection ci r
cui t (sho uld t he probe be touched to a
yoitage as high as +24 V for several
seconds), and a model TTLP-2 l wi th
memory). The bilsic TTLP 1 IS

$ 19.95: t he TT LP-2 is 5 24.95, and the
"overvoltage protection" is $.75. By
the way, th is is a fUll y assembled
probe, not a kit. Fo r fu rther informa
t ion contact Sylvanhills Laboratory,
toc., '" Sylvanway, Box 239, Straf
ford MO 65757, 4 17-73(j.2664

BobL_
Systems Manager

NEW SCANNERS
F ROM HEATH

Heath Company has int rod uced
two new 8 channel VH F Scanning
Monitors. The GR-113 1 Hi Band
Scanner and t he MR-1 134 Marine
Band Scanner are designed to provide
hours of e .citing and info rmative
listening _

The GR-1131 Hi Band Scanner
monitors any combination of 8 chan
nets in the "emergency services" band
(146- 174 MHz), automat icall y tun es
in o n police, fire, amb ulance, U.S.
Government weather broadcasts, and
more. The G R- 1131 sca ns e ach chan·
nel , stopping on tIIy signal , tIId re
SUrTW!S scanning a fter t he transmission.
A priority channel feature checks the
channel you're most interested in
fNefY 4 seconds and au tomalically
swi lches 10 it il there is act ivilY on the
chan nel. Other fe at ures include chan
nel lockout buttons, lighted c ha nnel
in d icators, automat ic o r manual
channel ~ lection, an d a 4 pole crystal
fil ter for good selectivi lY. For aowd·
ed signal areas, an optional 8 pole

filter is iJYailable. It also features ,
bu ilHn te le1lCOping antenna and pro
vision for an e.ternal antenna.
Opera tes on either ac or 12 V de. The
GR ·1131 is per lec t lor volunteer fire 
men, civil defen se per sonne l. Of just
for listening.

The MR-II 34 Marine Band Scanner
;s a valuable accessory for boat owners
o r anyone who lives ne." a harbor Of

lake. It monitors any 8 frequencies in
the 156-1 63 MHz marine band, and
picks up weather reports, marine
emer'Jl'lncy channels, harbor instruc·
tions, ship to shore and shIp to ship
commun >cations, and more . The
MR·! 134 has the same deluxe feat ures
as t he G R-1131, an d inc ludes a rugged
splash resistant case ideal lo r marine
use.

The IWO scanners are mail order
priced at $89.95 and 599.9 5 respec
tively. Heath Company, Benton
Harbor Mf 49022,

NEW TWO·PALLET
ALUM INUM TOO L CASE

Jensen Too ls and Alloy s has intro
duced a new tool case fo r the l ie ld
engineer o r technician who frequenlly
travels by a ir. Constructed of jet
srrooth, seam free molded aluminum,
the case weighs only e iqht pounds yet
is strong enough 10 stand on. It is
desiW1ed to resiu abuse and take the

hardest knocks of airline bl991ge
handling equiprrenl.

Among its fea tures are a full length
piano h inge acro ss the bad, a lo ngue
and groove closure with a live rubber
gasket to seal o ut mois tu re, dust and
d irt , a do cu ment pouch inside the
covet. and a key less combina tion loc k.

The bale-type Ietcnes are chrome
plated and t he matching handle is
made o f touqh 'reone. The two reo
movable pallets hold a lull comple
mel'll o f tools and the pockets are
both riveted and stitched fo r strength.
Inside dimensio ns of the case are 17"
x 12%" x 5".

Th e case sells fo r $145.00 with
quan tity prices substan tiall y lower, To
order , or for a free clltalog describing
other tool cases and tool kits, write:
Jensen Tools and AJloys, 4 117 N.
44th Street, Phoenix AZ 85018 or call
(602) 959-2210,

AMPEREX VH F s HF
AMPLI FIER MODULES

Ampere. Elect roni c Corporation
has a new line o f VHF and HF
amp lif ier rrcdcres conlaining internal
matching networks for b ro ad band
applicat io ns. Two units, desiW1ated
8GY32 and BGY36, operate at 68 to
88 MHz and 148 to 174 MHz rescee
tively . Each IT'lldule will deliYef better
than 18 Watu with • drive power of

"
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less than 150 mW at a $Upply voltage
of 12.5 volts. The input impedance
and output impedance are matched to
50 Ohms with no instability into a
VSWR 01 UP to 3: 1 over all phase
an gles.

Both the BGY32 and BGY36 will
no t be damaged with VSWRs of 50: 1
through all phase angles at heat sink
temperatures of up 10 70· C.

Tile pr ice for both modu les ;s
$52.50 in quantit ies o f 1-9, and
$44.50 in quant ities o f 10-99. neuv.
P:rV 01 sample quant it ies from stock
with production units BYailable in 90
days, Amperex Electronic coroore
tion, Hicksville NY 1/802. (5 16)
93 1·5200.

VAESU 24 HOUR CLOCK

A new precision cloc k which te lls
t ime anywhere in the world at II

glance hilS been announced by Yeesu
Electronics Corporation. The time in
any principal city or time lone can be
simultaneously coordinated with local
time on a 24 hour basis. After the
initial setting, as the clock runs, II

Time Zone Hour Disc advances auto
matically . showing correct time all
oyer the world without furtner adjust 
menL The clock is e$pl!Ciaily designed
to withstand 1hock , llnd rTlllY be hung
on a wall or placed on ill desk mount .
The clock will run an entire year on a
single 1.5 volt flashlight battery and
the mechanism starts as soon as t he

battery is insertecl. It measures silO.
inches in diameter by two and one
half inches deep. An excellent item
lor the business office. ham radio
operator, shor t wave listener. boat
owners and o thers who want an ac 
curate. dependable clock. Priced at
$30.00, it is available at all authorized
Y-.. dealers in the United States.
YJesu Electronit;$ Ctxpoi'ation. PO
Box 49$, 15954 Do~ A..enue,
Paramount CA 90723.

INTERS IL FR EQUENCY
COUNTER Tl MEBASE

tn tersu has broadened its line of
timing microcircui ts through the addi ·
tion of the ICM7207A, a new fre
quency co un ter timebase. Used
together with a 5.24288 MHz crystal
and a 7 d igit unit counter such as
Intersil's ICM7208, the new circuit
becomes a complete timer-frequency
counter.

The new circuit is pin for pin
co,mpatible with Intersil's ICM7207;
however , it has 0.1 and 1 second
count enable window output.

When used with the ICM7208, the
cirCuit 'S four outputs provide the gat .
ing silP'la ls for the count window,
store function, reset lunction, and
ITIJltipleK frequency reference. The 1
second count enable makes it possible
to obtain 7 sio;;ni ficant digits when
measu ring frequencies over 1 MHz

with the least significant digit ~ading

in Hz.
The ICM7207A will tak e crystals

from 1 to 10 MHz, provid ing outputs
at crystal frequency, and at ~212,

~ 220, o r +(220 10. 10) d ivider stages,
The new circuit has a stable HF

oscillator, and it dissipates less than 5
mW at 5 vollS. Accord ing to Intersil,
the new circuit will be qu ite useful for
applications req uiring a system t ime
bee, cecmcsccce calibrat ion gener a
tor, marker generator strobe, or fre
quency counter controller . The c ircuit
is packaged in a 14 pin DIP. Dice are
a lso availab le. Pr icing is as follows:
ICM7207 AIPD 1·24 $6.60, 25-99
$5.35, 100999 $4.40. Dice pricing is
as follows : ICM7207A/D 25·99 $4.20,
100999 S3.5O. IntersiJ, '0900 Nonh
Taflr<Ju Al't"., Cuperrino CA 95014.

LARSEN KULRODTM
MOBILE ANTENNA

Not unlike the proverbial search for
an honest man, my search for the best
mobile antenna has been fraught with
peril. I've been led through radio
stores, electronics catalogs, and dark
arle~. ,'ve tried gutter mounts that
gut the finish, trunk lip mounts that
creep off , and "super" r1'liI\PlI!t ;c
mounts that fan off in a five mile per
hour breeze. Couple those frustralions
with a complete inability to obtain a
swr below 2: 1 and you have the stuff
of which nightmares are made.

Finally, I can stay home nights ...
I can sleep peacefully and dream of
rare OX. All because I've found it 
the most near ly perfect mobi le anten·
na that I can e xpect in this life. It 's
called the larsen KulrodTM , made by
larsen Electronics, Incorporated of
Vancouver WA. As far as , can see,
Larsen manufactures and sells the
most comp lete line of mobile VHFI
UH F antennas available. It takes a few
minutes to figure out th e massive
Larsen catalog, with its pro liferation
of mounlS and whips, but no matter
what type of mount you need or
want, chances are they have it.

If you're al all like me, you'~

probably never been complelely hap
py with your mobile mount. B'!t
happi ness can be found here. A quick
look at t he chart of available mounts
includes a strong gutter clamp model,
a trunk lip mount, a trunk gutter
mount, and I'NO permanent hole

mounts - the standard 3 /4 inch hole
and an absolutely beautiful 3/8" hole
mount that can be installed with
standard toots without the need for
getting inside the car body. It's called
a blind mount and will solve nurrer
ous installation problems.

The shining star of the larsen
mounts is innocently called the mag
nelic mount . So what , you say?
You've seen plenty of m&!Jletic
mounts, most of them qu ite eseess at
speeds above 35 miles per hour since
they exhibit a propensity for falling
off. This mount is different. It's
guaranteed to Slay put at up [0 100
miles per hour. (Professional race
drivers, take note.) The magnet itself
wilt lift 18 pounds , which is more
than enough pull to keep it c linging
tenaciously to the car. Th is feat is
done by two methods, one using
ultra-strong magnets that _e re
cently deve loped, and the second by
the very simple idea of increasing the
mount's surface area. It works, and
we ll. Wi th the concern we all have for
having our rigs end up in the hands of
some rip-otter, lhe magnetic mount
seems the logical choice for uttra
qu ick removal and hiding.

If the standard line of mounts isn't
emugh, adapter mounts are available
for just about any eKisting antema.
All you have 10 do is screw the Larsen
on and you're ready to transmit.

The whips themselves are available
for any freoquency from 27 to 500
MHz, They're made of Ihe highest
grade stainless steel and are cceted
four limes to make ~e no corrosion
gels in the way of signal outPUt. ,
made the mistake of trying to cut the
whip with a pair of heavy pliers,
something that can be done with most
antennas. No way. The pliers wouldn't
even make a dent in the surface. A
vise and sharp hacksaw were needed.

Following inslructions, , cut the whip
for 146.52, and was given a 1:1. 1 on
the s_ met er. The 5/8 wINe really
punches out, even mounted on an
angle on the small trunk of my car .

The situation was the same wilh the
bue loaded 6 mel....- whip. Pick your
frequency, cut the whip, and see the
SWl" needle move hardly at all. 8est of
all, my antenna-laden llehicle can be
returned to an innocent antenna-free

Continued on~ 140
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Here 's some of the proof. • •

II.4EM E - Th is is my second TRITON IV. They are eaeeuent xceivers! WU tCII _ tev II. Dynamite! W9NIU _ • am ~e,y thrilled .... itll this unit, il is 'fUI.
I thin k you have scooped the field. Wl OAYA - I l ike CW and full break-in. (Beautiful ) It3TfU _ I love the unit. Wl3YlZ _ Rill is just great. COmbined with
your selvin makes a super transceiver. WNOSED - lIeauti/1I1 radio to USf. Magnificent CW filter! Jusl a purf joy. WIIIT - I have had my TRITON IV for
two months and am delighted with it. YNIMBV - It Is a very nice ,ig. W3GU _ New feat ures very welcome. wone - Bought one 01 the first TRITON
II, like it so welf I updated it with a TRI, ON IV. W2TBK - It is absolutely t antest.c . WBOOPI - I am pleased wi th the rig, WA3GJA _ Very-very-yery
nice. Good audio qualit y. WSZBC - The most outs landing rig I have ever used. KICIQ _ Ex ce llent rig, Good filters . W7BKK - Very happy .. . getlinll exce ll enl qual.
ily repor ts. W2CET _ Power·s ignal reports Ilood , WB2UEH _ I like the compactneS5 and appearance , VE31BK - An excelle nt rig with superio r recelvinll quali ly.
K41 YM _ I think II is tops. WA4 l0G _ I've become so used 10 dip, peak and adjusl , this TRIlON is a beau tiful new experience, Kt71HW - Eny to set
uj)-wolks creal. K4J~O _ Seems 10 be very FB ril. WA 7KHE _ Fantastic performance, Thanks for a fine rll_ WB4BPG - No problems-fine rig. VEiBI 
Good work. W9HQT _ Receiver better than e ~pec led, CW brea k·in is super , WUP _ Tre,nendo~s transcei ver. I appreciate your engineer'nc. WA2lltO - Won·
derfu l, KOSFV - Real nice r ic. You thoulhl of almost every fea ture and b~ilt it in. KQ 90Q _ Beaut iful. WB OIIQ _ Beau tiful radio; however, your ads do not
do Justi ce to the ra dio. WNSSOII _ Very loptlisticaled-Easiest lunini rill ever , Very Ilad I bOllght il . U OJV - VelY impreS5ed. W4L ZP - Very cood results .
Put out 100 watts as l ood as 300 wall rils . WA4DQY _ I think the TRITON IV II i rnt . W6QXII - Apprec,ate full CW break·in. WDIIIII - Enjoy lilllt weicht.
VnCYK _ I am e~trem e ly pleased with the clar ity of rece iver and after pultini r l, on the all , rece ived unsolicited complimenls on the a Udio Quali ly of the
transmitter . UP"' _ Was 3rd in USA, first in fourttl district in WWCQ contes t. wlnu _ Own Argonaut. Both fine I i,s. W4CDA - Compact , lith l weith t,
cood en, ineerini . WB2WI; _ TRIY ON IV is the most versiWe CW/ SSB radio I hue ner «see. WB2fM V _ Oulstandlni . Hip ly pleased with performance.
WAUCI _ A rul nice ri,. I have owned about every other make. WS EC K _ Works nicely. WB4 ECO _ I tried this r l" • pleasure to operate . WA4Y1tK 
[ace llenl reports on aud io. WBlIIKB _ Wonde rful . WgQPQ _ An exce llent r il _ l ov. it. wnop _ Ma kes runn in, SSB neb a 1811 b reeze ~ Also lood on CW
nets , Wl1lJIY _ Fanlastic r ic. W4 MOB _ Has rek indled my interest and enthus iasm in A~Ieur Radio to an extent I hadn 't thoup t pO$5,ble . 1t far out dll'
tan ces any competi tive produ ct at anr price . WsOR _ Very nice. Been a Ilam for 45 years and now solid state perfect ion. W2 RPII - Exce llent ril.
WNOTOK _ TRITON IV is a fabu lous e.eee of equ ipment. W5VlW _ Verr nice ric Wl2lQF _ Wow! WgJCV - Tn. lor liv inl us a fB piece _01 equIpment
made ill Ihe USA. W'GHO _ Verr pleased, "UlI _ Seems to have everyth in, des ired . WU Z _ A pleasure to oPerate. W2FKf - Gre,test fit I eve r had.
So far ill • month 34 QSO's .. ithou t one milS. Been. ham since 1922. W'CYC _ "'ottl int but complemellts. WB9Ul - Well pleased with performance and
s implicltr of OPerati on. UETI - Rit is treat. WICHY _ Man- ! what a ri, . I've had th is tall s ince 1929_ Never saw anr thinc like it and I've seen tnem
a ll! WB2MIU - Seems like everrttl in, the S • _ 0 · . was suP1losed to be at one th ird the price. WN(l VHl _ I thin~ it 15 , Yery lood rit· wuno -
Break·ln CW is verr impressive. KoCBI _ I be lieve it is one of the l inest Hf Iransce ivers on the mar~ et. I een't lell rou how plused I am with the noise
branker. I call iet on tne air Irom mr home st,tion ,gain lor the lirst t ime in , lew rears. Other riU WIth noise blan ~ers just didn' t hack il. Wn'HW 
I am verr pIUSI'd With th is eOllipment. 1t is certainly of hip Qualitr . WTlI l _ b cellent equ ipment . WBORWI - Couldn't be more pleased with it. II
certainly hn performed beautifuJlr and is . 11 I ..pected and more WB4QlT _ l ike il ~err muctl - keep UP the Cood work. WNn VX - Really impressed
with looks ,nd perlormance. WoNC _ Ve ry FB ric. Perlorms up 10 ~peC i fication s. an u cenent deS'in . KIPBI - Alrudr have TRnON II and IV . W7KO 
This little " T"" is smooth as silk •.• I've rete ived some very flatt er inc reporls about transmitter voice Qua lilr and the CW operation is the crutest.
wlI,no _ I found teat the TRITON IV wn the best rir on tile markel for ' round $800. I love it! W2JBK - It is ,bsOlulely fanta st Ic. W'fll - Am .m,zed
at receiver performance. I thOlliht I had. top 1I0tch receiver with the H· · · · · . _.! WlfYM _ Your ryu.ntee Is lefresllinllr proper. weM OK - Sure malles
• iUY look Iwice at his old tUbe type iear , wnn _ f inest CW ever, CW se lect ivity very good. WB61 VR _ Very s. tls fied with TRITON IV. Just wh.t I was
100kinC for to use on my yacht. Thanks , Wl8llllP _ Also have a TRITON II. I am plea sed th at AI I<ahn and the co qd lurs at TEN·TEe tlloulht of the CW OP
erator ! W2EM~ _ bcelle~ t Am,teur cear meets and exceeds adver tised claims. WoAMJ _ It looks li ke there Is nothinl lell to be desired. It Is beautiful,
W6SE _ The recei ve funct ion is outstandinc. It Is superb in t ransmit. W18V _ In love with this tantasnc gem. It 's so easy and a pleas ure to opera te ,
WUSII _ Very happr with performance, Partlcula rlr impressed with full break·i ~ and light weight. WAOIMS - Br far Ihe bes t r ig I have ever ope rated. I am ilad
I deCided on the TRITON IV and not one 01 the other t ransceivers on the market. WA8HQO _ Thank you ge~t lemen .

Add your name to the growing lis t. See your TEN-TEG dealer
or write for full details. TEN-TEe ,INC.

SEVIERVILLE, TENNESSEE 31862
[X PORT,5715 LINCOlN AVE., CHICAGO. ILL 606"6



Tracking
the Hamburglar

Social Events

RIPPED OFF: loom IC22 2m Ir....s
ceiver, lIn 1311934. Stolen fro m
Y'ehicle in Regina, Silskatchewan on
Seotember 24, 1976. Contact Ed
aerrve-e VESGE, 141 0 East Heiltll s.
Saska toon SASI( Canada S7J3BS.

TAKEN : loom 22-$ tranllCeiver , sin
0 182. Stolen hom my car. Contact
Glenn Packard, 28 Bryan Street,
Havertown PA 19083.

STOLEN: leom 230, sin 240686.
Heathkit HA202 40 Watt amplifier 
2 meter . series ..03608. Larsen JM
I SO magneti c antenna. Taken from
my parked car at my house, October
16, 1976. If found contact the Eaton
County Sheriff 's Department , or
Robert Handy, 484-6300, or the
Michigan Slate Police.

MANS FIELD OH
FEB 6

The Mamfield Ohio Mid Winter
Ha m feu Auction will be held
Febru ary 6, 1977 at the Richl lll1d
County F a i~ rounds. Mansfield . Ohio.
Prizes. flea market, auction - large
heated building. Doors open B am.
T a lk · in 146.34/.94 and .52/.52.
TiCkets $1 .50 in advance, 52 .00 at th e
door. Contact Harry Frie rhen K8JPF,
120 Homewood. Mansfield, Ohio
44906 o r phone (4 19) 529-2801 or
(4 19 ) 524-1441 .

TRAVERSE CITY MI
FEB 12

The Cherryland Amateur Radio
Club will hold its 41h annual Swap 'n
Shop Saturday. February 12. fro m 9
am to 4 pm at the Northwestern
Michigan College in Traverse City. A
donation of Sl will include a chance
on all prizes. There will be plen ly of
free display tables for whatl!V\"l" you
may wish to bring in electronic equip
ment and parts. Everyo ne is welcome
and a lu mout o f over 300 hams and
e"perimenters is e"pected from all
aver Michigan. For rrore information
please contact Bill Mader WAfNfWM,
at (616) 326·6392 or Bo" 2. Empire
AFS, Michigan 49630.

WHEATONIL
FEB 13

Th e Whealon Commu nity Radio
Amaleurs will hold their 15th Annual
Midwinter Swap & Shop on Sunday,
February 13, 19 77 , from 8 a m to 5
pm, at the DuPage County Fair·
gro unds on Marn:hester Road (near
Cou nty Farm Roadl on the west side
of Wheaton, Illino is. Some ta bles will
be provided, but br iog yo ur own if
possible. WC RA invites anyone wilh
an interest in buyi og or selliog new or
used electronic equipment to atte nd
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RUSTLED : Motorola Metrum I I,
..C064 with 94, 76, 88, 82 , 67 , 75,
85, 34, 70, 52, 9 1, 79. 18 PL
Motorola HT220 H23FFN .. TP I 174C
with separa te 12 freq t& r 51", 18Pl.
TT o n back, "custom WB9BVT" on
rear. Robert Scott W89BVT. 200 W.
Ch icago Ave., Oak Park Il60302.

LOOTED : ICOM IC-22A ., 34 05272
..... ith " Ken nelh Tend icj., " on rear, 9 4,
82, 88, 52, 79, 76, 67 , 6 1. Kenneth
Tend;ck WA9FQT, 1675 Von Braun
ru., Elk Grove Village IL 60 172 .

LIFTED : ICOM-22A " ' 827, ..... ired
for DV21. Motorola mike . Oscar Klein
K9LTC, 18 W. 080 W. 141h 51.. Villa
Park IL60181 .

ROBBED: TR22C "'810284, sure

this hamfest , which will be inside
large. heated buildings at the la ir·
grounds. Advance tickets (iI'iail abie
until February 1) are 51.50. and
tIckets at the door are 52.00. Write
Oran Hiscox W8 9JJ L. Ticket Chair·
man, Whealon Communi ty Radio
Amateuf5, P.O. 80x OSL, Wheaton IL
6018 7. Commercia l e" hi bilor~ should
write Paul Se xauer W9JTO, at the
same address.

GRIFFITH IN
FEB 19

The Lake Counly Amatet.lr Radio
Club's 24th annual banquet is Satur
day . February 19 OIl 6 pm. at the
Griffith Knights of Columbus Hall,
1400 Sou th 8road Street. Griffith.
Indiana. All lhe delicious home
cooked food you can eat , wine
fountai n. entertainment, !Jlest speak
en, special awards. door prizes. cash
raffles and a dance band a tter. Tickets
are $7.50 each: no door purchase.
Write (prior to Feb. 3) to Herbert S.
8rier W9AD (W9EGO!. 409 s. 14th
Street, Chesterton IN 46304_

VIENNA VA
FEB 20

The Vien na Wirell!1S Soc iety annual
Wi nterfest .....ill be held at the Vienna
Community Center. Indoor tables.
sales, techn ical sessions, prizes and
food. 8 am to 5 pm Drawing at 3 ,30
pm Admission is $3.00; tables $5.00.
Info rmalion write 80x 41a, Vienna
VA 22 180.

NORWOOD MA
FE8 25

The Norwood Amateur Radio Club
will be holding its annual auction on
Friday even ing at 7:30 pm on Feb·
ruary 25. 1977 at t he Norwood
(MassJ V.FW. Post on Dean Street.
Norwood. Th is is just off u .s. Roule
1 south.

mike, 8NC ant jack. John Duval
K9F IA, 4824 Francitco, Do.....ners
Grove IL60515.

TAKEN : ICO M IC22A ., 46 11.
Edward Holl WB9FVG, 7927 5.
Komensky, Chicago IL 60652.

KIDNAPPED: FTl01B, sin 316498
stolen in Dalla$, Texas on November"
25. 1976. Howard Vorpahl, 222 S.
Marsill is, Apt. 210, Dallas, Teus.
(2141 14J.(1991.

LI FT ED: HR 2B Regl'ocy, sin
49-01623, was sto len on November 26
between 5 & 6:30 pm from my auto
parked in my drive.....ay. Also taken
.....as a Heathkil Micoder. My name and
call >\ere etched on the side 01 the
inner chassis. and my call .....as etched
nea r the power p lug. A fuse ho lder
had been added 10 t he rear pane l
(Buss GMW sub-mjnlature] . The light
for the dial had been mo(hfied so Ihal
a short had to be made in the power
plug 10 make it light. Tho mas DiMilia
J r. W1VGZ, 8 Hilto St., Saugus MA
01906. phone: 445 ·0050 8 am to 4
pm ; 233-7541 a ll o ther times.

DAVENPORT IA
FEB 27

T he a n n ual Davenport Rad io
Arnalet.lr Club Hamfest WIll be held
Sunday. February 27, 1977 aI the
Masonic Temple in Davenport. Iowa.
Admission is 51 .50 aOYiJrn:e - $ 2.00
at the door. Ta lk·in on 28/88 and 52.
Refreshments and tables are il'ia ilable.
For in fo and tickets send SASE to
Dick Lane WA0GXC, 116 Park
Avtlnue , So. Eldridge IA 52748.

LIVONIA MI
FEB 27

The Livonia Amateur Radio Club
would like to announce that the 7th
Annual L.A.R.C . Swap 'n Shop will be
held on Sunday, February 27, 1977,
fro m 8 am to 4 pm OIl the Stevenson
High School in Livon ia, Michigan .
There will be oreruv of tables, doo r
pr izes, re treshrrents, and free park ing
available. Talk-i n on 146.04 /.64 and
146.52. For fu rther informal ion ,
wrile Neil Coffin WABGWL, c/o
Livonia Amateu r Radio Club, PO Bo"
2111 ,Livonia MI48150.

LAPORTE IN
FEB 27

The LaPo rte, Indiana ARC wi ll
hold its Winler Hamfest on the 27th
of February , 1977, beg inning at B am
(Chicago t imel at the LaPorte Civic
Audilor ium Good food . p lenty o f
free tables. 50 miles east o f Chicago.
Talk-in on 01 -61 and 94, donation 52
OIl the gale. Information from LPARC,
PO Bo" 30. LaPorle IN 46350.

MARSHALL MI
MAR5

Michigan Crossroads Amateur and
Computer Hobbyists Heamarket ,
Junction 1-94 & 1-69, at the Marshall
High School, Junct ion 1-94 & 1-89,
Saturday, March 5 from B am to 4
pm Forums and YL lo urs' Sponsors:
WB800U (MHS " AMPS") and WBDF
(SMA RS, Inc.!. For nnre informal ion
KBUCY - 616·781 -3554.

LOOTED: IC 22A transceiver, sin
4611 , taken from my PinlO et 4300 W.
Roosevelt Road in Chicago on Novem
ber 23, 1976. Cicero police report
number 35310. It has all the standard
fact ory cry$lals plu s 141.45 in/147.75
OUI repeater set. Also in the set are
crystals for MARS. They are 148.01
simplex and 148.01 io/143.99 out.
Ed_d C. Holz WB9FVG, 1927 S.
Komensky. Chicago IL 60652.

RUSTLED : 2m·FM tr/ll'lsceiver,
Regency HR-212 sin 24.{)1253 taken
from my car on November 23, 1976
in Coral GaDles, Florida. Claude G.
Edge W4P LZ, 1178 Firthview Drivtl,
Melbourne FL 32935.

HIJAC KED: Trio TR 2200 2 meter
FM transceiver, sin 62 1270, was taken
on November 23, 1976 along wilh my
1976 Chevrolel Corvette. The trans
ceiver was not in its case and had lhe
on/off volume cont rol removed and
wired to the console of the car. If
anyone finds both the car and radio,
keep the rad io and give me the carl
Richard C. Bean WA1K DL, 10 3
Forbes Road, Westwood MA 02090.

STER LING IL
MAR6

The Sterl ing-Rock Falls Amatet.l r
Radio Soc iety will hold in hamfest on
Sunday, March 6. 1977 et tbe Sterling
H~ School Field House, Sterling IL.
Contael Don Van Sanl WA9PBS,
1104 5th Street, Rock Falls u, 61 071
fo r t ickets. Advance donations 51.50.
door donatio ns S2.00.

PHOENIX AZ
MAR 6

The Winter Hamfest will be held
March 6 at South Mounlain Park at
the south end o f Cent ral Avenue,
Phoeni x. Featuring swap meet, eyeball
and pot luck. Sponsored by the Ame
teur Rad io Council of Arizona.

BRIDGMAN MI
MAR6

Blossomland Amate ur Rad io
Association .....iII hold the 11th Annual
Spring Swap-Shop, Sunday, March 6th
at Bridgman Middle School gym, Lake
St. at Tower, Bridgman, Michigan.
Ex it 16 on 1·94. Expanded facilities,
refreshmenls, prizes, and fun. Ta lk·in
on 22/82 and 94. Table space
restricted 10 rad io and electronic
items only. Advance t ickl!l: donation
51.50. Tables 5 2. Write : John Sulli
van, PO Box 345, St. Joseph MI
49085. Make checks payable 10 81os-
somland A.R.A.

WHITEWATER WI
MAR 20

The Tri County ARC (Whi tewaler,
Wisconsin I Hamfest will be held
March 20, 19 77 in the Whitewaler
Armory. Donat ion : $ 1.50 in advance,
$2 OIl the door . Reservtld tables $2 in
advance. Write Doc Wallers WB9 EMR,
81 N. Main Street, Fo rt Atkinson WI
53538.

MAUM EE OH
MAR 20

The Toledo Mobile Radio Assoc ia
l ion, Inc. ;s sponsor ing its 22nd

Continued on (NIgI! 48
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ELECTRONICS COMPANY, INC.

" One of the finest names in the industry"

SPECIALISTS IN
High-Power

circuits &
R F transistor components,

associated components.

CMOS integrated

WISHES TO ANNOUNCE

A complete line of ama teur H. F. and V.HF. equipment including the best

names in the business.

Liberal discounts to licensed amateurs, has been, and still is, our policy 

trad e-ins accepted.

For your amateur needs from $1 to $?????

Write or Call

B.B.C.
BLUE GRASS PLAZA
2417 WELSH ROAD
PHILADELPHIA PA 19114
PHONE: (215) 464-1880

BULK ORD ERS ACCEPTED BIDS SUPPLI ED
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Looking West
Bill Pasternak WA61TF
14725 Titus St. ::4
Panorama City CA 9 1402

" I have spent 15 years o f my life
gett ing what I co nsider a good oper
at ing repeater W()rking and reliable
and j can't stand to listen to it. "
These were the words of Burt Weiner
K60 QK , licensee 01 the Los Angeles
Mount Wilson WR6AB E repeater
lprobably the world's busiMt and
most heavily populated open two

meter repeater $VSteml. 10 one of his
n.d control stations, Bob Thornburg
WB6.JPI. Bun continued. "Unlf!5$ you
warn to take over the mess. I will tum
it off tcreeer."

The foregoing information was con
tained in an open rene- mailed to
almol! a thousand users of the
WR6A BE repeater t' "plaining the
reason that its new operations d irec
tor, Bob Thornburg, would be reo
moving WR6ABE from the air for a
two month "cool ing o lf" per iod and
out lining what operation on t he
system woul d encompass when it
returned to full t ime opera t ion on t he
morning of January 1, 1977. 6ob's
letter continued 10 detail the reasons
behind his deci5ion. "OYer the tast
wveral months lyeersl, various tech
niques have been tr ied to correct the
operating practices of certain individ
uals. None have been universally
wccessful. At the present time, about
12 people dominate the repeater ,
almost all from bese stations, and all
o perate witho ut significant regard for
o ther users. Not t hat the ir operation is
grossly ille(j81 in the FCC sense; t hey
ID and will occas ionally even let
break ing stations thro ugh, but their
conduct, language, a nd subject matter
are, in general, deplorable and on
noxious. or at least selfish. The cveeeu
complaint could best be described by
stating that these individuals use the
repeater for their own platform. It is
the ir only outlet for their mental
frustrations (which appear to be ex
tereleel. They are parasites in that
t hey use the repeater land some
usersl, rather than utilize the repeater
to talk with its users."

From this, you might have a ro ugh
ind icat ion of the level to which t hings
on ABE had deteriorated. While it's
t rue you can not be the b iggest with
ou t expect ing to suffer some trouble
now and again, ABE was in t he past
few years gett ing more than its share.
If one was at all observant Oller t h is
t ime period, the cont inuing oecev was
easy to rote. Trying to break, even to
contact another station and aSy else
where, had become at times an impos
sible chore. Many of in r!9Ular users,
a good number who had been a part
of its operation from its. days as
WA6TDD, had gone elsewhere as t he
problem children began to wab hold
of the system. This apathy on the part
of a lot of amateurs, the ir unwi lling
ness t o stand a nd fight along wit h the
licensee. was in my mind one impo r
tan t contr ibut ing factor to the overall
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decay. The unwillingness of the well
mannered operators 10 take on al least
a part o f the so lution to this growi ng
menace was st ill another.

By October of t his year, t ypical
day-to·day operat io n of WR6AB E had
become a game of whi ch high·
powered du p lex base sta tion cou ld
capture whom, which one cou ld best
cover up the incessant and ever
present jamming and. in the end .
wtl ich stat ion could best monopol ize
the repea ter's air t ime while saying the
leaS!. While technologically the finest

open system to be found anywhere,
operationally it had reached its lowest
eee.

Why, you may ask, did the licensee
do nothing about the situation1 You
hil\le to know Burt as I do to under
stand. He is one of those one in a
millioll super nice guys whose path
you are for tunate enough to cross
dur ing your lifet ime. He sincerel y
cares about t he feelings of o thers a nd
wanted to ha ve his repeater represent
his personal attitudes. He wanted it to
be an easy-going place where people
could chat with one a nother , get to
know one another, make friends, and
above all, have fun with amateur
radio. For many years. that's the way
it was. I remember it being that way
when I first moved here almost five
years ago. No maner how busy, it was
always a place where usel" respected
user, and where pride ran high.

Then along came a new breed of
amateur, the kind of amateur who
believes a repea ter is a gilt from on
high, pu t there for him to use as he
wishes wit hout any regard fo r his
fellow human beings, be they other
use rs or the system licensee . It takes
only a few people such as these to
wreak chaos on any repeater and such
was t he case here. However , Burt felt
t hat the good would triumph in t he
end and placed his trust in the "good
users" to clean up the system. Unfor
tunately, very few were willing to
assume this responsibility. It was
easier to just go to another repeater
and let the "channel nog5" have their
fun.

Without total pYblic backing from
t he majority o f t he usership, Which
was not t o be had, Burt apparently
reached the conclusio n t hat t he best
way to so lve the problem was to ta ke
the system o ff the air and write o ff 15
years. That is, un less someo ne e lse was
will ing to try and solve the problem
and clea n up the mess. WB6JPI agreed
to try. How1 Bob's leiter coolinues:
"My first act is to remove the repeater
from the air for 60 days. My analysis
of our parasites has indicated that
they need and require a nost. Re
moving the repeater from the air will
require them to seee another host.
They will m9ate to other repeaters
and with luck they will like it there
and stay there . (Editor's note: Vir
tually every other area repeater has a
muc h higher degree of regu lat ion and
d iscipline and , in my opinion, a ta ke
over of another system in a like

manner to the ABE t akeover is not
likely. Not to say that it might rot be
attempted, but rather the likelihood
of seccess is small.l

"The repeater will be forced to
behave. A tight woup of comror
cpeea tor s will be trained and
ordained. Th is !J"OUP will have t he
power to enforce (by various means,
includ ing shutting off the repeater)
certain rules on the operat ion and
behavior that will be used on the
repeater. Subject matter will be
censored. as well as language and
operat ing procedures. Freedom of
speech a nd 'right to use' will have no
precedence. The decision of t he co n
t rol oper ators is aOso lute and without
appeal. If you don't like it, use some
other repeater. This excruciating.
difficult, arbitrary, and strict rontrol
will last for as long as it takes. It is
hoped tha t out of the war will emer~
a group of users with an at t itude and
behavioral pattern that will $I:rt a new
standard for ABE. Those who are
attracted to a t ight ly controlled re
pea ter will surv ive and continue
d emanding from new users a h igh level
o f performance. Therefore. it is ho ped
t hat the tight control , censorship, and
o ther d irect use r con trols will o nly be
necessary for a few mo nt hs. It will be
self-perpetuating. In a few years, the
cycle may have to be repeated. It may
not always work.

.. Agaill, ABE is try ing something
new - user attitude adjustment. To
my knowledge, it's never been done.
We haltl' a good 'handle' on jammers
and jammer·related problems and I
feel that Paul W6AOP and his team
can t hwart the threat of unidertlified
illegal and dest ructive use of the
repeater. Tight control will be estab
lished to ensure that t he 'legal' use rs
will behave. If it doesn 't work to my
satisfaction. then indeed ABE will go
dark."

User react ion on ABE as ~II as
other repeaters was interest ing to
note. It ranged from, " This is a public
utility and you have no right to do
this" (editor's note - while t his kind
of statement might seem as absurd to
you as il does to me, nevertheless it
was indeed heard time and ~in as. a
reason wtly the owner was obligated
to keep the repeater in cce-ettcot, to
"Maybe I'll sue: alter all, I had to buy
a special set of crystals to operate this
repeater and now they' re no good." It
inc luded, "We'll put up a repeat er o f
our own on this channel pair," and, of
cou rse, "Y ou can't te ll me how to
operate my sta t io n or what I can say
o n th is or an y other repeater; I'll say
anyth ing I like ... it 's my right ."
There were more; these are just a few
o f the ones tha i still stand out in my
mind. It was quite obvious that those
making these statements had never
ta ken the time to read the rules and
regu lat ions; lhey failed 10 realize that
t llis and/or any other repeater they
would chance 10 operate was there
through the benevolence o f another
amateur who, through the goodness of
h is heart and lechnological skill, had
in effect invited ot her amateurs to
share the use o f his station. For
indeed. what is a repeater o ther than
another amateur's stat io n t here for
you a nd me to use?

While many usel"S d id voice support
for Bob's decision both on and off the
air, a lot of times the tone o f voice
made you wonder if the gestu re was.
half-hearted. When I would hear such
statements, I would wonder why
people had waited till now to make
them. Why had they not taken
affinnative action themselves long ago
10 remedy the situation befo re it had
gotten th is bad1 Could it be t hat dee p
down inside they ~re mad about
losing use of the system regardless of
how bad operating wocedure had
got ten? I still wonder. Oh, there ~re
some sincere "~Il-w ishers," but they
were far fro m t he majority.

Reaction elsewhere on o ther
systems was quite interest ing. For a
long t ime, other syStems had con
sidered ABE as the "jail" that housed
the outcasts from two meier FM
society. As long as AB E was t here,
everyone was safe. Now the "jail" no
longer ex isted and a number of
systems took interesting action. A few
announced t hat t hey wou ld be going
either part-time or full-time to ne
access while o thers wen t to revised
operat ing scneoutes. A number of
previously 24 hour systems now shut
down at midnight o r thereabouts.
when no cont rol operator is present ,
while others have announced that
cont rol stat ions are continually o n
du ly. While 00 one will admit that
ABE's going away is the reason, it
seems very coincidental. Anyhow, the
amount o f malicious jamming being
suffered by various systems seems to
have increased since ABE went dark.
The jammers are not to be confused
with amateurs who abuse the privilege
of operating a repeater; they are two

enti rely separate entities, two entirely
separate problems. These problem
causers seem desperate to find new
ho mes and new audiences, and to
th wart this, a good nu mber of systems
have " orderf!d" the ir users to pay no
attentio n what ever to t his problem,
thereby taking away the au dience
fac tor. In reality, this is the best and
many times the only weapon to use
agains t illegal malicious interference.

The big Questions seem to be: Call
the directorate of WR6ABE succeed in
changing the operating habits of a
large number of amateurs and instill in
t hat group a sense of 10tal pride and
respect for their fellow amateun1
Also, do they have any right even
allempl,ng th is? To answer the latter
f irst , indeed they 00. Their obligation
is clear and t ha t o bligation is not on ly
to amateu r radio b ut to society in
general. With th e advent of the S9.9 5
public service mo nitor po rtabl e rad io,
tbere is no telling who your audience
might be. We must a lways assume that
someone without t he understanding
o f amateur radio is listening and be
aware that saying the wrong thing
might offend and alienate that kind of
person. We need friends, not enemies.
and if this means that we must clean
house once in a while, then it best be
do~.

Then, too, is the fact mentioned
earlier t hat a repeater is not a God
given gih, but rather like one amateu r
inviti ng you into his Shack to use his
stat ion. If you used his sta tion in a
manner he deemed imprOjler, he



would ask you to stop. If yo u re fused,
he would proba bly p ull t he plug out
of the radio rather t ha n permit this
transgressio n to continue. By the same
token, there is no obligation on the
part o f any repea ter to adhere to the
will and di rec tive of its usership unless
it happens that the sponsor of the
system is a club corporation and Ihe
membership comprise5 th e share
holders. Then and o nly tnen do users
have tbe r ight to voice any opinion in
the operational parameters and guide
lines of the system. In the case of the
individual owner·licensee. there is no
obligation to provide any form of
service to anyone at any time. II's up
to him to decide ....tlen it will be on
the air and how it will be operated.
It 's what one might term a ~lent
dictatorship. A receete- owner has
zero obligation to users; however,
usen Ilave specific obligalions to
adlere to the wishes of the licensee.
After all. in eflea you are in his
home; you are us ing his station,

Now I can hear a lot o f teeth
grioding and see a lot of fists c lenched
by people who are saying to them·
selves, "How can he say that? He's
selling users down the t ubes; why. it's
we users who are the most important
aspect of any repeater ; we Sl.lpport t he
repeaters; we are t he people t ha t by
virtue of our use of a repeater give it a
reason to exist." Ho wever, after this
anger wears off, I ask you to sit and
think as I did and po nder the fo llow
ing: Your license gives you the
author ity to operate an a mateur
sta t ion, your amateur station, on a
certain portion o f the elect romagnet ic
spect rum. The po rtion of the spec
t rum you are permitted to operate is
governed by the ctass of li cense you
hold, No where in the rules and
regulat ions tha t govern your license
does it say that your license o r mine
gives us the right to wa lk into the
home of a nother amat eur, w ithout his
perm ission. sit down in fron t o f his
amateur sta tion , a nd ma ke use of h is
eq uipme nt against his will. If he does
not want you in his home, he has a
perfec t right to tell you o r me to get
lost. Our lice nses give us the r ight to
respect fully share the allotted
spectrum with others o n a non·inter
fering basis. Our licenses do not give
us t he r iltot to opera te I repeater just
because it is t here; we have the right
only to use our radio to tra nsmit o n I

given frequency , be it I channel set
aside by local agreement as the input
of a repeater or not , and there is
nothing in the rules t hat states we
must be repeated or relayed via •
repeater. That is left to the tole
discretion of an individual who hap.
pens to hold license on a repeater , As
users, we have the r ight to own and
use radios; being repeated is I
p4'"ivilege, unless you either own the
hardware or part thereof or hold the
license. You and I (X)nstitute a sub
culture known as the " repeater user ,"
and our only " r ight" is the right to
say thanks now and then to t hose
p4'"oviding repeaters as a service to us.
It 's a hard, cold fact of life, .nd one
that you do not COI'l$ider until the day
that you r favor ite repea ter goes aW<lY.

The next question : Can the concept
of user altitude adjustment as out·

lined in Bob's letter succeed ? Can the
att itude of "me f irst" and "I have
more right to be here than you" be
repl aced by a willi ngness to work
together for a co mmon good? Can the
human natu re o f a few be c ha nged to
benefi t many? When ABE comes bac k
on the air, will it be greeted by a
group o f enthusiastic people, eager to
build a new world wit h a goa l of a
new standard of excellence in repeater
operation and t hereby sening a new
standard for a nation to emulate? Or
will t he promised vendetta of a few
selfish people force the final dec ision
to be made. the decision that would
spell an end to mo re t han 15 years of
WR6ABE and possibly signaf an end
to open fo rmat relay communication
e lsewhere? Many repeater people, both
owners and u:sers. will be watching
this experiment , and once more it
looks as if Southern California IS

about to set another trend. Will it
work1 Only t he future will te lF.

laS! month w e introduced
WR6AKG and Keith Glispie WA6TFD
to you. Keith is the young amateur
who $3W a need 10 provide children of
school age who happen to hold ama
leur licenses a place of their own to
communicate. Out of t his need
WR6AKG has been bern. As of this
moment , November 20th, Keith is
busy at work readying his PYE Com
munications Model FM·50 repeater
for service. While the SCR A has yet to
confirm a fina l channel pair for t his
endeavor. Ihe inverted split-split c han
nel pair o f 146 .925 in, .325 out looks
like it will be AKG's home. Th is
c ha nnel pair is current ly occupied by
a private system in Palos Ve rdes , the
owner of wh ich, I have been in
formed, has agreed to co-cha nnel wit h
the AKG p roject. The o nly t hing
hold ing up fina l test sanction is that
t he output of a privately owned
remote-base a lso ut ilizes .325 as a two
meter downli nk, and unlike repeaters,
remotes are no t SCRA coo rd inated.
An organization known as t he
Southern California Repeater and
Remote Base Association handles
coordination of anyt hing on 6 0
meters and 450 on up. Th erefore, it is
necessary fo r SCR A to co ntact
SCR RBA and in turn have SCRRBA
cootact the remote owner in question
and request t hat he ei ther also agree
to cc-chanret with AKG o r that he
agree to re-<:oord inat ion to another
two meier channel. It is t h is f ina l step
t hat Keith now awaits. Will the
remote agree to cc-cbaoret with what
might become one of the area's
busiest open repeaters from sunrise,
we ll . ,. to sunrise. I ']oless? We shou ld
know soon.

However . with th ings starting to
look quite positive aft er almost two
years o f work. the following letter
went forth to all school radio c lu b$
within the Los Angeles Unified School
District from DHART. AKG's spon
soring organization.

ATT ENTION ALL AMATEUR
RADIO CLUB MEMBERS,

WHETHER LICENSED OR NOT!

The Dorsey High Amateur
Radio Tea m (DHART) is proud
to announce a new idea in ama
teur radio. The idea is to invi le

all members of Junior High ,
Senior High. and even Collegiate
and Vocational Schools to join
us o n two meter FM. If you are
saying to yourself the idea is not
new, listen furt her . •

A ne w re pe ater system,
licensed to the los Angeles
Unified School District , through
WA6TFD. will be in service
within 2 months. Ah , but this is
only part of it , About 2 years
ago, DHART found that there
was a valuable need to keep in
touch with other radio club$ at
other schools to keep up with
the new idNs, projects, etc., that
anolher club may have. So we
ta lked to SlNerai other schools,
who also agreed that there
should be something done. Some
schools had tried to give their
young hams a c hance to get into
2 meters and the idea of " re
peaters. " Amateurs already
established on repeaters didn't
exact ly see eye 10 eye, so the
newcomers felt rejecled and lost
interest in repeaters.

With all comments and ideas
in hand, and with help from
outside organizations such as
PARC, members of DHART set

out to find the solution, and that
was to have a school " inter link"
repeater system instead of just
one channel talking directly to
one school at a t ime. Since some
schools are situated in re mote
portions of the county, simplex
operation at times would be very
diffic ul t. With this in mind, we
set out to build WR6 AKG. a
repeater which was bui lt from
bits and pieces from everywhere.
It was f inally completed aft er
long hours of ha rd wo rk.

We found that it would almost
be impossible to f ind a repeater
channel. but we went ahead and
tried anyhow. We wrote the
SCRA and told t he m that we
wanted to put a repeater u p on
two meters and that it would be
used as a school interlink system.
The y sent us a leiter back sayi ng
that the band is qu ite full and
that Ihey would try to find
something. About two days later,
we received a call from t he
SCRA saying Ihat they were try
ing very hard to find an open
channel on which to put our
machine.

They were p ill/llsed to finally
see a repeater go up in this
crowded system that finally had
a purpose, and t hat purpose is to
st,mulate amateur radio interest
and p4'"omote student communi
cation betWl!'etl themselves and
between schools.

This, in other words, i1i a pilot
project which has never been
tried before and will be the first
of its kind anywhere. Fellow
hams, this is your m«:hine. It is
provided for you to S1imulate
your interest in amaleur radio. If
you want to, set aside time for
code practice. operating proce
dures, radio club rag chew. IC
logic lingo, etc. The list goes on
and on. Remo te control opera-

tions, crossbanding, low band
operat ions, field days, etc, Invite
your friends who a re not hams or
even CBers t o join you and f ind
out what amateur rad io is all
about. Handled just the right
way, your school can have more
hams than you can dea l with!
You never know what can come
about!

DHART hopefully will have
WR6AKG in operation before
December. The test locat ion shall
be in the Baldwin Hills area, with
50 Watts transmit power and .2
microvolt receiver sensi tivity. We
are t ry ing to get the site atop Mt.
Wilson at channel 58 for all ·
around coverage. The repeater
frequencies at t his time are un
known, but you shall be notified
as soon as WI! are. If you would
like to find out more about this
program, give suggeSlive com·
ments, or find a 2 meier FM
radio for your school, contact
the control operator of
WR6AKG, Bryall Glispie
WA6T FD, 3861 2nd Ave., los
Ange le s CA 90008, 12131
295-0121 or DHART, 3537
Farmda le Ave., Los Arlgl!1es CA
90016, 1213) 296-1 120 Ext. 1.

If yo u have 2 meter equip·
ment that may be used by other
schools, please call DHART and
we can list your school as a
source fo r a rad io .

If you have any suggestions or
donations please contact us.

Yours truly,
Club Advisors

J.A. Martin
Traci Campbell

While ama teur radio a nd a mateur
radio clubs have been a round both
publ ic and private schools probably
since th e inception of amateur radio
itsel f, th is is the f irst t ime (to my
kno wled gef that it may play as tmoor
tant a par t in chi ldren 's educat ion as
now see ms poss ible. The potent ia l for
the concept that t he Dorsey High
Amateur Radio Team is pioneering
m ig ht just go down in amateu r rad io
history as one o f its finest hou rs. I
personally suspect that it will be one
q uick ly emulated elsewhere. My hat is
off to Keith Glispie and DHART for
finall y giving a real purpose to ama·
teu r relay communication and thereby
br"inging amateur rad io a bit closer 10

the no ll-amateur wor ld. From t his
only both can p rofit .

Calling a ll boats, calling all boats!
Planning to sailor power your way
into los Angeles Harbour or Marina
Del Rey? If so. it might pay to put
146 .805 - 146 .205 in your two meter
radio. This inverted spl it-split cl\llnnel
pair is the home of WR6ACK, a newly
redesigned repeater system whose l1Ir·
pose will be providing inter-boat and
boa t to land comml6lication for
8QlJa tic oriented amateurs..

If you have been following Looking
West for any length of time, you
might remember a few years back
when ACK was los Angeles' first
open autopatch and also the first open

Cont inued on~31
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A (one burst timer for the Kenwood TR·2200A , with the length of the burst
determined by the values of R' and R2 so long as their ratio remains 10: 1 [i.e.,
l OOk: 10 k, 1501<; : 15k , etc.). The burst length (with illustrated components) is
about 400 milliseconds using iJ 12 volt supply. Reprinted from International
Mobile News.

Simple transistor tester. IndiCiJtor lamp LED 1 is fed from the output of the op
amp via 0 ' and curren t limi ting resistor R8. 01 is included because the output
of the op amp, when i t is fully negative, is about 2 volts positive. With ou t 0 1
t hat would be j ust enough to produce a visible glow in LED 1, but with the
voltage dela y 0 t produces. the LED is fully doused when the op amp output is
negative. Reprinted from Practical Wireless. England.
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Tone cut control. for reducing the
level of heterodynes. Al,o useful in
compensating for deficiencies in small
speaker systenui. For best rejection of
an unwanted s/gl1<ll, aim for minimum
capaci ty and mallimum inductance.
Connect the trap as close IS possible
to the recei ver antenna terminals for
highest efficiency . Reprinted from
Pract ica l Wi re less, England.

A TTL-compatib le crystal oscillitor.
AdjlAt Rl for about 2 fIOlts at t he
output of the fi~t gat,. A dj ust CI for

best output . Thanks to Arvid E.-tIS
K7HKL.

Hookup for an acoustiul1»d. Put the
mike to the sPNk~ MId prftS tN!
hutton, Not recommended for mobile
use, as three hilnds .,,, required.
Reprintfld from SCRAMSG RAM.
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Crystal-controll«J Cdfibrator which generates pulUJ type signals at 20, 25, or 100 kHz. The unit co~s t~ whole
spectrum in to the VHF region. Reprinted from The Shan Wave Magazine, England.

Low cost " hNds or tai ls" game. $ 1 mll$t be a plJSh t o make, release to break, swit ch. Thanks to O.M~"" Kwla
Lumpur, Malaysia.

Speech·amplifier clipper using the 74 1 op amp. As shown,the unit will del iver llbout 30 V peak to peak outpur, but can
be tNlsify mooified for less ourput by decreasing R9 and increasing C9. What's more. r t can be eliminated t o CUI output
to 75 V peak to peak. Reprintfld from The Short Wave Magazine. England.
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Electronic digital dice game. Thanks to D. Manoharan, Kuala Lumpur,
Malaysia.
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tubes. FE T conversion WQuld be easy,
as the circuit illustrates. Receiver
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AGe applied at VI. Circuit is
especially good with FT·l0l series.
Reprinted from Amateu r Radio,
Australia.
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The basic noise limiter, for use with
high impedance headphones. Very
effective when your receiver is ooer
ating at maximum gain on a weak
signal. Diodes must be germanium
type. For receiver outputs of more
than 15 to 80 Ohms, increase R1. If
you 're looking (or a lower impedance
load, use a 3 to 8 Ohm resistor across
the input, as shown b y the dotted
lines. Reprinted from Pract ica l W;re·
less, Eng/'ind.

Linear scale ohmmeter, designed to provide accurate measurement and a linear
resistance scete at the high end. The circuit has four ranges, and another meter
with a current range of 10 uA to 10 mA and sensitivity of 10,000 Ohms per
volt is needed for setting up. Reprinted from Rad io & Electronics Constructor,
England.
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from page 2

we are incredibly strong when we are
able to come out ahead over a co mbo
like that.

Some reade rs get bent out of shape
when I enthuse over things which I
f ind fu n. I've always t ried to share my
enthusiasms with everyone I could.

EDITORIAL BY WA YNE GREEN

whether it be fOf a Porscbe, FM and
repeaters, RTTY ~you probably won't
bel ieve ho w many yea rs we had to
f ight the ARR L to try and get RlTY
on the ham bendsll , SSB. SSTV.
travel, OSCAR operating. etc . I get
much more enjoyment out of any
thing if I can share it and interest
others in joining the fun. When J hear

music I really like, I want to play it
for everyone (it's a good t h ing it is
illegal to play music ov er t he ham
bands! ),

The Porsches are long gone. as a re
my p lane, yacht, and Arabian horse.
These days I'm lucky if I don't have
to turn back a couple of items at t he
A&P at t he checkout counte r , .. one
of the penalt ies of opting to "own"
my own business instea d of comfort
a bly worki ng for someone else. Now
my employees own the planes, horses,
and Porsches. That 's the American
way . . . right ?

BUT DOES HE KNOW
TH E CO DE?

From a cl ipping out of the San Jose

Tico Times in Costa Rica (the sun
never sets on the 73 Magazine news
paper clipping inp ut . . . with 100,000
readers watching papers all over t he
world lor interesting items on ham 
ming, CB, flying saucers, and who
know what else?) .. . oh, yes . . . t he
clipping . . . it seems t hat Donald
Nixon (nephew of guess who} got a
ham t icket with the call TI2TT. He
lives in Moravia.

I've gotten some int erest ing poop
sheets (postmarked Herttcrdz] about
retiring to Costa Rica and have been
th inki ng o f getting down there to see
what is involved as a matter of interest
to readers. I wouldn't be interested
for myself until they improve the
s kiing facilities a whole lot.
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Give That Professional Look

bare minimum.
Okay, we're ready to start.

We'll take eac h stage of the
construct ion process step by
step. To highlight the process,
we are going to assemb le a 5
volt, 1 Amp power supply
along the way. You are
welcome to bui ld one along
with us if you want. A 5 vol t
power supply is a grea t addi
t ion to any lab that wo rks
with digi tal le s!

Appraise the Project

The most logical way to
start an electronic project is
to appraise it for the best way
to build it. When you fin d
some thing you would like to
bui ld, you should sta rt by
looking over the ci rcuitry and
any me thod of constructio n
that may be shown. If you
are a newcomer to elec
t ronics, you may want to
bui ld a kit the first time out
a nd th e n start bu ilding
projects out of magazines and
from schematics. Th is makes
e lect ronics a lo t easie r if you

"0.1 OUT PUT

",

cs
2200

Check over your tools and
be sure that all cutting edges
are sharp. If you have to add
tools, get good quality ones.
The extra cost of good tools
pays off in the long ru n. They
stay sharper and don 't break
as easily. Yo u will probably
have to add tools to your
present o nes to handle the
demands of different projects
(e.g., chassis punches, etc.),
but this list represents the

• •
Win prizes

"•

",.

Fig. 1. A simple 5 volt, I Amp power supply. CI, C2 - 0.01
u F disc capacitor; C3 - 2200 u F 25 volt electrolytic capacitor;
C4 - 0.1 u F capacitor; Fl - 1 Amp 3 AG fuse and holder; 11
- 12 volt, 50 mA lamp and holder (Radio Shack 272-322
OK); ICI - LM309K voltage regulator; RECT - 6 Amp, 50
piv bridge recti fier; 51 - 5P5T toggle switch; T1 - 12. 6 volt, 1
Amp filament transformer; Mise - cabinet (LMB442 used in
example), 3 wire cord and plug, binding posts, wire, etc.

"

Gary McClellan
Gary McClellan and Co.
P.O. Box 2085
La Habra CA 90631

to Your

Home Brew Equipment

Adjustabl e wire st rippers
25 Watt soldering iron fo r ICs
100 Watt so ldering gun or
iron for wires
1 lb 60/40 rosin core solder
Screwdriver set
Nutdriver set (especially 1,4"
unit)
Heavy duty jackknife (for
debu rr ing holes )
1,4" hand drill or dri ll press
Set of drill bits
12" square/ruler

H ave y ou eve r built a
project and then fel t

disappointed with its appear
ance after it was done ? Do
you admire th e beaut iful
p ro jects that grace the pages
of most elect ronics maga
zines? Would you be inter
ested enough to spend a little
t ime learnin g how to make
your projects look better, be
easier to build and service,
and perhaps work better? If
you answer a resounding
"yes" to these qu estions, this
article is for you! One of the
problems facing electronics
people who like to build their
own gear is that th ere is more
emphasis on circuitry than on
nuts-and-bol ts co nst ruc tion.
You see thi s whenever you
pick up a magazine and read a
construction article. All too
often you get a lot of " how it
works" theory, a few para
graphs of "connec t the green
wire to point C" construc
t ion a " how to use it",
section and a schematic. That
leaves a lo t of open avenues
for const ructio n - grea t for
experienced constructors, but
a stumbling bloc k for less
knowl edgeabl e people. We are
going to get you started with
t he bas ics in e lectronic
construct ion, and well down
the road to successfu l project
building.

The photo is a shot of
the author's test bench and
shows some h o memade
equipment. Everything you
see here was built over the
past two years using ordinary
tools and tec hniques about to
be discussed. Granted, la rge
and costly projects suc h as an
osci lloscope and frequency
synthesizer are beyond the
abi lities of mos t people, but
this is just to show you what
can be done at home! Why
not build your next project
like a pro using our methods?

Good tools are the most
important part of e lect ronic
project bu ilding. Th ey save
you ti me (your t ime is
valuablel) and temper by
making th e wor k easier . Here
is a minimum list of tools you
should have:
Needlenose pliers
W' blade diagonal cutte rs
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How would you like to sit down to a bench like this? This is port of the author's setup and 01/
equipment is homemade. Shown from left to right are two stocked power supplies, a 0 to 60
MHz frequency synthesizer (signal generator), a frequency standard and digital multimeter on
top, tottowea by a stocked function generator and counter. A triggered sweep oscilloscope is on
the for right, and is topped by a digital alarm clock.

start with a "paint by num
bers" kit and gradually work
up t o more challenging
projects.

Start by reading over the
project (if it's out of a maga
zine) o r by checking ou t the
schematic. Wh en you are
reasonably familiar with it,
ask yourself the fol lowi ng
cuestlors:

1. How am I going to
assemble t he elec
t ronics?
2. Am I goi ng to build
the completed project
in a cabi net?
3. Are there any criti
cal areas in the elec
tron ics th at require
special care, e.g., high
gai n amps?
4 . Are th ere a ny
special requirements in
t he mechanical con
struction, e.g., shield
ing?
5. Can I get all of the
parts?
If you are build ing the

project from a magazine arti
c1e, you can answer the first
four quest ions simply by
copyin g the author's fini shed
unit. The fifth question must
be answered by you. If you
can't get all the parts, or if
they cost more th an you can
afford, don 't build it. Instead,
set the project aside, and
tack le it in the future if you
really have your heart set on
bui ldin g th e item. If you are
building your pro ject from a
schematic or custo m bu il ding
a magazine projec t, you' ll
have to answe r these ques
tions yourse lf and provide the
solutions. Experience is the
best teacher here. The sche
matic should give you some
clues. Table 1 lists some pit
falls to watch out for.

Needless to say , the list
could go on, but Table 1 is a
sample. Make allowances for
these things. Leave room for
metal shielding, bypass capac
itors, and heat si nks. Layout
parts carefu lly to keep inpu t
and ou tput separate on high
gai n amplifiers {tha t includes
i-f ampl ifiers) and leave space
for heat si nks if necessary.
Watch lead dress in logic cir
cui ts and VHF-UHF circuits,

too. Good grounds are also
very important. Keep these
things in mind, alo ng with
any thing else you can dig up
on the project. All o f the
items mentioned here should
infl uence how you build your
p ro ject.

Collect the Parts

Now that you are reason
ably familiar with wha t you
are going to build, you can
get th e parts. There are many
sources o f elect ronic parts, of
cou rse, but you shou ld start
with your junk box. Don't
have one? Start collecting old
radios, TVs and other cast-off
electro nic devi ces and st rip
th em fo r parts. You 'll need
hard ware such as nuts and
bolts (bought a box of screws
lately?), so save all that you
can get. Jun k boxes are good
for the basic stuff you need
for a project. If you rs is well
equ ipped, you might be able
to bui ld an entire pro ject,
suc h as ou r power supply, but
this is rare. For any ICs or
o ther semiconductors and
parts, you may have to tum
to your loca l dealer, so get to
know him well, if you don 't
already. Another parts rou te
open to you is the surplus
mai l orde r dealer listed in the
back pages of most electron
ics pub lications. If you
haven 't tried these deal ers,

you are missing out on some
great bargains. But beware of
re ject or retested co mpo
nents. They can cause more
problems than you would
believe! Pros use quality,
name brand parts - this one
move often saves hours of
troubleshooting later! All you
have to do at this time is
collect the electro nic co mpo
nents. Leave the cabinet
selection un t il later if you are
"roll ing your own" project,
or buy th e one called out if
you are duplicating someo ne
else's device.

Once you have all the
parts, you can test them if
you desire. Test any used
parts that show signs of being
hot ; otherwise, thi s step is
optional. Many people check
all their components to save
troubl eshooting later, and
that pays o ff with parts of
po or qu alit y, but this
shouldn' t be necessary if you
use good qual ity par ts as we
recommend.

Select the Cabinet

Now that you have all the
electro nic componen ts to
gether, th e time has come to
select a cab ine t to house your
pro ject, and perhaps a chassis
as well. The secret o f success
in selecting the right housing
for your equipment is ad
vance planning. The idea is to

were assembling th e unit into
a cabinet All ow at least 1"
clearance around the ci rcuit
board (if used ) and an y adja
cent parts. Separate heat
prod ucing parts such as trans
formers, power resistors, and
power transistors at least 2"
from any othe r parts. The
back cover is a good place for
resistors and transi stors, while
th e transformer may be
moun ted toward the rear .
This is just a " first fitting," so
you don 't have to p lace the
get a cabi net th at is large
enough to house all of the
parts of your project, plus
allo w room for easy servicing
and futu re modification . You
do not wan t the cabinet to be
too large; th is is an unneces
sary expense, and oversize
cabinets mean excessive bul k.
Here's how to select the box
or chassis th at is right for you
with a minimum o f fuss.

The first step is to visi t
you r dealer and find out wh at
cabinets and chassis are avail
able to you. You might also
want to write th e manufac
turers listed at the end of th is
article for catalogs - th is will
help in you r selection. Next,
layout the parts that nor
m all y mount inside the
cabinet on a table. Thi s nor
ma lly includes circu it boards,
large caps and transformers.
Lay out the parts li ke you
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V H F-UH F circu its

Power supplies or POwel'" handing c ircu its

Power supplies or power handing circuits

Pitfall

H igh ga in amplif ier or tuned amplifier s

High gai n amplifie r o r tu ned ampl if iers

High ga in amplif ier o r tuned amplif iers

AF or R F cscmetors

A F or RF cscittators

Digital logic ICs

Solut ion

Extra shie lding may be requ ired.

Inputs and outputs wel l separa ted.

Power supplies remoted or shielded.

Good sh ielding llfld b ypaSSing o f povwr leads.

Sturdy mount ing of coils and eececuors,

All power supply leads must be kept short and well
bypas$ed with capacitors.

All leads must be kep t sh or t .

Good h eat s inks for all p ower d evices.

Heavy wi re Mere necessary to m inimize losses in po_r.

parts exact ly. Measure the
height, width, and depth of
the layout and you have the
minimum case dimensions.
Consider what compo nents
you have to add to the fron t
and rear panels. If they wou ld
interfe re with the parts lay
out you made, add more
space to the minimum dimen
sions. Meters and speakers are
great space hogs in this
respect ! Conti nue to add
parts to the front and rear
panels, making corrections to
your minimum dimensions as
necessary. Be conservative in
you r estimates. A little extra
room in the layou t makes
construct ion and servici ng
much easier. Also, you may
suddenly discover th e space
for shielding, as in th e case of
a radi o receiver project.
Consider using chassis in your
m o re comp lex pro jects.
You can mount you r PC
boards on top, over a suitable
sized cu tou t, and this will
make construct ion and servic
ing a snap. Chassis are also
used as shielding boxes - this
may be necessary in a project
where many sensitive circuits
must be placed in the same
case. Our frequency synthe
sizer is a project in point: It
uses 6 fully enclosed chassis
boxes to isolate the ma ny
VHF frequencies the circui ts
generate fro m each other.

Finish up you r case or
chassis selection by taki ng
your dimensions and select ing
a box to fit. Since you wil l
probably have some oddball
dimensions, you may have to
loo k for a larger box or an
odd sized one. With practice,
select ing a case can be done
quickly, with just a few mea
surements and the catalogs.
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Build the Elect ronics

This is the largest step
you' ll probably have to make,
but we are goi ng to simplify
things a bit. Because of space
limitat ions, we can't fully
discuss th e wiring phase of a
projec t. Instead, le t's look at
the highlights of electronic
construct ion.

To start with, th ere are
three basic ways to assemble
an electronic ci rcuit. You can
use a PC board, a perfboard,
or mount all the components
on the project's cabinet.
Often two of these tech
niques are combined, as it is
common to moun t small
compone nts such as caps,
resistors, or transistors on a
PC/ pe rfb o ard a nd th en
mount large co mponents such
as t ransformers and speakers
on the cabinet. So which
const ruction method is best
for you? The cho ice is fairly
easy - if a PC board is
available , or if you feel you
can make one, use it. PC
boards are also recom mended
for complex digital circuits
(about 10 chips or more) and
critical circuitry such as high
gain amplifiers. Perfboard
construction is a handy
method of construction for
simpler, less critical circuits.
Construction may be a little
harder than a PC board be
cause you have to figure out
the placement of each part as
you wire it up. On a PC
board, the designer has deter
mined layout for you and
assembling a PC board [nick
named "stuffing") is often
like building a kit - easy!
Another method of construc
tion is assem bling all the par ts
on the project's cabinet and
wiring them up. Thls method

works fi ne when th ere are
few parts and most of th em
are made for chassis mou nt
ing. Sma ll parts are often
mounted on terminal str ips to
keep them from touchi ng the
chassis. You will often see
this method used in power
supplies (such as ours) and
other simple projects.

Laying out your circuitry
isn' t necessaril y difficul t if
you don 't try to rush con
struc tion. lust take your time
and use some intell igent plan
ning and the results shou ld be
good. If you are usi ng a
commercial PC board, you
can skip this part ; just stick
the parts in as per the picto
rials and solder them! But if
you are working with perf
board, o r laying out a PC
board, follo w ou r hints to
ease your jo b.

The schematic, and an y
othe r circuit information
available, has the most power
ful influence on how a circuit
should be bui lt. For example,
if pictures or dr awings are
available, you might get by
building your circuit fro m
these. Or, at the very least,
these illu strations can give
you ideas on how to layout
th e circu it to suit your own
needs. So it goes wi thout
sayi ng th at you should read
over any texts and illustra
ti ons availab le on your
project befo re starti ng! There
just might be enough infor
mation available to skip this
sect ion ! Also you wan t to
loo k for " problem areas,"
parts of a circuit that are
sensit ive to component lay
out. Examples of this area:
grounds in HF to VHF cir
cuit ry, power supp ly by
passing around digital or

linear ICs, component lead
lengths, and so on. A good
author will point these thin gs
out and probably more, so
when a suggest ion is made to
handle these problems, ta ke
heed! Caution: If you see
many problem areas in a
project and you aren't sure
you can handle th em all, get a
PC board if available, or drop
the project. This can save you
grief !

But suppose you are build
ing a project from just a
schemat ic. Now you have a
challenge! Bu t here's the
basic way to go about bui ld
ing the circuitry: First , select
a board large enough to ho ld
all of the parts , then refer to
the schematic. You can often
lay out the parts on th e boa rd
just like the schemat ic - you
might consider this. This
makes complicated circuits
easier to trace, but a we ll
drawn schematic is required.
Otherwise, try this: Stick the
major parts [e.g., transistors,
fCs, etc.] on the board. Then
stick in the smaller co mpo
nen ts around the pins o f the
IC or transistors they would
connect to. Tr y to position
the parts for shortest lead
length. And remember how
you appraised the circuit to
begin with? Try to account
for any pit fall s you found at
that t ime. You may do th is
techni que for just one stage
at a time, as in com plicated
circuits, or do an entire cir
cu it at once ! Some tips to use
in your layou t and construc
tion: Leave plen ty of room
for all parts , avoid "layered"
construction, or the place
ment of, say, resistors o n top
of capacitors, and always use
soc kets on ICs. Wh en you
have a layout that sat isfies
you, wire up the parts. Use
#18 to #24 bare tinned co p
per wi re for all grou nds and
power supply leads if pos
sible. When you are done,
check your work and plug in
any ICs. You might be able to
check out the board to see if
it works, too.

Tackling the Cabinet

Now you get to lay out,
machine, and label the cabi-



Looking West

net. And in the bargain you 'll
get some exercise! Start by
laying ou t the cabinet. You
should have a general idea of
what goes where in the cabi
net from the section on its
selection. Now improve on
that by collecti ng the parts
that would mount on the
fr?"t panel. Oh yes, don't
forget the box you selected!
Pl ay "chess" with the parts
by placing them on the out
si de of the box and moving
them arou nd until you get an
arra n ge me n t t ha t looks
aesthetically pleasing. Some
tips to aid you : Layout
contro ls in a sy mme trical
manner - that means in a
straight line (if you have
many controls, stagger them ).
Balance them so they are
neatl y ce nte red be tween the
ends of the box . If possible,
group the controls by fu nc
tion . Mar k all hole locations.
Maski ng tape works well here.
Then follow the same pro
cedure for the bottom and
back of the box. Be sure that
there is still room for all of
the parts. If you need ideas
for your cabinet layout, why
not check ou t some com
mercial gear? This can be very
helpful if you are stuc k.

Once you have the loca
tions marked , you can sta rt
drilling them. A center punch
is recommended to punch all
hole locati ons for greater
accuracy, but th is is an
option. When you have all
cabi net holes d rilled , use the
knife to deburr them . Then
tackle special holes, such as
square ones for disp lays or
roo nd ones for meters. You

from page 25

eutcoatcn to fa il due to user abuse.
Since that time, ACK has ta ken a few
steps in its evclvtlon, including a
frequency change to make way for t he
Baja repeater, Now, with the tor ma
tion of the Marina Repeater Associa
tion to sponsor it, it has come up with
a new objective as _ II.

Whi le the prime objective is 10
provide the aforementioned type of
communication, I foresee another
important aspect to both ACK and
MRA. that of being in the r ight place

can cu t these ei ther by dr il
li ng holes arou nd the inside
edge of the cutou t, punching
out the slug and fili ng to size,
or by using a chassis punch. A
sabre saw could also be used,
but it wou ld mark up a
painted panel. The choice is
up to you ! After you are
done, deburr any leftover
holes and wash the box. Use
detergent and water if the
box is painted, or a scouri ng
pad and detergent if it is bare
a luminum. Finish up by
drying the box thoroughly.

You might want to pain t
the box. For best results,
warm up the box to about 30
to 40

0 C. Then use your
favorite color o f ae rosol spray
to do the job. Follow the
instructions on the can and
you shoul d get good results.
( Incidentally, it is often
cheaper for you to buy an
unpainted box and paint it
vourselfl] Let the box dry in
a warm dus t-free place over
n ight. The n, take it and apply
a light coat of clear acrylic
spray; this wi ll ma ke applica
t ion of the labels easier. Let it
dry several hou rs.

Now you can apply decal
labels to the ca binet. If you
don 't have any , you should
be able to get them from the
larger electronics distributors
or perhaps by mail o rder.
You can also get alphabet sets
from most drafting suppliers
for low cos t. Typical names
for decals arc Lctraset® or
Technilabcls®, and they come
in sets for experimenter. ham,
e tc. Common words are
already spelled out for you
and they are very easy to use.

at the right time should an emergency
on water manilest itself. By its very
natu re, the o r9<'n izalion will be com
posed 01 amateurs who are adept at
the manv aspects of seamanship and
will have a goodly number of vesse ls
as part of its f lotil la. Should an
emergency requiring instant communi
cation manifest itsel f. this group will
be in a position to provide it. as _II
as handle other aspects 01 such situa·
ncre. Again, it's skilled amateur oper
ators adding another direction to
amateur relay communication 
anol!ter repeater with a purpose.

The drafting alphabet sets
have names such as Paratipc®
and Zapatone® and have
only letters - you must make
up the words yourself. Appl y
ing these labels to the ca binet
is easy - they just rub on
wi th a blu nt pencil. If you get
a word or let ter in the wrong
place, it easily comes off by
placing a piece of ce llo tape
over it . ru bbing it. and pulling
it o ff. Be sure that you allow
plenty of clearance for the
knobs when you apply the
labels. After you label the
front you may wish to label
the rear , too. This will
comp lete the professional
appearance of your equi p
ment ! Spray the outside of
the cabinet with clear acrylic
spray when it is labeled to
you r sat isfaction and let the
box dry.

Final Assembly
I can imagine that you are

getting pre tty excited by
now, because you are in the
homestretch! Now you get to
connec t up a lot o f loose
parts and see if the project
really works.

Complete the final assem
bl y by mounting all the parts
o n the front panel. Install the
knobs (did you ge t good
looking ones?) when you
finish. If you did everything
well so far, the project should
go together like a kit - fast
and easy! This is so me th ing
to shoot for. Continue with
the rear pane l. too. Then
mount the circuit board in
the bo ttom of the box (if a
board was used) with W' or
longer metal space rs. Use at

Now, as il all that were not enough,
there is still one more imponanl
aspect to MRA, according to O'lpniZ3
tio n Presidenl Al Ezor W600G and us
Vice President Bill Hawley W6ZRZ.
MRA also intends to publicize ama
teur rad io as a communications agent
augmenting the pleasu re of boa ting
through various boal ing magazines
and thereby int eresti ng would-be
amateurs in ta king that all important
fi rst step. In th e LA area, it p lans to
opera te and spo nsor the necessary
classes to provide thi s t raining. which
cou ld result in a goodly num ber of
new combinat ion amateur radio!
pleasure boat ing ent husiasts.

So, if you are planning to sail the
Pac ilic coast between Oceanside and
Ventura, keoep an ear on _205 fo r the

least 4. Moun t any ot her
parts as necessary. and the
mechanical construction is
done.

Com plete the wiring and
yoo are home free . Refer to
the schematic for details. I
should warn you that it may
be necessary to loosen or
disassembl e parts to wire
them, so you might want to
keep this in mind. Despite the
best plans of mice and men,
this problem crops up from
time to time, so keep a screw
driver handy! Note the power
supply.

Checkout

The moment of truth has
come ! You plug it in and
there is a very good chance
you r project will show signs
of li fe. Our power supply sure
did! If so, congratulations on
a good job! If not, you'll fi nd
a ca refully built project much
easier to troubleshoot than a
haywire rig wi th a maze of
carelessly laid out wires and
components. You really gain
with a properl y built projec t;
it is more likely to work. it is
easier to service. and it looks
a hec k of a lot better to boot!
Isn 't it about time you got on
the bandwagon ie

Some Cabinet Manufactura rs

Bud Rad io , Willoughby, Ohio
California Chassis Co., 10636
Midway Avenue. Cerritos, Ca.
90701
LMB Company. 725 Ceres Ave.,
Los Angeles, Ca 90021
Ten-Tee. Inc., Highway 411 East ,
Sevierville. Tenn. 37862.

Note: This list is by no means
complete. Check wi t h y our dealer
for Olhe~.

10 that reads WR6ACK. It may have
been there for a long lime, but now
tha i lD holds a whole new mean ing.
For more infor mat ion abou t Ihis
project. contact the Marina Repeater
Association. PO Box 9894. Marina Del
Rey. California 90291 .

A few months back, 73 published a
letter to the edi to r from a Northern
Calilo rnia FMer directed toward us
about the night to day d iffe rences
betWf!en FM up North and t hat which
we pract ice down here in the South
land. Is there thaI much of a differ 
ence between North and South? What
is FM relay operat ion like in the Bay
Area? Next month, Look ing West
takes a drive to San Fran cisco to tell
vcu first hand all about il. See you
then.
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- - here's how to use it

Frequency Standard

You Already Have

method of freque ncy dissem
ina tion, and once you use the
system it will become appa r
ent that it is both very
accurate and inexpensive to
implement.

The basic idea is that all
t hree major TV networks use
atomic osc illators to produce
t he 3_57954545 454 MHz
colo r subca rrier frequency
which is used to code and
decode th e color informati on
in the video signa l. This sub
ca rrier frequen cy, or more
exactly a piece of it , is b road
cast with th e video which is
then used by th e color
receiver to regenera te a con
t inuo us carr ier in the set for
decoding purposes. Th e con
tinuous freque ncy gene rated
by the set is locked in fre
que ncy and phase to the
t ransmitted piece of carrier or
"color burst " as it is called,
which thus produces an exact
repl ica of the output of the
network's atomic oscillator.
While there may be minor
phase shifts due to path
length changes fro m netwo rk
switc hin g, the frequency
stabil ity is basical ly tha t of
the generating sou rce.

Th us, you r access to an
atomic frequency standa rd
involves two simple steps :
1. Bringing the color burst
frequency o ut of a TV and
into your counter.
2. Waiting fo r a net work
program to come on. (Local
stations use crysta l osci llators
wh ich, while good, can be a
couple of Hertz off fre
quency.)

Th e ta pping of the color
burst freq uency in you r set
may ta ke a litt le imagination,
since each se t is a little differ
e n t. Re ce ive r subca rrler
regenerat ion syste ms fall into
two broad ca tegories: ph ase
loc ked osci llators and ri nging
tun ed circuits. To get into the
right territory, look fo r the
color burst crystal on your
set 's sc hematic diagra m.
Examine the circuit around
the crystal to determine
which type of sys tem you
have. If the crysta l is an
osc illator, then yo u have the
phase locked type and it is
the output of that oscillator

radi o amateu r who has a fre
quency cou nter, perhaps you
have eithe r no t cal ibra ted it
o r let its calibration slip
beca use you did not real ize
that an atomic frequ ency
standa rd was as close as yo ur
co lor television receiver.

For so me ti me now, NBS
has been push ing the color
TV burs t freq uency as a

Atomic

but using these trans mrssrons
at an y di stan ce fro m Fo rt
Co ll ins, Co lorado, where the
transmitter is located, is dif
fi cul t when reception is poor.

If you service CB radio
equipmen t, commercial t rans
mitters or amateur radio gear,
an accurate means of measur
ing freque ncy is esse ntial. If
you arc an experi menter or

an

W henever a frequency
standard is brought

up , usually _ the discussion
turns to the National Bureau
of Sta nda rds' shortwave
broadcasts on stati on WWV,

B.F. Jacoby WD8ASL
88 W. Frankfort
Columbus OH 43206
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frequency from the set into
your counter and read its
frequency with your maxi
mum resolution se tt ing. Now
adj ust your timebase oscilla
tor tri mmer unti l the display
reads 3,579,545.35 Hz. The
reason for the .35 Hz rather
tha n the "i dea l" .45 Hz is
that all net wo rk frequencies
are slightly offset due to a
change in the internat ional
freq uency standa rd afte r the
osc illators were insta lled. You
should measure with a good
clear st re tch of network pro
gramming and look out for
com mercials that may be
loca l. Gr e a t est ti mebase
accuracy is attained when
you r counter is left on con
tinuously, and in any event
you should remember to
allow a good warm-up period
before calibration.

While the ne twork fre
q ue ncies h a ve b e en
3,579,545.35 Hz for yea rs, if
you really want to stay on
top of this situa t ion you can
subscribe to th e NBS month
ly t ime and freq uency ser
vices bull et in, which list s the
exact offsets for each net
work on a weekly basis. It is
free on request , the only

Fig. 1. Color burst isolator and filter.

' U"E .~ FO_
..... $IG/1OA L 00'

not using the set for calibra
tion purposes. An alternat ive
is to only use the set as a
freq uency standard. This may
sound expe nsive, but my
little se t was free! It lost o ne
of its colors in the pict ure
tube and was deemed not
worth fixi ng by the owner.
This is a very com mo n occur
rence. Since you reall y need
only o ne color to tell if a
progra m is networ k (you
could probably get by with
just sound ), so long as the
color bur st sect ion is work
ing, you have your at om ic
standa rd.

My home-built cou nter has
a ti mebase that can be set as
long as 100 seconds, which
means that the cou nter, when
adjusted, can read color burst
freque ncies to .01 Hz (or has
an accuracy of .1 Hz at CB
frequenc ies or .4 Hz at 2
meters). If your counter reads
wit h a 1 second timebase,
you can only set it to 1 Hz at
colo r burst frequencies, giving
you an accuracy o f 10 Hz at
CB an d 40 Hz at 2 meters
whe n calibrated. I

To calibrate the timebase
oscillator on you r counter,
just feed the color burst

could be 115 volts hot!
For this reason I have used

the circuit of Fi g. 1 on my
portable se t. Th e toroid trans
for mer isolates the set from
the line, and I have included
an additional color burst
crystal to peak the waveform
into nice clean sine wave and
filter noise pulses. This circuit
easily drives my counter,
which is not particularly
sensitive. You may find that
the " t int" "color" or "fine•
tu ning" controls on the set ,
as well as the t ri mmer on the
isolator ci rcui t, may need to
be used to peak your outpu t
waveform .

I' ve found tha t the tap-off
circu itry tends to affect color
reception , so you may want
to have a jack to remove your
ou tput circuit when you are

that you want to bring o ut of
the set. If the signal seems to
pass through th e crystal as a
fi lter, then you have the
"ri ngi ng" system and it is the
outpu t of the amp lifier stage
following the crystal that you
shou ld tap. Do not try to
take an output from the
crystal itself, as this can lower
its Q and could stop oscilla
tions altogether.

In either case, look for a
good low impedance ou tput
poin t. Careful probi ng about
wit h a scope shou ld turn up a
ni ce clean waveform you can
usc. Some set sche matics have
waveform p ictures that can
ofte n be helpful clues. A
word of caution is needed to
remind you that many porta
ble receivers have no power
transformer, so the chassis

I Notice that if you use t he 15,734 Hz sweep frequency rather t han t he
3.579 M Hz color burst t o set your uroetese. an error of read ing ±1 Hz
translates t o an er rew o f ±9000 Hz few 2m.
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your counter running con
tinuously, you may wish to
consider dividi ng your time
base to 50 Hz and building
one of the nu merous clock
kits availabl e today. Set your
digita l clock chip to run from
50 Hz, and fee d the timebase
signal into the circu it where it
previousl y was connected to
the power transfo rmer. (The
60 Hz line is still used fo r
power.) The simple interface
circuit of Fi g. 2 is an example
that has worked quite well
with the popul ar MM5314
clock chip.

The combina tion th us will
give you a lab ora tory-accu
rate freque ncy met er and
standard ti me sou rce for your
ben ch or radio shack. -

IN9 1. '"'" }ETC TO C~OC K" --J: " 5, .4 x OPE N .,N "
ClO C. -_.
,

rn,__ --'-''-~h)2~<'n<'' ~ PU T ET C

' OH,
O·SY

Fig. 2, Driving clock chip from timebuse TTL output.

."

"cost" being a quest ion naire
they ask you to fill out about
once a year asking whic h NBS
service you use (WVN, TV
data, etc.}, how often, and
why (ham radio , CB service,
hobby! e tc.) . With the bulle
ti n, great accuracy can easily
be achieved. Those of us with
cloc k and frequency standard
hobbies have foun d the TV
system to be a tre mendous
boon to obtaining svnchroni
zation of our secondary
standards with little effort or
expense. For extreme preci
s io n , a beat-f requ e n cy
metho d can be used (bu t it is
more complica ted than the
direct count method de
scribed here) .

If yo u choose to leave

1. I G
.7:·

Comparator
pac5 " ,orl.4 OI P' , __

LMll L no . H I .
~ I t h dna $1.98

RegUlators~"11!11'A l~n3 01• .arhtl l . , (
regu lator" 2-40V, ~ 1th

data $1.9 8

LED Display pee
2 DU3 - 3 digit< eac h,
.~pro'ima !e ly .1" ~aQ,

nH ie d d igi~' i n , 12
oi n DIP . wHh dot ,

$1.98

**

Eel INPIJT-TTL ccr-'f'ATI BLE ClUTI'UT__ o rvux
BY 10 flU) 100, OOAAV,lC'S, CO'1f'Ct£m 5 flU)

CCI'IPLETE l'lSTRUCT1CNS .. .. .. .. $ 12.9S

650!'t<1 OPTl~ - Ol VI[)£ ev 100 OIl W OO
It<CLl.Ilt'S Afl(NE PI.<JS IIC90 FAl RC>! IL(l
ECL O<lP $29 .9S

M ory pac iii apacitors
em ,II' 20 25<nfd 6~ t ant.l ...

A Mfol5016 ~s TO_5 512' cap":;ito r ' - 51l6"x l / 4"
6lT . ~ tft ,,,g1 ' t. ,, <li B - l ong l eads . PC B
f..,,01 NATl O~AL _ " j t~ ",,""t. s""", $1 98

data $1 98 " nrw r~ed . •
• Ide . l fo r Tn IOQi c.

Transistor pac LEO pac
4O. " ort ed TQ-92 '\0
pl.st1c tr.n, istor, __ '$<or~ed di scre te
P~ P '. and NPN' <, ""'HI; LfD ',>green, r ed . Md
r a1r<:h t1d Ilou," ,". r~ .d . Infr a_red. ~ it h dot•.

~ $1 .98 $1.98
TIP31A pac 739 pac

S TIP31A NPN Po_r 5 L1n..,,__du. l l ow
Tr.n< l<t or o HH_ JO; n01. " , ter..., ampl if ie r
l C_3A; VC£O- 60V; 4QW . 739. With da t •.

Pow~r !&b wi $1 98 $1.98
f o.....e<l l~.d< , •

Bn1fqfM-Pae AIIpU SALEI Ea.hpacoo~
All pam arelir~ qualily(~). tesled and ,meed. $1,98

*

• • • • • • • • • • • • • • • • • • • • • MI SC _* 500. 8A TRI AC T022D. • $ .59

150 '1lhz P'RESC'"LER * Syolt ae."., ~R~ " 1.00m .t1 * sr.a _10''" W
lnofd 200y ",yla r . 30* H01A 25611 J~ITEl !W'l . 59* !OK ¥I 1M cut l eod, * (PCB) 100 for* 3000 ",fd 15V . , 101

* free INTEL
* data book* wi t h $25 order* ...

......... . Is I'.1rJ * Transistor Sale!

SpliCla [1I'J * 2~S964 - H' PSOOOS. NP" , 150V

1I * ~ Ea c h 15. 10 for $ 1 ()(l

Diode Array :~ 2N4248 . HEP7l S , ~N~ , 40V.

1 0- I ~9 14 surro, SIG"Al 25Cea * Ea c h 15. 10 for $1.00
DIODES IN ON( PACKAGE. .
20 LEADS ALTE RNAT (L~ Ten for * l~44()(l NP N 2N2U 2 - NPN, 20cIO fo r $115

SPACEO .1" , NO COMMON $225 *~
CO~"ECTI O~S. . $ . 15 10 $ 1.35 .

$8.25
One of 8 models,
all sure-handed , , .
smooth operati ng
. .. priced from
$6.65.

Model 114-310-003

NYE VIKING SUPER SQUEEZE KEY
Fast, comfortable, easy •. . and tun!

Model SSK-1 (shown)

$23.95
Model SSK-3 (has
sub-base to hold
any SPEED-X Key).

$26.95

Best for beginners . .. preferred by pre'sl

NYE VIKINGSPEED-X

MOLEX ~

500 s 4.50 ~
1000 8.00
2000 15. 00

Lear"
Mic ropro,."i"o'

- 12 t urn t r i ",pots wlli ~h pl ug
int o a DIP socket

-5 K and 200K
-~" ,~" ,~"
-4 l eadS , poced .3" •. 2"
Each $ . 65 10 fo r ~4. 95

DIP Trimmer

Pri """ with PCS pins &
500 0"", coil . R, ted
I 2 ~ , and wo r k, we ll

at 6~ , EACH $1. 35

01"",", iOll' :
11 /16" • 13116" , 15 /1 6"

:BOOK
1 An Introduct ion to Hi cro<omput ers

by Ad ,~ O,hor ne S7 . 50
I I An I" t roduct IO" to Hi crocompuler,

Vol """, 11 :5""'" Real ~roducu W .SO
111 80M pror._Ilm, nilofor [o, lc aue

by a.mO , rne S . 50
Complete S.t of Th",e for $25. 00

/.""1 ." •••,=:-I .J 500· yO I t

!t1@ hou,e ~~~~ed .

59¢ each

Type KHP Relay
4 POT >A Co nta ct ,

24V DC •• \1 .50
(650 coil)

120V AC.. $1.15
(10. 5 MA coil)

High Quali ty PCB
Mount ing Ie S oc kets

~
B pi n .s .19

... 14 pin .19..~.. ~~ ~ :~ : ~ ~
28 pi n . 10

• 40 pi n 1. 10

POTTER
BRUMFIEL

TRIACs

Whether you' re a " brass pounder" or a " side swiper"
insist on the sure, smooth ,. ,,1,and the long-lasting
quality that is built into every NYE VIKING KEY.

By the manuraClur.r 01 NYE VIKING Low Pass
Filte' s . Ph o n. Palch", and Ante n na 1m·
pedence-match lnll Tun" " .

Avail able at leading dealers or write

WM. M. NYE COMPANY, INC.
161 4 -1 3Oth Ave. N.E., Bell evue, WA 98005
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ICOM INTRODUCES
THE REVOLUTION IN
VFO TECHNOLOGY

Introducing the IC-245, 144-148 MHz FM Transceiver

SPECIFICATIONS

• Valid " 'lh SSB Adapl¥!' only

The VFO Revolution goes mobile with the unique.
)COM developed LSI synthesizer with 4 digit LED
readout. The IC·245 offers the most for mobile on the
market. The easy to use tuning knob moves accurately
over 50 detent steps and assures excellent control as
easily as steering the vehicle. With its optional adapter.
the IC-245 puts you into all mode operation on 12V
DC power with a compact dash-mounted transceiver.
In FM. the synthesizer command frequency is displayed
in 5 KHz steps from 146 to 148 MHz, and with the side
band adapter the step rate drops to 100Hz from 144 to
146 MHz. For maximum repeater flexibility. the trans
mit and receive frequencies are independently pro
gramable on any separation. The IC-245 even comes
equipped with a multiple pin Molex connector for re
mote control.

The IC·245 is a product of the revolution in VFO
design, from its new style front panel. to its excellent
mechanical rigidity and Large Scale Integrated Cir
cuitry. Your IC-245 will give you the most for mobile.

GENERAL
Fr"lu/mCY COl!~rog~

M""~

SlIppl)l Va/tog!"
SIze (m m)
\.tkigh' ( kg )

TRANSM'ITER
TX Oulpu'

Com tT 5upprnsfon
Spurious RadIation
Maximum Frf'qllf'ncy
Dt'lJ lotlon
M krophonl" ImpNOnCI"

RECEIVER:
SrMitl lllt)/

Squrich Thrnhold
Spunous Rnpol1M

5YNTHESUE.R:
Frf'qU~ Rangl'"
5lq8u l"

S'obWry

• J44.00 to 148.00 Mfh
FM(F3)

'SSB (A3JJ. CW (AIJ
DC 13.8V ,dS%
90H ~ lSSW ~ 235D
2.7

F310W
.A'JJ lOW(PEPJ,AJ JOW
40 dB or bet'"
- 60 dB orleo below carripr

.M1, AJ 0.5 microvolt Input
gives JOdBS +N IN orbf!lJ"
F3 0.6 microvolt or less jor
20 dB qulellng S ....N +DIN
at 1 mkrooolr Input . 30 dB
- 8 dB OrI.- (F3J
- 60 dB or bnur

J44 MHz to 148 MHz
SKHz jorFM

• JOO Hz or S KHzjor SSB
per C In !he nmge <:i - 10 to
....6O C. :!:O.ooooJ4S"- per C

THE BEGINNING OF THE ICOM VFO REVOLUTION!

VHF/UHF A"ATEUR AND .....ArNE CO....UMlCAnON EQUIP..ENT Distributed by :

ICOM
ICOM WEST. INC.
Suite 3
13256 Northrup Way
Bellevue. Wash. 98005
l206) 747-9020

ICOM EAST. INC.
SUite 307
333 1 Tow erwood Drive
Dallas. Texas 75234
(2 14) 62().2780

'COM CANADA
7087 Victoria Dove
Vancouver B.C. V5P 3Y9
Canada
(604) 32 1·1833



horn relay, or it can drive a
power transistor. The meth od
depends on how much cur
rent the horn relay draws.
The door switches are used as
intruder sensing switches;
other switches may be added
on the hood or the trun k as
considered necessary . All of
the time delays are ad justabl e
by changing several resistor
values.

Fig. 1 shows the schema tic
o f the alarm using a quad
NOR gate and a 0 Flip-Flop.
The input to the ala rm is
taken from the door switches
which control the dome light.
wh en the doors are opened,
th e se s witches short to
ground. The input si gnal to
the al arm is normally 12 volts
and goes to grou nd when the
doors are opened. The driver
enables the alarm by a hidden
SPOT switch which connects
12 volts to the circuitry.
Resistor-capacitor com bine
tion R1C1 develo ps a reset
command signal to the intru
sian memory when the alarm
is enabled. This time delay
permits the driver and passen
gers to exit th e automobi le
prior to the arming of the
flip-fl op. Once the reset time
delay expires, the flip-flop is
ready to detect a switch
closure to groun d at the
input. Once a closure to
ground occurs, a positive
going signal cl ocks th e " 0 "
flip-flop. Capaci tors C2 and
C3 were initiall y charged to
12 vol ts during the reset
interval and they begin to
discharge. R2C2 disch arges
below the NOR ga te input
threshold first , causing the 1
Hz astable osc illator to turn
on . This astable osci llator is
used to drive a small rel ay or
transis tor which turns on and
off the horn relay in the car.
R3C3 discha rges below the
NOR gate inpu t at a much
later time, generati ng a reset
command to the int rusion
memory. Th us, the complete
process can repeat itself if
ano the r int rusion is detected.

The complete circuit can
be built on a small vector
board. IC sockets shou ld be
used for the CMOS circu its or
a grou nde d tip solderi ng iron

r r......TE

('0~"UT C, IIC""
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•

time the int ruder opens the
door to when the alarm is
actuall y sounde d (this allows
the operator to disable the
al arm). In addition , there is a
fixed time when the alarm is
actually sounded, thus not
runni ng down the car battery
more than is necessary. When
the alarm is fin ished sound
ing, the circuit automati cally
resets itself, ready for another
int rusion . In order to use the
car horn as an alarm device , I
decided to pulse it at a rate of
60 times per minute. This
way people wil l no t confuse
it with a stuck horn . H e
circuit can eit her drive a
relay, which in turn drives the

mobile horn is still hard to
beat. After all, every car has
one .

CMOS integrated circuits
are a natural choice for use in
automobi le intrusion alarm
systems due to their ext reme
ly low power dissipation. A
sophisticated alarm ci rcuit
has been design ed around two
CMOS packages inco rporating
multiple t ime del ays. The
alarm circuit is armed by a
hidden switch located inside
the car. This design uses delay
times to advantage. There is a
del ay from the t ime t he
ope rator tu rns on the alarm
to when it actually is armed.
There is also a delay from the
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Fig. I. This CMOS alarm circuit uses only two integrated circuits, y et provides a high degree of
flex ibility in its use. Delay tim es are provided to aid in the arming and disarming o f the alarm.
Once the pulsating alarm is sounded, it resets itsel f automatically a fter several minutes. CI =
2C2; R, C, - initialization reset timer (30 sec); R2C2 - pre-alarm timer (I S sec); R3C3 
alarm sounding timer (300 sec); ground 8, 9, 10, l i on 40 13.

W ith the theft rate of
ham rigs on the rise,

an alarm system should be
installed by anyone who
wants to protect his car and
rig. Although an alarm system
won 't keep thieves from
breaking into your car, it
does make it much more dlf
ficult to do so un noticed.
After looking at the many,
many alarms on the market,
and their terrifi c prices, I
decided that there must be a
be tter and cheape r way.
Many articl es have poi nted
out the need for a "d iffe rent"
sounding alarm suc h as a bell ,
siren or similar device. But,
for the money, the auto-

Heart Failure

Give the Hamburglar

- - car alarm system

Gene Hinkle WA5KPG
I/O Engineering
9503 Gambel 's Quail
A ustin TX 78758
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$69.00
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NIXIE@ TUBE .75

PRINTER $75.00

KEYBOARD $30.00

MUFFIN FAN

DATAPOWER $89.00

If you're looking for some
thing more versatile than an
LED display, take a look a t
our Burroughs Se lf Scan
panel with integ ral bezel .
The neon dot matrix displays
a b4 character set, 16 at a SELF SCAN
time but can be modified to
display HI High contrast IS

the answer to ambient light
problems The panel re q utre s
the following Inputs ' Data (6
bits ). Data Update, Clock,
Reset and +250 vol ts

Seiko 21 Column N um eric
printer employs a drum to
print numerals 0 -9 and a
few cash register words In 
cludes a powered take -up
reel and ust"S regular paper
Requires + 16 volts

These muffin fans art" the
acct"p ted standard of the
electronic Industry fnr small
applications Unless your
squrpment is water cooled,
it 's a good idea to have a
spare NCE can now otter
them for an unprecedented
low price 115vac lS watts

Datapower @ puh all the
r-ight voltages on the output
side of this unit . 6 voltages
With nvervoltage and current
limit protection make this the
ideal supplv for microcom
puter and other TTL prorects

ThiS kevbnard was designed
for a pas te rmina l It incor
porates 121 reliable Mlcro ®
Ha ll effect key switches
which are arranged in three
groups ';x5. 2)(8. 10xll Some
of the kevcaps separate to
accent custom labels Key
SWitches are available sep 
arately tor 40 cents each or 50
ce nts including a random
kevr-ap SWi tches need + S
volts

Nl xlt-'~) z-segment display
tubes from RCA provide an
me-xpen srve numeric or limit
ed alpha 1" readout. Bright
enough to be read through a
colored tllter , they re-quire
on ly + 5 volts. 26 rna Write
for Info on our 5-t ube CIrcUIt
board assembly .

NCE OFFERS UNUSUAL COMPONENTS
FOR ELECTRONIC EXPERIMENTERS

to th e horn relay. Since on ly
fou r wires are needed to
con nect this alarm circu it,
install a ti on is very easy.

When the drive r enters th e
car, the alarm is turned off,
but will be init ialized instan t
ly if turned on again. In
practice, a time de lay of 30
seconds was chosen for the
R, C, time co nstant. R2C2
was chosen to be 15 seconds
and R3C3 is 300 seconds.
Ei ther a relay or NPN transi s
tor may be used to t rigger the
horn relay in the car, depend
ing on how much current
must be contro lled. Si nce
onl y two CMOS ICs are used ,
the circu its wi ll easily fi t on a
smal l c ircuit board and
mount under the dash. If the
trunk or hood switch is
paralleled with door switches,
then it too wil l trip the alarm.

It is com fort ing to know
that your car is be ing pro
tec ted against intrusion. Si nce
th e alarm is co nt ro lled fro m
the inside of th e car, it is
much mo re secure fro m intru
sion. •

_IJ .~._-- _. ..... .
SPECIALS

Plate xfmr . 4600 Vae at 1.5A
ICAS 230 VOle 60 Hz primary,
wt . 60 Ibs $175.00
Plate xfmr . 3500 Vae at 1.0A
ICAS 230 Vae 60 Hz primary,
wt .41 lb $125.00
Plate :dmr. 3000 Vae at O.7A
ICAS 1151230 Vae 60 Hz pri .•
we. 27 Ib $95.00
Plat e xfmr. 6000 Vet at 0.8A
CCS 115123> VOl e 60 Hz Pri.,
wt .41 lb $135.00
Fil xfmr. 7.5 Vet at 21A CCS
117 Vae 60 Hz P'"imary wt.
8 Ib $24.95
Fil Choke bilfilar wound 30
Amp rf filament choke on
112)(7 rod $8.95

HEAVY DUTY
REPLACEMENT

TRANSFORMERS'
Collins 3OS-1 Plate
Transformer $150.00
Collins 516F-2 Power
Transformer 85.00
Hunter 20008 Plate
Transformer 125.00
ETD A·nD Plate
Transformer .. . ...• . 125.00
Henry 2K Plate
Transformer 125.oo
Henry 2K-4 Plate
Transformer 135.00
Henry 3K-A Plate
Transformer 150.00
Heath Marauder HX-10
Transformer . .....•.. 75.00
*AH Heavy Duty Replacement
Transformers are positively
guaranteed to run cooler and
last longer than the original
units.

1 A 2" x 4" single-sided printed
c ircu it board is available from I/O
Eng inee r ing, 9503 Gam bel's
Quail , Aust in T X 78758. Drilled
$4. 75; und rilled $3. 75 . Postpaid
USA.

sho uld be used if soldered.
Layo ut is not critical at all.
For those who wish to dupli
cate th e prototype, a 2" x 4"
prin ted circuit board is being
made ava ilable. ' The circuit
board can be mounted under
th e dash o r unde r the seat. In
one installation, the board
was moun ted in the tru nk.
The on-off switch for the
alarm should be hidden , but
wit hin easy reach fro m the
driver 's seat. I wou ld say
where mine was hidden, but
then it wouldn' t be hidden
anymore ! Most horn s use a
horn rel ay located either near
th e fuse box or near th e horn .
The relay normally req uires a
switch closure to ground to
sound th e horn . If this is the
case, then the transistor or
relay outp ut fro m th e PC
card can be used to co nnect

CUSTOM TRANSFORMERS

AU transformers are manufactured to r igid commercial quality
specifications and each carries a 24 month guarantee! Write
today for 11 free quotat ion on any transformer. Choke, or
sat urable reactor.

Peter W. Dahl Co.

NEWMAN COMPUTER EXCHANGE
1250 N . MAIN ANN ARBOR , MI. 48104

Please include $2 .00 for s h ipping olnd handling.

4007 F o r I Blvd.. EI Paso T X 79930
Telephone \9 1 5)5 66·5365 or (9 15)751-4856

BANKARDS ACCEPTED
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David W. Sewhuk WA2KUO
33 Standish Rd.
Buffalo N Y 14216

- - has short but adequate memory

Contest Special Keyer

D ue to requests fo r the
circuit of my keyer, di s

p layed at the club home brew
night, I dec ided to present
the circuit, as well as a techni
cal descriptio n, for those who
might want to add it to their
own setups.

The keyer portion is of
straightfo rward TTL desi gn .

Reprinted from The Link , Bulle
tin of t he Buffalo Amateur Radio
Repeat er Association. tnc., May,
1975.

The clock, Zl, is an NE555
timer because of its stability,
low cost, speed range and
ease of o peration. My keyer
ranged from 5 to 35 wpm.
Fl ip fl ops Z2a and Z2b form
a counter in which the clock
pulses are cou nted to provide
dits and dahs with spaces.
Z3a combines the outputs of
the fl ip fl ops and Z3b inverts
this. The diodes connected to
the paddles provide self
completing dits and dahs.

Now the memory/co nt rol
section. l'Cs Z4 and Z5 are

two 4 bit binary counters
which act as the " addressing"
for the memory, composed of
Z7 and Z8. Fli p flop Z6 is the
memory control. The cl ock
from the keyer is gated with
the control fl ip fl op at Z3d to
for m the clock for Z4. This
a u toma t ica l ly sto ps
the memory from writ ing over
data just read in from the
keyer. The LED gives a visual
indicat ion of the state of the
control f lip fl op, telling you
that the thing is throu gh. The
input to the memory comes
from the keyer section. Gate

Z3c combi nes the ou tputs
from the keyer and the
memory, allowing you to
sto re and send over the ai r at
the same time. The outpu t of
that gate keys a high voltage
transistor, which should key
a ny grid- blocked keyed
rig.The control output is used
to turn the clock on and off
in the keyer.

Here's some information
on the memory ICs used in
the keyer. The 11 01 is a
stat ic 25 6 x 1 bi t random
access memory (RAM). A dit
ta kes 2 bits (dit-space], a dah
takes 4 bits, and a space takes
3 bits. The total number of
bits you can store is 255. To
program this keyer, all you
have to do is choose and
switch the memory into write
mode. Hit the start button
and send the message on the
keyer paddles. To send it
back, change the mode swi tch
and hi t the start button.
Reset wi ll clear the address
cou nter so you can start over
if you goof. The address
cou nter cou nts clock pulses
and increments on the nega
t ive edges of them. Changing
the message takes as long as it
takes you to resend it.

Th is keyer works great,
and I use it to send all my
CQs and to ID the station
when on RTIV. To those
who buil d it, I wish you lu ck
and much success.e
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25 Amp regulated power supply with fold
back current limiting, over voltage and
transient protection. Also, output voltage
and current meters. .

THE

You might find a cheaper power supply, but just as a light
we ight fighter is no match fo r a heavyweight fighte r, ot her
power supplies with lighter weight t ransformers and com-
ponents are no match for the V HF Engineering PS25M. The
PS25M or the PS25C (same power supply, wit hout mete rs)
are rated at 20 amps continuous duty (not 10 amps) . Th is
power means ext ra dependability and versat i lity when you
need it.
Compare VHF Engineerin g's qual ity and specif ications.

Vb --, engineering

HEAVYWEIGHT

$169.95
$149.95
$ 149.95

. $ 129.95

•

•

SPECIFICATIONS
VolllOge Output ;

adjustable between lD- 15V
La.d R"'lIu1nion :

2 " f rom no load 10 20 amps
Current O u t p u t:

25 amps intermittent
( 5 0% duty evcl., )
20 amps continuous

Ripple:
50 mV at 20 amps

Wll ight :
25 pou nds

Siza :
12 %" K 6 %" K 7 ~ "

PS25M w ired & tested .
PS25C wired & tested (without meters )
PS25M Kit
PS25C Kit (without mete rs) ,

Export prices slightly higher. Prices subject 10 change.
A VAILABLE AT THESE DEALER S ,

a Oya r-y o lt 808 protKtion c rowbar .
a EIK trostatic stl iald for added transien t

surga protection,
a A fold back o utPut limiter opar"as for

load' outlida of tha operating renv-.
a Iso la t io n from ground. Tha c irc u it is

Isola t ed from tha c a M and grO'" net.
• 1 15/220 vo te input - 50/6 0 c yc la.
• Unltl are ftIC tory wi r ed for 1 10 vote AC.

50/60 cycle power. A simpla jumpar will
rec onf igure t h e Inpu t f or 22 0 VO l1 AC.
5 0/60 cycles.

• Temperatura r an ga·o per a t ing 0 to +55 C,
• Black a nodized aluminum finish .

FEATURES
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Henry H. Cross WI OOP
111 Bird 's Hill Ave.
N eedham MA 021 92

The Chintzy 12

Fig. 1. 3 A regulated supply (12.6 V). (a) Recti fier. (b)
Regulator. The capacitor on the output is a tantalum slug
type, ofany value over IOu F. The 3 A unit will carry a typical
10 or 15 Wall 2m transceiver. The 82 Ohm resistor
constitutes the short circuit protection. *Adjust to set output
voltage.

tr ansform er into the 2"
dimen si on was a tight
squeeze; 2Y2" would have
been better, and 5" x 10" x
3" would have been spacious.
The cord , switch, LED pilot
light, ou tput socket, fuse
holder and the rD-3 power
transistor went on one 2" x
4" end, leaving five faces
blank. Inside, after finding
room for two surplus electro
lytic capacitors and the trans
former, I wired the circu it on
a couple of Cinch-Jones 2012
terminal strips. No sweat; no
PC board. Save that jazz for
complicated circu its!

Using a bigger transformer
o r more (thousands of)
mi c ro far ads cou ld only
improve thi ngs. The power
transistor was bolted directly
to ground and the aluminum
bo x p rov ided adequa te
cooling. If you use a steel
chassis, however, you may
need some sort of heat sink,
but remember that a silicon
transistor will work all right
even when its case is uncom
fo rtably hot.

Fig. 1 shows the schematic
of the 12 V supply. The
transformer is nominally 35
V at 1.5 Amps, center
tapped. It wei ghs about one
ki logram. An 18 V, 2.5 Amp
unit of about the same weight
and size, used with a bridge
rectifier, would probably be
satisfactory. J wouldn 't t ry to
use a 12 V transformer, as
there isn't enough reserve for
low line voltage. Inst ructions
on checking out the alterna
tive transformer you have on
hand are given later in this
articl e.

With the F-54X at a line
voltage of only 100 V, the
supply put out 3 Amps
before losing regulation; at
105 li ne volts, 4 Amps; at
110 V and up, 5 Amps. For
continuous service, two Amps
is probably the limi t, but
since FM transceivers spend
most of the time on receive,
the low current works OK..
The above figures are for 12.6
V out. For higher ou tputs,
the transmi t power wi ll
increase, but the current
capability a t any particular

T his is a " ho w- to-buil d
it" art icle, but it also

includes some hints in the
" how- to-select-parts" area.

The problem with most
"how-to" art icles is that
nobody ever has exactl y the
right parts. That's what keeps
th e kit bu s iness goi ng.
Ho wever, assuming that you
do have some par ts, how do
you find out if they are
appropriate? If you can find a
suitable transformer (mine is
sufficie nt for the cycles you
may encou nter outside the
U.S.) and enough filter capac
itance, the rest is sort of
flexible.

I built my FM power
supply inside a 4" x 8" x 2"
aluminum chassis. Getting the
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pnmary voltage will be less.
Each diode speci fi ed is

rated for 300 Amps surge, 3
Amps average and will stand a
short circuit lo ng enough for
the primary fuse to blo w. No
heat sinking is needed .

The fi lter capaci tors may
see more th an 30 V, so you
need capacitors rated at
either 35 worki ng volts or 25
working volts/40 V surge
rated. They should have at
least 2000 uF per Amp of
rated load (more is better).

The pass transistor I used
was a 2N371 5 (s imilar to a
2N3055). The plastic MJE
3055 (or any one o f the
many TO-3 size sil icon NPN
power transistors ) should be
satisfacto ry.

Alt hough the regulator
circu it is simple, it continues
worki ng down to less than a
vo l t between input and
output - this is unusual. To
keep the voltage drop down,
the pass transistor is driven
from the regulated o utput
voltage, but thi s means that a
separate starting circuit (two
resistors and a diode of no
particu lar type) is needed to
tu rn things on ini tiall y. Once
the sta rting diode has discon
nected (during operatio n, its
cathode is more posit ive th an
its anode), th e regulator is
unaffected by the magnitude
of the unregulated input volt
age - which is why it
wouldn 't start without the
ex t ra circuit.

Multistage regulators may
oscillate. Stabilize this one by
putting 10 uF or more
[tantalum type preferred) on
the out put . I used a CS13AE
101 K (100 of, 20 V),

Fig. 2.

because I had a lot of them.
The PNP driver cou ld

probabl y be a 2N2905 , but
the 1 Amp plastic power tran
sistor (2N4918) I used is
harder to blow ou t and has
good gai n down to 1 mA. I
mounted it inside the chassis
wit h a 4-40 metal screw using
the mica washe r prov ided.
The 82 Ohm, 2 Watt resistor
protects bot h the transistor
and the power supply in the
event of a sho rt on the out
put. If you use higher resis
tances, you' ll get a lower
maximum base drive [ 0 the
pass transistor and less short
circuit current.

Depending on th e actual
voltage of you r reference
(zener) diode, you may have
to adjust the voltage d ivider
in th e base of th e NPN
ampli fier. I prefer setti ng
things up wi th a solderi ng
iron and putting a high resis
tance across one or the other
divider resistor. In this case , I
used a 24 k Ohm across the
2 _7k Ohm, because the
1N753 had onl y 5.9 V dr op
at 6 rnA. If you put a 1000
Ohm pot between the two
resistors, wi th the 2N3904
base hoo ked to the arm of
the pot , it will still work. The
capacitor st ill goes from base
to ground.

Connect a capacitor acr oss
the reference diode. I've tried
every thing from 1 to 40 uF,
so the size is not critical.

Place ceramic disc by
passes across th e diodes (right
across - with very short
leads) to red uce hash picked
up on AM broadcast sets. A
num ber of comm ercial sup
plies, as we ll as automotive

. ~.. O<J l

a lternator diodes, can cause
this sort of interference.

In wiring high curre nt
supplies, it is good pract ice to
run wires from diodes and the
power transforme r directly to
the big fi lte r capaci tors and
then run additional wi res
from th e capacitors to the
regulator. Ru n the input leads
togethe r to keep the st ray
field do wn - th ose wires are
carrying 10 Amp pulses. In a
ham station, it is also smart
to fil ter all leads for rf; audio
rectificat ion in a transmitter
power supply can give some
st range feedback.

A design-it-yo urself pro
gram is as foll ows:
a. Measure th e output volt
age. In thi s case, given 12 .6
V, I added 1 V for regulator
variations and 15% fo r power
line variation, for a total of
15.6 V minimum instanta
neous (de minus ripple) input
to the regulator at 11 5 V.

b. Measure the load current
and calculate ripple . For 2
Amps, given 4200 uF (that
was what I had), peak-to-peak
voltage = 2 x 1/1 20 x
1,000,000/4299 = 3.97. On
that basis, required de is 17.6
V and rectifier load R is 8.8
Ohms.

c. Using a VOM, chec k t he
power transformer for the
fol lowing values: line voltage
= 11 5 V; secondary, no-load
voltage = 39 V (1 0% higher
than no minal); ratio of
pri mary to half secondary =
5.9; de resistance of primary
= 9 Ohms. Primary resistance
reflected into half seco nda ry
is then 9 divided by (5.9)2 =
0 .26 Ohm . Measured second-

arv resistance = 1.1 Ohm ; half
of th at = 0.55 Ohm. Thus the
series resistance of the trans
former is effec tively Rs =
0 .55 + 0.26 = 0.81 Ohm. At
20 Amps instantaneous, the
diodes I picked have a 1.2 V
drop wi th a slope eq ual to
0.01 Ohm at that point for a
total o f 0.82 Ohm .

Referring to the curves." I
put in the ratio Rs/ R =
0 .81/8.8 = 0 .093 and C x R X

21T f = 13 wi th a result of
20.9 V. Fro m thi s, I deduc ted
the 1.2 V dropped in the
diodes to get 19.7 V dc. Since
I needed 17.6 V, th is worked,
leaving an ex t ra ten percent
to take care of transformer
heat in g ( t he re sis t ance
increases when th e wi ndings
get hot) and nonslnusoid al
power line waveforms.

In a p p l ic ations where
noise and ri pple requirements
are moderate, a grounded
collector pass t ransistor is
often conven ient. Fig. 2
sho ws the 5 V supply I built
f or a receiver frequency
counter that used LED read
outs. The display added a
strobed 1 Amp load to th e
o t her drain , putting the
requirements out of reach of
the usual IC u ni ts. The
circ uit , as shown, fi t the parts
I had on hand and performed
well enough down to below
90 V from the po wer li ne. 1
used a compensated reference
diode, but a 1N753 will do as
well. The FET current regula
tor (if you have one with
lOSS arou nd 7.5 rnA) is an
improvement over a 1200
Ohm resistor, and of course a
741 is a re of the best op
amps you can buy for forty
cents. The dr iver and pass
transistor are treated like the
equ ivalent parts of the 12 V
regulator. (Refer to previous
discussion.] The power t rans
former was a Triad F-26 X,
12.6 CT at 2 .5 Amps. The
10,000 uF fi lter is no bigger
than necessary. -

· O rigina lly from O. H. Schade,
PIRE. Julv. 1943, but can also be
found in t he Radiorron Designer's
Handbook and. with some rnodifi
calion. on p . 108 of the 1976
R8dio A mateu r's Handbook.
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will work wonders

- - a simple circuit which

beads, a low Q 1 m F elect ro
lytic coupling capacitor, the
10 k resistor and the 200 p F
base to emit ter bypass in the
input sta.ge all arc designed to
keep rf out. Assuming t he
pream plifier and filter stage
are mou nted in a separate
shielded enclosure, no rf
problems shou ld be encoun
tered . The 200 pF base to
emitter bypass is a nominal
value. Fo r 2 meter usage, a
100 pF with very short leads
is be tter. For 80 meters, the
capacitance might be in
creased up to 330 or 470 pF.
The rest of the preamplifier
stage is designed for low noise
amplification with a gradual
roll-off below 200 Hz and
above 4000 Hz. If a st ill
sharpe r roll-off is desired on
the lo w frequency end, t ry
reducing in value the 1 m F
input coupling capacitor to
the fil ter stage. But, keep the

The circui t of the com
bined pream plifier and fil ter
stage is shown in Fig. 1. The
microphone preamplifier is
especia ll y suite d for low to
medium impedance dynamic
mic rop hones, but it will work
well with almost any imped
ance mic ropho ne. The ferr ite
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fi lter stages which tune
500-1500 Hz, o ne can peak a
single au dio frequency with
both stages with sharper
select ivity, or any one of two
audio freq uencies indepen
dent ly with variable gain,
dependi ng upon ho w QRM
conditions vary.

Speech Pre-emphasis

You Can Sound Better
with

Fig. I. Circuit of the complete unit. First two stoges ore 0 low
noise preomp followed by 0 constant gain peaking stage.

T his article describes a
very useful single tran

sistor stage peaking filter
together wi th a lo w noise, If
protected preamplifier stage.
One of the main features of
the circuit is that the overall
ga in of the fi lte r stage
remains essentially constant
except at the frequency
which is to be peaked. The
peaked frequency can be
continuously increased in
gain up to about 20 dB as
com pared to the overall fre
quency response (abou t 200
to 4000 Hz).

A secon dary use of the
pe a kin g filte r circuit in
receiver application is as an
audio-type CW or SSB filter.
Admittedly, the re a re sharp
er. single frequency Ie de
signs available for suc h filters
usi ng also only RC co mpo
nents, but the filter design to
be shown can be made both
variable in freq uency (over a
narr ow ran ge ) and va riable in
peaking amplit ude. Thus, by
connecti ng in series two such

The main app lication of
this filte r is to improve
speech intelligi bility for any
mode of modulation, particu
larly for those of us who tend
to be rather bass-heavy.
Simple high pass filters can,
of course, remove bass fre
quencies, but that i.. all th ey
can do. A peak ing filte r, on
the ot her hand, can be used
to emphasize the so-called
"presence" effect as hi-fi
enthusiasts know it. This
means a soft peak in the
overall frequ ency response of
a svstem around 1500-2000
Hz, which adds a great deal to
the improvement of speech
intel ligibility . By choos ing a
good co mmunications ty pe
microphone whic h normally
attenuates frequencies bel ow
300 Hz, and wit h the aid of a
peaking fil ter, most base
heavy amate urs can achieve a
good, solid, communications
speec h response wi thout
sounding unnatural or dis
torted. The variable gain fea
ture of the fil ter at the peak
ing freq uency allows o ne to
adjust the filte r to suit indi
vidual voice cha rac teris tics.
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not make the difference
between a margi nal and a
solid 050, but in most cases
it will defini te ly add a notice
able degree of intelligibi li ty
a n d co m m u n ica t io ns
"punch" to the audio on any
phone transmission . The rea
son why? There is no simple
answer to th is, alt hough text
books such as Reference Data
for Radio Engineers, Fifth
Edition, Chapter 35, will pro
vide all sor ts of interesting
data on human hearing versus
frequency of transmission.
Perhaps one of the most
interesting charts is that
sho wn in simplifi ed form in
Fig. 2 . It shows equ al loud
ness cont ours versus intensity
for di fferent frequencies. The
c u rve is ge neralized, of
course, because of the varia
t ions in hearing with age, etc.
But notice the marked sensi
tivity of the ear arou nd 2000
Hz. Raising the level of sou nd
transmission at this frequen
cy. where the normal ear is
most sensitive, will create the
effect of a louder and more
intclligi ble signal. -

dB. The determinati on of
how much peaking effect to
use is necessari ly a subject ive
one . Probabl y the best meth
od to usc is to make a tape
recording using good quality
equipment at different peak
ing levels and request o n-the
a ir comments. Make the
receiving opera tor, however,
reduce the af or rf gain on his
receiver to a level where you
are just intelligible under
ordinary modu lation condi
tions. The use and proper
ad justment o f the filter will

values in the basi c T network.
The formula for the peaking
frequenc y is equal to:

1

Fig. 2. The reason why boosting the frequencies around
1500-2000 Hz gives the effect of better intelligibility to voice
communication circuits.
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where R2 equals R3, Rl is
half the value, Cl equals C3,
and C2 is twice the value.

The 50 k peaking frequen
cy amplitude potentiometer
will allow adjus tment from a
flat response (microphone
plu s preampli fier shaped
response) to o ne where the
approximate 1500-2000 Hz
range is boosted from 0-20

input coupling capacitor an
electrolytic type. The low 0
of such type capacitors offers
better prot ect ion against rf
feedback effects than d isc
ceramic or paper types.

The HEP 738 pea king
filter stage makes use of a
parallel T network (R l -R3
and Cl-C3) as its pri mary
element with the rest o f the
circuit ry arranged arou nd it
to provide a feedback ar
rangement for peaking ......... ile
the overall stage gain remains
esse n t ially constant. The
values shown will produce a
peaki ng frequency of about
1500-2000 Hz. The exact
peaking frequency for trans
mitting application does not
seem to be too important if it
fails with in th is range. Thus,
nom inal 10% tolerance com
ponents for the network ele
ments will suffice. If one
wants to use the filter stage as
a selective filter for receiving
purposes, componen t toler
ances should be held to 5% or
less. The peaking frequen cy
can be raised or lowered as
desi red by adjustment of the

Stan Miastkowski WAlUMV
Associate EditOf

lhe iwberg regarding inlerfere nce.
FCC files currently contain OYer JIXl
pending cases of alleged internat ional
interfe rence.

Whether the noise will be gone for
good is a facl Ihal remains to be see n.
Propagat ion study or transmitter lest,
lhe fo ibles of international politics ere
inVOlved. We may oot ha~ heard tbe
end vet .

A source OIl the Slate Department
called the Soviel statement "el'lCOll r ·
aging," bul dec lined to speculate on
the reason for it. He said that de'$pite
the admission, Ihe formal cornptaint
was sent.

Articles about t he noise eoceered in
ne~apers th rOUghoul Ihe world.
Government sources we'e surprised
about the great degree of publicily
lhal was generaled.

The " Big NOise" is only the t ip 01

(he ooise with the i, radio communica·
tions being a lmost completely wiped
out. They poured a continuous stream
0 1 complaims into the Soviet Union.

the trafl$fflitters, t he Scandinavian
coumries were escecenv hard hit by

from page "
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visiting views from around the glObe

HF-Texas Style

As reported lest monlh , a series of
raids in the BaltimOfe area la te in
October netted over silttv·five lhou·
sand dallal'S worth of rad io equip
ment . The eng;neer·in~arge of the
Baltimore FCC office, Robert MrOl,
told 73 t ha I, of 19 HFers raided,
criminal char!/eS were broughl againsl
18 by th e US Attorney 'S off ice. Eac h
was charged wilh belween 9 and 33
counlS of illegal use 0 1 rad io tran s
mitters, punishable by fines of up to
$500 per day. per violalion. One of
those inl/Olved was a General class
ham. Administrative ac tion has been
taken against his license,

Early in Decembe r, a sing le raid in

Delaware resulted in Ihe connsceuon
of HF equipmenl VlQ rlh $1200, as
well a s a CB urut that WilS

ille9ally modified for 40 channel use .
FCC engineer MrOl said lhe office of
t he US Attorney is helping the Com
mission eaten th e illegal opera tors
thro ug h cooperanon with FCC
autbonnes. In tte case o f Ihe Dela
ware raid , a sea rch and seucre order
WilS issued the same day the HFer WilS

located by an FCC monitoring station.
In mid-November , two FCC agents,

six US marsh als, aod len police o ffi
cers raided a home in Houston l X.
The v confiscated 20 linear amplifiers
ranging in po wer from 250 w arts 10 a

6000 Watt home bu ilt uni t using re te
vision transmitter t uoes. At press
l ime, charges were pending againsl
three men in connection with the raid.
Houslon engineer-in·charge Allao Kan
trail said that it was believed t ha I one
of those facing charges was selling lhe
tineal's 10 .fellow HFers. He added thaI
a grou p 01 neighbors appl auded the
conf isca t ion, as telev ision reception in
the ne ighborhood had bee n disrup ted.

Kantrall lold 73 Ihat the Houston
c ttrce faces an extremely severe prob
lem in dealing with illegal act ivitv
because the Texas area has the highest
concenlration of CSers in the coun
try . The Cily o f Houston has the
greatest n umber of CB licenses of any
city in t he United Slates, according 10
the FCC. Kanl ralt said his "grea test
headache" is Ihe use of linea's. A lew
years ago. power levelS of DOe to two

hundred WaIlS were common. Bul
wilh the increase in act ivity. illegal
operalors have had to go to higher and
higher power in an effor t to drown
one anOl her out.

Along with t he out-ct.bend aCl ivilV
and linea's, the FCC enginee> added
lhere has been a huge increase in
profanity and threats ever the air,
......ich has 1l!'SU1Ied in bealings, $lab
bings, shoolings aod even mu>der .

Kent rau hopes th at a large public
service effort on the Pol" of the
HOUSlon office will help 10 educate
ire public about FCC enforceme nt
opera tions and Ihe results of illegal
activity. In DOe recent case, FCC
personnel spoke 10 a gathering 01 over
5000 caeo.

Despite a shonage o f enforcemenl
o fficials and monitoring equipment,
FCC officia ls do nOI intend 10 lat the
illegal act ivi lY continue. Ra ids and
prosecutions are expected to con
linue. In facl, afler lhe recent raids in
Baltimore, FCC engineer MrOl said
lhal as of '{i!ar's end there were " 00

HFers operal ing in the state of Ma>y
land:'

~men Elly WA 1GUD
Associate Edilor
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- - time to read the fine print

Avoidance of Contact With
Other Conductors

Outdoo r anten na and
lead-in cond uctors from the
antenna to a buil ding shou ld
not cross over electric light or
power circuits and should be
routed well away from these
power lines to preclude
acci dental contact. If proxim
ity to power serv ice con
ductors carrying Jess than 250
volts cannot be avoided, there
must be at least two (2) fee t
of clearance.

Th e code reco mmends
that these antenna conduc
tors be installed in such a
manner that they neith er
cross over nor pass under
power carrying conductors.
The reasoning is sound : In
the event that your conduc
tor was above the power line
and fell, it would short the
power cable and impress high
voltages into your antenna
system and allied equipme nt.
Conversely, if your cable was
below the power line and it
fell , the power conductor
would short to your system
and again impress a voltage
on yo ur system, causi ng a
safety hazard.

Splices

Any and all splices on the
span shou ld be made with
approved splicing devices and
offe r a firm mechanical joint.
Solderi ng may ordinarily be
expected to weaken the
conductor. One method is to
use an ante nna insulator (as
shown in Fig. 1) and jumper
between the two si des. This
will provide a firm mecha n
ical connection as well as an

in that circle wou ld you fi nd
a power carrying cable. If you
are ab le to find a clea r 21
foot radius, you have found
the best locati on for you r
mast.

A stu rdy moo nt and
enough guy wi res to provide
the necessary st rength to
wit hs tand ice and wi nd
loading condi t ions should be
installed. The guy wi res
should be located well away
from overhead conductors of
electrical light and power
circu its.

O u tdoor ante nnas and
lead-in conductors (including
vertical ante nnas and dipoles)
sha ll be securely supported.
The ante nna must not be
attached to any electrical
service mast or pole (th is
includes utility and telep ho ne
poles). No antenna can be
mounted on a po le or simi lar
st ructure carry ing electrical
light or power cab les of more
than 250 volts. The anten na
an d its supports shou ld be
located far enough away from
the various power li nes that
in the event that the antenna
or support fa lls, contact with
these power lines will be
avoided.

To apply this rule for, for
example, a 21 foot vertical,
locate you r anten na so that if
you were to visualize it as the
center of a circle with a
radius of 21 feet, at no point

W'IIE JUt.lPER

Fig. 2. Grounding technique.

Fig. 1. Splicing technique.

ANTEN NA SYSTEMS 
GENERAL

Material

To comply fully with the
NEC, the antenna must be
comp rised of hard-drawn
copper, bronze, alu minum
alloy, copperclad stee l, or
other high st rength, cor rosion
resistant material. Soft-d rawn
o r m edium-drawn copper
may be used for lead- in
conductors where the
m a x imu m s p an between
points of support is less tha n
35 feet. Tab le 1 shows the
required size of conductors
for amateu r receivi ng and
t ransmitti ng anten na systems.
As you can see, most spans
will require at least number
14 wi re.

shou ld be given ser ious
considera t io n by the ham.

ANHNNA
INSuLATOR

JU",P(R 8£TWEEN
CONDUCTOIlS

WJReS SeCURELY
TWISTeD

W IR£S
TWISTED

Insured?

Are You Really

A mateur radio ope rators
are fami liar with Morse

code, but how many have
taken the time to learn the
Nat io na l Electrical Code
(NEe)? The purpose of thi s
article is to familia rize you
with the provisions of the
NEC and ho w they app ly to
the amateur rad io station and
to give you some common
sense applications of these
rules. Compliance with these
rules, by the homeowner
ham, could prevent the loss
of both home and fire
insurance. Many insurance
po licies contain the clause
that, if fire occurs and the
i nves t i gation shows NEC
violations, benefi ts payable
under the policy may be
di s al lowed. Ignoring the
insurance requirements , the
NEC provides for a safe and
e ffi c ie n t installat ion and

44



Minimum Sin of Conductors When
Maill imum Open Span Le ngth is

Less than 150 feet Over 150 feet

Table 1. Amateur station antenna conductors.

14

14

10

"

current carrying capacity of
the wire chosen .

Transmitters - General

The transmitter should be
enclosed in a metal frame and
baye a barrier (either panel or
mesh) separat ing the inner
works fro m externa l contact.
(The transmitter cabinet
fulfill s thi s reqclrement.}

All ex te r na l me tallic
handles and con trols acces
sible to operat ing personnel
s h o u l d be e ffec t ive ly
grounded.

No circui t in excess of 150
volts sho uld have an y con
trol s o r parts which car ry this
vol tage exposed.

All access doors shou ld be
pro vi de d with interlock
switches which will dis
connect vol tages in excess of
350 vol ts when these doors
are ope ned.

SUMMARY

We have explored the code
and seen that man y of its
requirements are fou nded on
safety. It would be wise to
abide by the dictates of the
NEe. This wi ll increase the
safe ty and effi ciency of your
ope ration . Using common
sense, a grounding rod and
interloc ks on you r t ransmit
ting equ ipment will help
avoid injuries and enhance
you r enjoyment of amateur
rad io.

Before impleme nti ng these
rules, check with your local
elect rical inspector and get a
copy of your local electrical
code. There may be some
deviations from the NEC,
and, in o rder to be safe and
legal, you must be aware of
all local as well as national
elect rical code requirements
as they apply to amateur
rad io stat ions.

Remember , th e code
compl ying stat ion is a safe
station . . . so let's code it. .

Mat erial

Hard·drawn Copper

ccccercree steel, bronze, or
oth er high strengt h m alerial

a n ly e x cept ions to this
requirement are as follows:

1. Where the conduc
tor is protected in a
co ntinuous metall ic
shield (coax) and is per
manently and effec
t ively grounde d.
2. Where the antenna is
pe rmanently and effec
tivel y grounded .

System Groundi ng Req uire
ments

Grounding systems for the
t ransmitte r and the receiver
fol low the same basic ru les
set forth in the section on
antenna grou nding. However,
the size of the conductor
must not be less than AWG
10 (copper) or AWG 8
(aluminu m).

Interior Installatio ns

It is advisable to have a
sepa rate power line for radio
t ra ns m itt ing e q u ip ment.
Ideall y this sho uld be run in
se pa ra te conduit or Bx
(consult local electrical code)
a n d se parated from the
normal house power wiring
by at least fou r inches. Thi s
circuit shou ld be fu sed and
the conductors cap able of
carrying the rated current
lo a d. Past expe rience in
install ations has shown that if
o ne takes the entire current
requirement and allows about
a 25% safe ty factor for fu ture
expa nsio n, this total figure
will give a much more realis
t ic guidel ine to the cho ice of
conduc tors. Fo r example, if
we calculate that our total
current drain is 15 Amps and
we allow an addi tiona! 5
Amps for fut ure expansion,
we arrive at a fi gure of 20
Amps. The wi re tabl e shows
tha t the bes t cho ice of wire
size for this load wou ld be
AWG 12. Fusing should also
allo w fo r th is current level
bu t shou ld not exceed the

tance, the water pipe meth od
of grou nding is recommended
wherever feasible.

l ead-in Conductors

l ead-in conduc tors fo r
amateur radio stations sha ll
be at least as large as the
antenna conduc tor shown i I

Table 1. For example, a lon t:·
v-i re antenna fed with a single
" ire should carry the same
~ .z e d conductor for the
.. ntenna and th e lead -in (15)
1 oot antenna - AWG 14).

Clearance on Buildings

The antenna conductors, if
a ttached to the building,
should be firml y mou nted
clear of the surface. These
s ta ndoff insulators must
provide three inches of space
t et wecn the wall of the build
ing and the conduc tor. In the
case of a permanentl y and
effect ively grou nded wire
enc losed in a cont inuous
shield (coax), the three-inch
requiremen t is negated.

CONNECTI ONS TO
BUILDI NG AND SYSTEM

Entrance to a Building
Except in the case of

coaxial feedlines, all lead-ins
should enter the building by
one o f the following meth
ods:

1 . Through a rigid,
noncombusti ble insulat
ing tube or bushing.
2. Through an opening
prov ided fo r th a t
purpose in which the
ent rance conducto rs are
fir mly secured to pro
vide a clearance of at
least two inches.
3. Through a dril led
window pane .

Safety and Protection

Protection Against Con
tact: Each conduc tor o f the
ou tdoor antenna shou ld be
located in suc h a manner that
acc ide ntal contact with them
is diffi cult or impossible.

Lightning Arrestors
Transmitting Stations: Each
conductor of an outdoor
antenna should be provide d
wi th some me thod of static
charge drain (either a swi tch
or li ghtning arrestor). The

Grounding

The NEC requires tha t
masts and supporti ng struc
tures be permanen t ly and
effect ively grou nde d with no
splice or connections made to
the ground wire. The easiest
method of providing a good
grou nd is taken from the tele
phone company and req uires
that a conductor of at least
AWG 12 (cop pe r) or AWG 8
(aluminum) be run from the
mast to the cold watcrpipe.
The lawn sprinkler faucet
located on the outside of
man y ho mes is a good termi
nation point for our ground.

In orde r to use this
system, you must first verify
that there is a di rect metallic
path through the cold water
pipes. A visual inspection will
show you if you have metal
or plast ic pipes. Assuming
that you have metal pipes,
foll ow them to the water
meter.

Use your ohmmete r to
verify an electrical path
through your water meter.
This is necessary because
certain water meters have an
insulated coupling. if yo u do
not have a metallic path
through the meter, refer to
Fig. 2 and sand or file an area
at least two inches wide
around the pipes. Coat this
shiny area li berally with Vase
line and install two grou nding
clamps (one on each side of
the meter). Run a conduc tor
of at least AWG 14 between
the two clamps and connect
the ends of th is wire to the
clamps. You have now made
a metallic path , and can use
the ou tside fauce t fit ting for
your grou nd term inat ion
poi nt. Prepare this pipe in the
same manner as you prepared
you r water pipe bridge and
fasten your ground wire
securely to the ground clam p.

Al ternatively (i n the case
of plasti c water pipe), d rive a
ground rod into the grou nd
and connect the grou nd wire
firml y to the rod. Because of
the differences in soil rests-

elec trical path. Several layers
o f electri cal insu lating tape
may be applied to the splice
if desi red.
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B e ca use of the very
nature of our amateur

h obby , we ha ve more
inventors per banquet table
than at any other co nven
tions. Inventors bring up the
idea of patents. Patents !xing
up thoughts o f publications
from the Commissioner of
Patents, like: " Rules of
Practice, " .. Answers to
Questions Frequently Asked
About Patents," "Patent
Laws," " General Informat ion
Concerning Patents," " Offi ce
Consol idation of the Patent
Act ," "Guide for Patent
Draftsmen," and so o n, litt le
of which I want to mention
here.

Besi de s completing a
course on patents and their
management, I have seven
patent s, an eighth applied for,
seve ra l a ba ndo ned, one
infr inged and the usuality of
none producing an income.

What Is A Patent ?

Your patent is a legal
document proving that you
first made public a " new and
useful device, process or
plant" and therefore can
legally go to court and "start
an action" against someone
else who refuses to recognize

your monopoly rights so
granted. In this court act ion
you are alone . The govern
ment will not help yo u.

Your patent (and its
rights) is a thing which you
can sell ent irely, o r in part, or
license out under any kind of
restrictions, or keep a ll to
yourself. It lasts 17 years
from its "date of issue."

What Does It Entitle Me To?

For 17 years, if you do
not dispose of it , it entit les
yo u to charge all t he traffic
will bear upon all those who
will commercially use your
pate nt. It lets yo u spe nd a
fort u ne in eac h cour t
"action." If you are "small"
and it is " big," you can
expect some legal rough-and
tumble action with it before
the end of 17 years. You can
sue up to triple damages on
infringers, who will be ready
for you. They may counter
with a suit that proves that
your patent is invalid, for
some Httle oversight. Then
you are entitled to pick up
the heavy court costs.

How Do I Proceed ?

Be sure that you have

something whic h is " new and
useful." Send $3.2 5 to the
Superintendent of Docu
ments, Washington, D.C.
20402, for a copy of " Patent
Attorneys and Agents Avail
able to Represent Inventors
Before th e U.S. Patent
Offi ce:'

Find the nearest several
patent attorneys, who do not
advertise, and wri te or call
each, aski ng, "Do you handle
electronic pate nt applications
fo r private inventors?" Do
not use an attorney who
discourages a preliminary vi sit
by you.

You will have to trust this
attorney in many facet s. Be
sure he has a good reputation.
Inquire around. Ask him who
he has worked for in the past
and ta lk to them.

You cannot assay the
market for your item by
yo urself. You are too biased.
You must use friendl y advice.
I'll tell you now that it will
be darker than your outloo k.
Compa nies spend heavily to
introduce new ite ms. Is yo urs
worth it?

Is It Patentable ?

A " sea rch" by your

a t t o r n ey 's a ge n t In
Washington will cost up to
$100. It will pop up with
patents back to the last
century (which were better
than your idea ) or a diagram
fr om the pages of 73
Magazine which is co mplete ly
unrelated, you point out.

I " invented" a te rrific
navigational devi ce for the
last 200 feet of a p lane 's
descent onto a runway (using
7 kHz and 9 kHz whole field
loops) only to find it had
been " issued " the very day I
" inven ted" it. (Yes, I'm good
at ESP, giving demonstrations
at conventions.] Ho wever , the
real inventor has not gotten it
onto the market. It is simp le,
f oolp roof, unobsuuctlve,
workabl e in a po wer dead
plane, inexpensive, and on
and on, bu t it expired in
1961, unused.

Is It Competitive?

If your invention cos ts
more and does less, you are
dead. If it cos ts less and does
more, yo u still have o nly a
fight ing chance. It has to be
much better o n the market
than what is there now, or
yo u will not even get a
hearing. Even if it is good,
who is going to risk his
present profits to see if the
crazy consumers will do him
much better on you r item?

George A H. Bonadio W2WLR
373 E.u f A venue
Walerlown NY J 360J

- - how to do it, if you really want to

Is It Really Worthwhile?

Getting a Patent- -
Who Will Mar ket It ?

A com pany with bac k
orders now may tell yo u to
go away. A weak compa ny
may tell you that it cannot
affo rd the big risk to tool
over to your invention . A
speech compressor compa ny
doesn 't care about your new
antenna system.

Your best marketer is your
own compa ny, and the best
patent is one develo ped for
yo u r own co mpany to
advance on from its present
successful posit ion .

Patent s from outs ide a
compa ny are immediately
suspect. They are not in line
with p lan s. The y ca n
e m ba r rass t he compa ny
engineers. The claims may
not be well-writ ten for their
uses.

46



"LTER

RHt ER

1 1
T

QP9
T

Fig. T. The Bonadio Automatic Distort ion Control, Patent
#2,634, 339. The tap position is at the null ofdetection, with
distortion- free output . Any distortion will produce a detected
siqnal at this setting, and can be used for automatically
controlling the distortion level.

Where Is A Patent Attorney?

He is on the other end of
your pho ne or letter , or in
court. If he docs no t go to
court for his clients, he may
not be able to help when you
most need someone who
understands all of your
patent.

He is In there working
wi th you o n you r se lli ng or
licensing agree ment (in his
off ice, not yo urs). Yo ur
regular lawyer is not very
informed on patents. Patent
laws are in a world by them
selves.

If you cannot spare a
t housa nd dollars and a
hun dred ho urs per patent
app lication, do n't sta rt. There
are fi ling fees, art ist fees,
attorney fees, and final fees,
at least, on top of mail and
phone and travel in business
hours.

Less than o ne quarter of
one perce nt of patents
"issue" on the first "act ion"
by the Patent Office "exam
iner." However, my Bo x
Diagonal Antenna did, and
this saved me, perhaps, $200
in additional fees. My
attorney and I would have
had to argue arou nd the
exa mine r's "act ion" with a
new "respo nse" mate ria l, if I
could, or "abando n" the
whole thing. Sorry, no
refunds.

The attorney, if he is
exper ienced in worki ng for
co r po rat ions, can do an
excellent job for yo u. If he is
an advertisi ng attor ney, he
cannot show you that o ne
half of one percent of his
inventors have ever made a
profit on anyone of their
pate nts. Most of the cor
pora te patents are credited
with netting $1, or more.
Think about it.

What Do I Claim?

Your attorney will have to
rewrite what you claim in
language you ca n scarcely
u n dersta nd. Wh a t you
display, but do not cla im, is
gone. What you cl aim , but
which the exa miner " dis
a llows" o r " rejects," is lo st.

When your claims are long
and have many co ndi t ions,
they are " narrow" and cost
more for attor ney's fees than
they are wor th to you or
any body else.

The only test of a patent is
in cou rt, whic h you would
rather not invite. A good
patent is in a newer field, like
electro nics, rather than
mec hanics, and has no near
misses in the "search: ' no
ne a r coll isions with the
"exa miner 's ac tions," has a
fe w a dj ustments of the
" c lai ms " to satisfy the
examiner, and covers all
possible variations by an
" o m n i b u s clai m," which
covers the field like a ten t.

How Secret ive Must I Be?

Ask yo ur patent attorney .
On a simple patent, he may
have you out haw king it afte r
it has been filed for three
months or, if it is a compli
ca ted patent , after six months
from f iling date. After yo u
file an a pplication, a later
similar f iling, by another
inventor, produces an " inter
ference." The later inventor
must prove that he was
" diligent" in getting his
application filed, even while
he must also sho w tha t he
ac t ual ly invented it , or
"reduced it to prac tic e"
before you did. He's got
troubles.

My fastest invent ion too k
months to prepare fo r fili ng,
only 23 mont hs in the Patent
Office, and issued Jul y 1,
1 969. It had no ex tra
" acti ons" and "respo nses,"
which co uld e xtend a few
yea rs it s t ime wh ile
"pending."

After yo ur patent attorney
has not ified you of your
filing date and number, you
must, in pu blic, refer to your
invent ion as "patent applied
for, " e ither by a no te in the
text or by putti ng that ph rase
o n the item for sale, or yo u
can lose you r right s.

Later, after the exami ner
has allowed o ne or more
claims, you must refer to it as
" patent pending." Actuall y,
you may obtain more clai ms
many mont hs later, and then
" issue" six mont hs o r more
after that.

As soon as you conceive it ,
or even before, you can
contract to sell it, say, to
yo ur employer, as part of
keeping yo ur good job. Have
your patent a ttorney do all
the contract paper work , even
if yo ur co mpany has its own
patent a ttorney. Yours will
earn his pay for you.

If it's a company patent,
you may get a guaranteed
first o pt ion on any job in the
company for whi ch you can
quali fy, du ring the life of t he
patent. You might extend
this to your ch ild, and even
to your fami ly, if the patent
is valuable in keeping the
compa ny going. Thi s type of
payment can be a bigger
rew ard than any cash out lays
that the company can afford.

Thi s department is where
your patent auo- nev's talents
will show up - trust him .

What's An Interference?

It 's a signal that two minds
are on the same idea and filed
patent applica tions at nearly
(he same t ime. If you filed
second , save yo ur money.
Abandon it right there.

If you filed first, and the
ot her party is in a compa ny
which was plann ing to use it,
yo u ha ve a cap tu re d
audi ence. Have your attorney
contac t t hem at once to see
about improving the claims to
satisfy them and to license
the applica tion to them the
best way your auor nev can.

What If My Claims Are
Re jected?

Then yo u have wasted
co nsiderable ti me and money.
Forget it. Abandon it. A true
inventor has more good ideas
than he can afford to tr y and
pro bably has an applicat ion
brewing at all times.

Should I File?

This question finally has
to be answered. If yo u are
wor king in, fo r, or with a
compa ny which will use the
patent, by all means, yes. If
you have a financial backer,
whom yo u do not have to
r e p ay (by a c o n t ra c t
approved by yo ur patent
attorney), aga in, yes. How
ever , if you are like the 220
p ri vat e inve nto rs w ho
a tte n de d an inve n to rs'
conve ntion in Cleveland, who
all agreed that none, repre
senting abou t 400 patents,
had made a prof it on any one
patent, the answer is no .

The typical private patent
covers an invent ion which not
enough people either need,
want, will pay for , or will
swi tch over to. Th is typical
home invented patent does
not fi t in with any manu
fac ture r's planned progres
sion .

If your patent, like my
Automat ic Distort ion Control
(Patent -=2,634,339), can be
buried in a large elect ron ic
device, fo rget it as a private
invention. 1 can show how I
was invited by the military to
sue for damages; they even
ga ve me t he co nt rac t
numbers. Two manufacturers,
whose names you know , have
use d t he ADC. Po ssib le
royalt ies are not worth the
tens of thou sands of dollars I
wou ld have to risk to fight
the cases.

The Bonadio Auto matic
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Social Events

Distortion Control IS the
ultimate in electronic simpli
city, a desirable patent trait.
In Fig. 1 there is a blocking
capacitor, or two; a bridging
resistor between input and
output of a tube, valve or
transistor; a tap on that
resistor leading to.a detection
unit, such as a diode; and a
filt er. Without d istort ion it
detects no signaI, the tap
be ing at th e null. As
distortion increases, the null
point moves away and useful
output develops, which can
be used to reduce both the
gain and the distortion. For
example, on a transistor radio
it would hold the audio
output to all the quality
output possible, even fol
lowing a dying battery down
in output. Imagine a ll tran
sistor radios wi th no au dib le
distortion!

Unless you arc a big manu
facturer , you cannot pol ice
infringers on this size device.
I can't. An infringement suit
could cost me $40,000 if I
lost, to say nothing of the
years of anxiety involved.
One's health has quite a
value, too.

As long as a manufacturer
knows that I canno t afford to
sue him, he knows tha t he
can use it without fear fro m
the patent owner, He will
never buy it from me un der
these conditions.

His o nly fear would be
that I might put it into
profitable use myself, and
then be able to sue him.
While this hope, on my part,
is futile for my ADC, it coul d
h a p pe n with something

from page 22

Annual Ham Auction. Sunday, March
20, 1977 at the Lucas Counly gecree
lion Center, Maumee (Toledo), Ohio.
Auction, flea markel. commercial
displays and good eyeball asoS.
Time: 8 am to 5 pm. Admission: 52
advance. 52.saafte< March 1, 19 77 or
at the door. Talk-in on 52·52 and all
Toledo area re pealers. Send SASE,
Toledo Mobile Radio Assocrencn,
trc., BOI< 7548, Oregon OH 4361 6 .
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who lly covered by pate nts
and harder to bury, such as
my several antennas. How
ever, he can see my
operations and calculate my
actions years in advance and
prepare to negotia te , fight or
a ba ndon the device. He
knows that no ot her manu
f acture r will be foolish
enough to pay for what he,
too, can have free, especially
in a small device.

What's The Success Ratio?

Aiming to increase my
success ratio, my latest patent
applications and patents have
been in units entirely covered
by a patent, not just a small
bit ci rcuit in a huge monster
assembly. Not only tha t , but
they sta nd exposed outdoors
- for all to sec, instead of
bur ied, as in the ADC.

I est imate my first antenna
pa te nt poss i bil i ty of
produci ng a profit a t about
o ne in SOD! With the related
second patent I probably
improved my chances to one
in 50. Now, with the third , a
"continuing patent," I believe
that my chances arc as good
as one in five! I have had
some encouraging results on
o ne more patentable advance
o n these. If it wor ks out,
some years from no w I
should be able to nego t ia te ,

How 00 I Negotiate?

You negot iate through
your attorney, at about $25
per hour. You don't make a
move without his approval.
He will probably let you
advertise to your heart's
content after you have been

CO LUMBUSGA
APR 2-3

The ColulT1tl<K. Georgia Hamfett
will be held April 2 and 3, Palm
Sunday weekend. at lhe Fine Am
Building at Fairgrounds. 9 am 10 4 pm
daily. Flea market, ham auction, prize
drawing ar 1:30 pm Sunday, talk ·in
28188, 3975 kHz, buffet dinner Sill.
at 8 pm. For more information wnre
K4JNL. Advance tickets: K3MTY/4.
RI 5, BOI< 750. Phenil< City AL
36867,

filed for three months or
more.

Your problem is to find
someone who can be
convinced that he cannot
afford to ignore you r patent
- and to convince him of this
fac t. I fou nd that an tenna
compan ies receive about a
dozen offers a yea r. Com pare
thi s wi th the number of really
new antennas o n the mar ket
each year.

Nobody Wants Them?

I mailed 157 notices to
antenna companies. Seven
addresses were returned as
"unknown." Five gave useless
responses. Then I mailed a
series of three hard hitting
letters to 1 9 likely
ma nufactu re rs. Four (a
splend id respo nse) inqui red
further, None want to test
under the cond itions I recom
mend .

Although I warned that
my antenna "effects" happen
only in the ionosphere, one
turndown referred to a com
puter test and another to an
all earth test range. No
company has tried them in
the ionosphere yet.

A small , friend ly manu
fac turer, whom I pho ned,
told me that he could not sell
his patents either, so he and
his wife struggled for ten
years and now are do ing fine
as a manufacturer. He sug
gested the same route for me.

Use Them Or Lose Them ?

Because of the fast moving
electronic advances, pate nts
are generally estimated to

GRANO RAPIDS MI
APR 2

The Third Annual Swap and Shop
will be held at the Northeast Jr. High
School, 1400 Fuller Ave., N.E" Grand
Rapids. Michigan, on Saturday. April
2 from 9 am to 5 pm in the cateteta.
Featured will be: CBs. mon ilorS, ham
equipmenl and electronic pari,. For
further information OOrltilCt Grand
Rapids Reacl III lhe above address.

ST. CLA IR SHORES MI
APR3

The Soulh Eastern Mil:higan Ama
leur Radio Anocialion is holding irs
Nineteenth Annual Hamtest on April
3, 1977 from 8 am EST to 3 pm EST.
tt will be held at the Soulh Lake High

have a 5 year profitable life,
out of their 17 year legal life.

Like anything else, if you
don't use them, you lose
them, and I estimate that I
have spe nt over t ,000 hours
on these few.

What Should Be Done?
Don 't become like the

neuroti c inve ntor, who
produces a patent that o nly
he coul d love and then spends
the rest of his life wasti ng his
t ime, money and health
trying to force it on a world
which won't have it.

Don 't deprive your fami ly
of its needs in order to obtain
a $1 ,000 patent. The odds are
over 200 to one against
getti ng your money back.

Don ' t expect a patent sales
agent, to whom you are fa ir
game, 10 sell your patent any
bel ter than you can , for his
price. He doesn't sell 1% of
his customers ' patents.

Don't keep an invention
buried until you can afford a
patent. Name the circuit after
yourself and sell a story
about it to the editor. He will
pay you for the storv. If the
circui t is continuously usable,
you will have your name
hung on it, and you will be
immortal. That 's better than
an expe nsive dead patent
which you might, helplessly,
sec infri nged under another
name (my ADC infr ingements
were under two other descrip
tive names) after you paid for
a patent to have your own
name known.

Do ask the editor to spell
your name right, like B-Q. N
A-D-I-O's AOC. •

Sc:hool in St. Clair Shores. Mil:higan.
21900 Nine Mile Road and Mack
Avenue. For further informat ion ceo
teet Dorothy Spilsld WB8PAJ, Secre
tary S.E.M.A.R.A., 11906 Riad
Avenue. Detroit. Michigan 48224.
313-521-6646.

PLAIN CITY OH
AUG 14

Hamfen 77 is to be held on Sun
day. August 14, 1977 at the Plain City
Fairgrounds, Plain City OH. Talk-in
on 146.16f76 or 146.52. Advance
tickets 51.50 - gate 52.00. For eddl
tional informalion or reservations,
write UCARC. 13613 U.S. 36, Mary~
ville OH 43040, or call Gene Kirby
W88JN 513-642-9861,
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No more soldering diodes e....ery time you • Front Panel Tbumbwheel Con trol
want to try a new repeater! . of All Ch.mnelsl
Just plug the Svnthacoder into the back of your _ Fully Automatic Invalid Code Control!
r.adifh~el«t (;h annel ,p~ an d the Synthacodcr ,;,:..• Small $ize:3%" x t W':x 6"
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only $74.95
plus $2.QO postage & handling
CA Residehh add 6%sal~ux
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Specialties
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J. A. Kvoch ick WB8A ZP
J69 West Overdale Drive. Ap t. A
Tallnwdge OH 44278

Keeping the Wind

timer for your mobile rig

warrung tone ge nerated by
t i m er A2 produces a
t one in the transceiver's
speaker at this time . Once
agai n, resett ing the circuit by
removal of the PIT ground at
point A instantly readies the
rig for normal operation 
unti l you talk too long again!

Construction is relat ively
simple, and should probably
begin wi th the selection of
R3 and C3, the main t iming
com ponents. These values can
be sel ected from the tab le or
by calculation (Fig. 1). A
potentiometer could be sub
sti tuted for R3, but in my
prototype I was interested in
conservi ng space. My proto
type was constructed on a 1"
by 1.5" board and was in
stalled in an Ico m IC·230.

Hookup of the circuit
requi res that you break the
no rmal PTT line, recon
nect ing it to points A and D,
attaching the free end of R7
to th e positive speaker
terminal, and applyi ng +12
volts and ground.

This circuit has already
proven itsel f useful on more
than o ne occasion, and I hope
o thers will fi nd it handy in
helpi ng to prevent unneces
sary repeater tlmeouts. I
would also li ke to tha nk
Bruce Bechtol K8VAK for his
assistance in the circui t's
desi gn. -

normal conditions, point D
on the schematic (collector of
Q2) follo ws point A (base of
Q1); that is, grou nding point
A provides a t ransmitter PIT
ground o utput at point D.
Generat ion of the warn ing
tone and eliminat ion of the
PIT si gnal only occurs when
point C is low and point B is
high. This condition only
exists if the PIT but ton is
held in after the timer A1 has
disabled the transmitter. The

Down

on, and if it has been on
lon ger than its timing period,
deacti vates it and sounds an
audible alarm in the rig's own
speake r. Resetting the circuit
is accomplished by rel easing
the PIT button. If trans
missions are made of dura
tions shorter than the t iming
period , the normal operation
of the transceiver is not
affected.

The circuit operates in the
fo l lowing manner: Under

- -

"Timing a repeater out ,"
as the jargon goes, may

not seem to be a significant
event for the user, but it can
generate a fury of act ivity on
the part of the control
sta tion. With the addition of
t he tim eo u t timer/a larm
shown here , one can help
mini mi ze repeater tlmeouts.

The timeout timer/alarm
docs essentia ll y o ne thing 
keeps track of the length of
tim e that your transmi tter is

Fig. 2. Timeout timer with audible alarm. CI -. 1 uF disc; C2,
C5, C6 - .01 uF disc; C3 - see text; C4 - I uF 12 110ft

capacitor; R I, R2 - 10k fl., U Watt; R3 - see text; R4 - Ik
fl., ~ Watt; R5 - 56k n, ~ Watt; R6 - 27k fl., ~ Watt; R7 
470fl., ~ Watt; Dl - lN457A diode; QI, Q2 - 2N2222; A t
A2 - NE555V.
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2 Megoh m Res istor
Time in Seconds Capacitor in u F

30 13
60 27
90 40

120 54
150 68
180 8 1

Fig. I. Rand C for timeout timer. Ttseconds) = (1.1 R3C3).

50

1 ~hm Resistor
Time in Seconds Ca~eit or in o f

30 27
60 54
90 . ,

120 109
150 136
180 163

1.5 Megoh m Resistor
Time in Seconds Capacitor in u F

30 18
60 3.
9 0 54

120 72
150 9 0
180 109



Start your
slovv-scan

TV
with a

SS2K KIT $235
or

SS2 WIRED $285

C1 FAST/SLO SCAN
CAMERA $385

ACCESSO RI ES:
Pl Po laro id adapter for hard copy photos $34.50
Vl viewing hood $14.50
T l tripod 524.95
CK256 line conversion kit available

MON ITOR
FEATURES:
Oscilloscope display of SSTV signa l
Rugged - modular - industrial grade
Modu lar Construct ion
Independent easy to use contro ls

CAM ERA
FEAT U RES:
Use Cl camera with your home TV set
Has both long distance and close-up features
Adjustable frame size
Built-in slo-scan bar gen for transmit
Focus o n a postage stamp

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

The com P<Jny mat put high »ou aee on the m oon, now br inll_ you ex p and ing amateur radio
t echnology .

Venus Scientific Inc.

M r . Ke ith R o berts
P .O . Box 677
Bedf or d . N .S .
Canada BON 1 BO

H Ob b V Ind u $1f y
Cou ncil Bluffs, 10.....

Henry R adio
LOS Ang ele$. Calif .

399 SMITH STREET
FARMINGDALE, N,Y, 11735
PHONE 516-293·4100
TWX 510-224-6492

Goldfote in's
Pensacola. Fla.

Electronic Distr ib u lors
M u skegon. M ichi9af1

HarriS<;in E lectron ics
Farmin gda le. N. Y .

A a nd W Elec lronio;s
M edf ord . Mass.

Barry Electronics
Ne.... York. N.Y .

CF P Enterp r ise s
Lans ing. N . Y.

A-G ce.. Inc.
Im p er 'a l. PlI.

Amateur Electronics SupplV
Milwauk... Wise.
Cleveland. Ohio
Orlando, Fla.

Argon Elec tronics
M iam i S pri ngs, F la .
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- - bet you can't even name

Jilmeti B. Wilson, Jr. WBfJJXYf(]
Soulheilsl Community CoJI~l!'

Lincoln Cilmpus - Whittier ceme
2240 Vim! Street
Lincoln NE 68503

The Third Method

SSB:

requi res phase shift networ ks.
Since these are opera ting at
only one freq uency, obtain
ing an exact phase shift is no
problem and even RC net
works can be used . This appli 
cation also lends itself well to
digital schemes, one of which
is shown in Fig. 3. The low
pass filte r (the one from the
o riginal paper is shown in Fig.
4) is also operating at au dio
frequencies and can be con
st ructed using LC networ ks.
It is a lso poss ible to use act ive
audio filters.

The input audio consi sts
of 300 to 3,000 Hz, the
normal bandwidth of speech
com municati ons . when these
frequencies are mixed (in
balanced modu lator Al ) wi th
the 1800 Hz oscillator, the
mo du lation products that
appear in the output are as
shown in Fig. 2(b). In part ic
ular , note that the lower side
band is " folded" over . This
results from the choice of
carr ier freq ue ncy. The carrier
frequency is actually in the
middle of the audio spectr um
to be transmitted. As an
example, consi der an input
au dio signal of 500 Hz. wh en
it is mixed with the carr ier
frequ ency of 1800 Hz, the
modul ati on products (sum
and difference componen ts)
are 1300 Hz and 2300 Hz.
Next conside r an input audio
frequency higher than the
carrier frequency, fo r exam
ple, 3100 Hz. wh en it is
mixed with an 1800 Hz sig
nal, the modulat ion products
arc 1300 Hz and 4900 Hz.
Thus at the output of bal
anced modu lator A1 we have
a lower sideband which has
the au dio frequencies higher
than 1800 Hi fol ded back on
top of the lo wer audio fre
quencies - and all this is
contained in a bandwidth of
1500 Hz. An upper sideband
also extends from 2100 Hz to
5100 Hz. The upper sideband
is then filt ered out by the low
pass filter , leaving only the
lower sideband as shown in
Fig. 2 (c).

This "folded" lower side
band is then app lied to bal
anced modulator A2, where it
is mixed wit h the rf carrie r.

•,

the I RE, December, 1956. At
presen t this method is used in
commercial equ ipment man u
factured by Rcdifon Tele
co m m u n ications, England,
and has been since a un it was
int roduced in 1960.

Enough of the se ll ing job
o n the Third Meth od - let's
get in to the circuit descri p
tion. If you wi ll refer to the
block diagram of Fig. 1, you
will note that we have fou r
balanced modulators. These
can be of any configu ration.
Bal anced modulators Al and
Bl are operatin g at audio
frequencies, so layout is not
too critica l. The circuit also

the first two

Th ird Method is in direct
com pet ition with the filter
method. It requires neither
sideband filter , nor wide band
audio phase shift network (as
in the phasing method), does
not require critical adj ust
ment, and any misadlustmcnt
results in interference to the
user only.

As you can sec, this meth
od has much to offer the
rad io amateur and indeed the
commercial user. The original
paper on this subject was by
D. K. Weaver, Ir ., titled , "A
Third Method of Generation
and Detection of Single Side
band Signals," Proceedings of

Fig. 1.
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I first ran across this par
ticular method of SSB

gene rat ion some vears ago
when involved in a communi
ca tions course. At the time I
was deeply involved with get
ting a phasing type SSB gen
erator on the air and only
gave this me thod a casual
glance. Never having heard of
this method in the amate ur
jou rnals, or of a commercial
unit using this type, I was
inclined to write it off as an
impractical method, as I am
sure many others have done
before a n d s ince. This
assumption couldn't be fur 
ther fro m the truth , as the
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This mea ns that the carrier
frequency of the sideband
signal is actually no t gener
ated (due to the use of the
folded sidebands). Therefore,
any misadjustment of the
fi nal balanced modulato rs
wi ll result in the rf ca rrier
appearing in the middle of
the sideband spectrum and
causing an 1800 Hz tone to
be heard on the receivi ng end.
The important fact is that no
o ut -of-channel interference
will occur. Only the user will
suffer from misadjust ment.
Another important fact is
that if there is incomplete
sideband cancellation, again
no out-of-channel interfer
ence will occur. The un
wanted sideband will appear
in the sa me spect rum as t he
wa nted sideband, causing
interference to the user only.

This method of single si de
ban d generation has some
very positive advantages over
both the filter method and
the phasing method of single
sideband. I have included
some sample circu itry of vari
ous parts of the Th ird Me th·
od SSB genera tor . If you are
consideri ng building an SSB
ge nerator, I hope that you will
give serious consideration to
the Th ird Method. Thou gh it
is rat her complex, the con
st ruct ion and align ment is
simplified , d ue to the fact
that most of the circuit is at
audio frequencies. The advan
rages are many. If anyone is
inte rested in a more detai led
and mathematical description
of the circu it ope ration , any
of the references listed will be
of help. Good luck with

A

Fig. 3. (a) Using two JK flip-flops to obtain a 900
phase shift for use in Th ird Method

generators; oscillator frequency must be fou r limes the desired output frequency, t.e., for 1800
Hz output, oscillator frequen cy is 4 x 1800 = 7200 Hz. (b) so: phase difference network using
dual JK master-slave flip-flop 7473.

The rf carrier may be the
operat ing frequency, or a
lower frequency which IS

then heterodyned to the
operating frequency. The out
pUI of thi s balanced modula
tor is sho wn in Fig. 2(d) . It
consists of the 0-1500 Hz
" fo lde d " sideband from
modul ator Al as two double
sidebands of the rf carrier,
which is balanced out in A2.
A careful analysis of this dia
gram will reveal that we are
once agai n back to our origi
nal bandwidth of 3,000 Hz.
Also, because there are both
high and low or igi nal audio
frequencies represented in
both the resultant sidebands
of balanced modulator A2,
we will have both inverted
and direct speech con tained
in the 3,000 Hz bandwidth of
Fig. 2(d).

It has been sho wn by the
phasing method of SSB gener
at ion that by using two
modulator chains of the
prope r phases we can gener
ate two sets of sidebands,
which when added together
result in cancellation of the
unwanted si deband and re in
forcement of the wanted side
band . Much the same tech
nique can be used here, with
the Third Method. By using
two modulator chains, as
shown in Fig. 1, and the
proper phase shift networks
(quadratu re), which as stated
before are for only one fre
q uency and can be made to
exhi bi t the exact phase shift
needed with little trouble,
and then adding the output
of these two chai ns, we can
reinforce the wanted side
band and cancel the un
wanted sideband. The result
is ill ustrated in Fig. 2(f). For
add itional clari ty, the outputs
of modulator chains A and B
are shown in Fig. 2(e). Note
that both sidebands occupy
the same frequency spectrum,
as well as the 180 degree
phase difference betwee n the
lower sidebands.

It can be seen in Fig. 2(f}
that the carrier frequency of
the SSB signal, in thi s case for
upper si deband, appears 1800
Hz below the rf osc illator
frequency of the generator.
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buil ding a Third Method
generator, and I hope to hear
many of you on the air. •

References

D. K. Weaver, Jr. , "A Third Math
od of Generation and Det ect ion
o f Single Sideband Signal s, " Pro
ceedings of the Insti tute of Radio
Engineers, 1956, p . 1703.
J. F. H. Aspinwall, " T he 'Th ird
Method:" reprint ed Irom Wire·
less World , January, 1959, cour te-

sv Redifon Ltd., England.
Pat Hawker G3V A, Amateur
Radio Tech niques, Fifth Edition,
Radi o Society of Great Britain,
1974,pp.40-41,
George Kennedy, Electronic Com
munication Sys tems, McGraw-Hili
Book Compa ny, 1970. pp.
144-147 .
Capitol Radio Engineer ing Insti
tute, Washington, D.C., '·Single
Sideband I," copyright 1958,
McGraw· Hi ll . 1974 Edition, pp.
33-38.

CeCa

P.O. BOX 101.A, DUMONT, N. J . 07bJ8
., &- AUDtO CONNIClon Ii ACCUSO_IIS

5 pun UHF mal e n .so l l.n n UHF ,; ~M

5 SOli' UHF ch",,;. on~ l e ado p. o' .... U.2S
!.me le $1.50 1 u.n~lu UHF.p lice 5l.45

5 Uwl 7SI U odopto ' $1.20 I U.U I /U UHF , pli ce ».75
5 Uw I761U odo p to . 51.10 I Uw l 'll /U INC mo l. n .n
l PL25tpO p",~-on J U.I0t4 IU SNC

UH F mo le 52.25 < ~o ..;.I.mole __ $2.0'0
2 PL2Sll UH~ ,pl;<e ».10 I It,~tftt" ~ A" u lar
I lollSll UH ~ "T " $2.10 ,n_line UI-IF .._ __. n.~

ALL IlE1ol 5 POSTPAID _ NO C.O.D."
:+ci'*E+:3t SENO FOR FUE CNALOG !tAi:lIGIOOIC

\'he easl'*25councerkit'
An ooS\'-l>--buIkI som~. 0", .~ Couol" !o,
I measly 525' Standonj "'Y'b-\ rnl pans .lQ!l' llIaS 7
SOOIt8r>t LEO .-..oow . .... " ;;11 Nl,e'!l' tlJbOS'
'10 If!d<y cry<tI' ........ ' l(iI ""' <IISS'/ Ci\linoI w(~
!font panel, PC llOonj,. ~rdw.re. "'struetion&. 0/IIl
di"ll_. Ap"","" ""nl ""bOatOtJIlJ 0"""
Wr... or ... .......' II Ulor_ IlI..1 Hufc
Hul<>l ao. 357. Doll!. 11 _. lIT 1 1 .j1 31~1$M 0

MONTHl YSPECIALS
3CX 1000A7/8283 $245.00 8 11A 8.50
3CX1500A7/8877 230.0 0 8 13 18.00
3 ·50 0Z 4 8 .00 6 146B 4.6 0
3 ·10 0 0Z 13 5 .00 6360 3.75
4 -125 A 4 2 .00 6 8 8 3 8 4 .9 5
4-400A 4 8 .00 8 122 39.00
4 -1000A 180.00 8236 22.00
4 CX250B 27.50 8908 5.25
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Eimac Tubes & A ccessories In Stock
Wri te or phone for types not listed

BRANO NEW.... u FACTORV GUARANTEED

TOP BRAND Popular
Receiving Tub e T ypes.
BRAND NEW 75%+ Off
List" Factory Boxed. FREE
LIST Available Includes
full line of RF Power Tran
sistors. Minimum Order $25.

. $3.00

$349.95
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Gl ass EpOKy PC Bo a rds

Sepa 'ate Regulalo.
for Ihe Fro n l End

Hig l> Sl .bilil y 10 MHz
TC XO , 2ppm ( ; ,0002'1')
P lug·in Modu le .

T-_ _ TU I P o in ts
Fo r Con.enience

JAC T ENNA ELECTRON IC
13850 Victor in
Tracy Quebec, Canada

Ruggeo Anodi.e"
Aluminum Cabinet
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®

7707 Records Street

Indianapol is. Indiana 46226

220MHz~

440MHz~

The Master in 2 Meter FM

UHF-The Ultimate in FM

440 is fresh . .. it's new
and with our HR 440 you can

use UHF w ithout usinq -up your
budget. So, pioneer some new

ground I Put a compact HR 440
under your dash or at your desk.

It's the best way to usher yourself
into UHF.

Positive performance at a
practical price makes our
HR-2B tops on 2 meters.

Individual trimmer capac itors
g ive bull's-eye accuracy for

working repeaters or point-to 
point. The .35,u.V sensit ivity and
Hi /Lo power switch insure your

hearing and being heard . , , clea rly
and reliabl y .. . the Regency w ay.

the first name in solid state

THE FM LEADER

HR-2B

~~~ELECTRONICS.,NC.

et-·- - - -----------

.t-----~
2METER~

6METER i2J , 1

- ,- - ------ - - --- - - - - - - -----

HR-440

12 Chan nels
10 Watts
$349 00 Amateur Net

. . . AND THE

12 Chan nels
15 Watts
$229 00 Amateur Net

e
e 1976

This Month's Specials

NEW
Fairchild VHF Prescaler Chips

Typ. Descript ion Pric e

llCOlFC High Sp~d Dual 5-4 Input OR/NOR
$15.40

neosoc 1 CH Z Countt' Divide By 4 $74 .35
llC050M 1 GH Z Counl", Divide By 4 $110,50
llC060C ""' Pr•.caltr '" M", e " ~

Fl ip/F lop $12.30
llC24DC Dual TTL VCM $2,bO
l1C44DC Phase Freq. Dpttcto. " '"ncsecc Eel VCM $4.53

llC70 DC bOO MHz Flip/F lop With Reset $12.30
uceacc 1 GHI 248/256 Prescal• • $29,90

llC90DC 650 MHz Eel/TTL Prestal •• $1&.00
llC900M 650 MHz ECl/TTL Pre<cale. $24.60
ncnoc 650 MHz ECl / TT L p••"ale. SIb.OO
llC91DM 650 MHz Eel / TTL Pr. scal.r $24.&0
95H900C 250 MHz Prt ,cale. $9.50
95H90DM 250 MHz Prt scaler $16. 55
95H910C 250 MHz Prueale, $9.50
95H910M 2Sl) MH z Prescaltr $16.50

RF TRANSI STORS
N. w
RCA 40290 12.5., Ft. T~ p. 500MH, 2 wens

min. at p. in 0.5 watt , $2.49

2N 2957 $195 2N6090 $5.45
2N3375 $7 .00 2N6081 $8.60
2N3866 $1.08 2N6082 $11.25
2N4072 51.50 2N6083 512.95
2N4427 $1 ,20 2N6084 $ 1 4 . ~ 5

2N5179 ''" 21-16166 $36 .110
2N55B9 SUO MRF511 $9.60
2N5590 56.30 MMCM918 52.50
21-15591 $10 .35 MMT2957 52.50
2N5637 520.70

TUBES
IP21 $19.95 6146B/8298A 85.75
2E26 54 .00 """ 5UIO
4X150C $18.00 eeeo 1'''"4USOA $1S.00 eeer 1.00
4CX250B 124 ,00 79B4 5HS
4X2S0F 22.00 9072 532.00
OX415 525.00 8106 $1.95
572B/T160l 825.00 815<> 53.95
911A 57.95 8950 $5.50
813 $19.00 blQb 5.3.95
9.31A 59.95 7289/2C39A $4 50 ea.
46S2/8042 $6,95
5894 $32.00
l)146A , $4.75

JUST ARRIVEDI r rese radios have Just betn
p~lI~d out of 5ervlc~. Set ~p for approx. 150 MHz.
CI~an. All tubes Included. No accessenes. Prien
F09 Phoenix.

Motorol a U<l3 eCT 549.95
CE TPL $99.95
ee MT.33 $39 .95

NI CA O Batt~ri~$, AA, 1.25 ~olt$ 491' ea.

GEL/CELL #GC1215, 12 ~olt5, 1.5 amp hr$ $19.95

We have all tY~$ of test equ lpm~nt . Ca ll or
writ~ today!

~lOfl!:
electroJUci
2543 N. 32ND STREET

PH OENIX, ARIZONA 85008

PH. 602·957·0786
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Bill Voight WB8 YJE
8065 Hillandale Dr.
San Diego CA 921 20

The TTL One Shot

another digital building block

M a n y amateurs are
afraid to bu il d pro

jects using integrated circuits,
eit her beca use they do not
kno w what is going on inside
the c hip, o r becau se t hey
th ink that t hey need a room
full of test eq uipment to get
t he project working, Wh at
foll ows is a descript io n of
four types of TTL (Tran
sistor-Tra ns isto r Lo gi c )
monostable multivibrators, or
one shots, along wi th some
simple circ uits tha t a re useful
and easy to get worki ng. No
spe cia l co m po ne nts or
print ed circui t boa rds are
neede d, and most of t he
necessa ry supplies may be
foun d in hobby-type elec
t ronics stores.

The one shot is a nifty
device t hat can find ma ny
uses arou nd t he shac k.
Basica ll y, the one shot will
put out one pulse of a
specific lengt h, regardless of
the shape or duration of t he
input signal. A retriggerable
one shot is o ne t ha t may ha ve
its out put pulse ex tended by
supply ing one or mo re addi
ti on al signa ls at the input
befo re the end of the outp ut
pu lse. The output pulse will
e nd after t he normal time
interval after the last input.
Example: If you have a non
retri ggera ble one shot t hat
has been set for an output
pulse wi dth of one second,
and you apply a ve ry short
input pulse to it every three
quarters of a second, you will
get a stri ng of 1 second pul ses
out with a space of Y2 second
bet wee n each pulse. If t he
same input were app lied to a
retriggerable one shot, you
wo ul d get a co nti nuous
out put un til 1 second after
the last input pul se .

Fig. 1 sho ws the pm
assign ments a nd funct ion
tables for t he 74121,74122,
74123, and 74221 mono
s table mult ivibrators. The
inputs la beled A on the pi n
assignme nts diagra m are the

T ech nical data and pin assiqn
rnents diagra ms for th is article
were taken from the TTL Data
Book for Design Engineers , First
Ed it ion, pub lished by Texas In
struments, Dallas T X.
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n egative-transltfon tri ggered
in pu t s. A signa l at t hese pins
will t rigger an ou tp ut pulse
when it tra nsitions from a
high level to a low level if a ll
o t he r inputs are high . The
inpu ts labeled B are t he po si
ti ve-transitio n t rigge red
inputs, and will cause an
output pulse to begin when
t he inp ut at t hese pins goes
from a low level to a high
level as long as a ny o ther B
inp uts are high a nd a t least
one A input is low. For these
TT L devi ces, a high sho ul d be
bet ween 2 and 4.5 volts and a
low should be fro m 0.8 to 0
volts.

The outputs fro m t hese
one shots are comple men
tary: The Q output is nor
ma ll y low and goes high when
the input is tr iggere d, t he Q
(pronounced Q-no t ) o utput is
normally high a nd goes low.
The len gth o f the outp ut
pu lse is deter mined by an
e xte rnal resistor a nd capaci
t or connected to th e p ins
ma r ked Rex t/Cex t and Cext
for each one shot. The length
of t he output pulse may be
dete rmined from some in
volved eq uations provided on
the manufacturer's da ta sheet
for eac h ty pe of one shot.
Fo r amateur purposes, t he
pulse len gth may be appro xi
ma ted by

T = K • Rext - Cext
where :

T is the pulse len gth m
millisecond s
Rext is in k Oh ms
Cext is in microfa rads
K = .7 for the 74121
and 74 22 1, .32 for t he
7412 2, .28 fo r t he
74123
The 74121 an d 74122

have inte rna l fixe d resisto rs,
marked Ri nt on t he d iagram,
wh ich may be used as a ll or
part of Re xt . The value of
Rint is 2k for the 74121 a nd
10k fo r t he 74122.

Pe rhaps the best way to
become familiar wi th these
one shots is to build some
sma ll p ract ical ci rc uits. Fig. 2
is a sim ple T/R switc h (or
VOX, COR, etc.}. Th is circu it
uses a single retrtggerable one
shot an d one NAN D gate.

Th e out put of a NAND
gate is high un less bot h inputs
a re hi gh . In t his circ uit, t he
inp ut a nd t he Q output o f t he
one shot are bot h norma lly
high a nd hol d t he output of
t he NAND gate low, so the
transistor will be off an d the
rela y will be de-ene rgized.
When t he inp ut goes lo w
(duri ng key down, speec h, or
wha tever ), p in 1 of the 7400
goes low an d pin 3 goes high ,
causing t he tra nsistor to con
duc t a nd clos ing t he relay.
Wh en th e inpu t ret urns high,
t he positive transition at the
B inpu t of t he o ne shot
causes the 0 output to go low

for th e period de ter mine d by
the DELAY potent iometer.
Th is keeps pin 2 of the 7400
low a nd pin 3 high fo r t he
t ime bet ween dot s or dashes
and will t ime out and cause
t he re lay to de-ene rgize if
an ot her input signal does no t
occ ur before the end of the
d elay period. Either the
74122 or Y20fa 74 123 retrlg
gerab!e one shot may be used
in t his circ uit, but t he input
must be kept compat ible with
t he TTL devices (be tween 0
V and 4.5 V). Unused B
inputs shoul d be tied to Vee
through a 1k resistor. Unused
A inputs shou ld be t ied to t he
A input that is used. Thi s is
true for a ll of t he circuits
de scribed here.

A square wave gene rator
o r pulse generator is sho wn in
Fig. 3. The 25k dual pot will
give an a lmost sym metrical
o ut put wave for m. Two si ngle
pots may be used if t he up
ti me a nd down ti me of t he
out put are to be adjusted
ind e p en de ntl y. Wh en t he
switc h is in t he OF F position,
the A input of A1 is held high
an d prevents any output.
Wh en the swi tc h is moved to
the ON position, the negative
transition at the A input
causes t he Q output of A1 to
go high for t he t ime T 1 deter
m ined by the setting of t he
F REQ pot. Then, when t his
pulse falls, it triggers t he A
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fortu ne. Fig. 4 shows a gadget
tha t is useful for "viewing"
the worki ngs of TTL logic if
you do not have an oscil
loscope availab le, and ca n be
a handy accessory even if you
do. The one shot is used here
to li ght LEOs when transi
t ion s of the input are
detected. Even very short
pulses are vi sible on the
LEOs, since the o ne shot
"stretches" the pulse length.
One half of a 74 123 is used
to det ect positive-going t ran
sitions and light 01. The
other half de tects negative
going transi tions and lights
0 3. 02 will light any time the
input is at a high level. If the
inpu t is a co nstant high level,
0 1 wil l bli nk o n and then go
off because of the posit ive
t ransi tion when you first
a pply the input , and 0 2 wi ll
come on for the durat ion of
the high level. When the input
is removed, 0 2 will go out,
and 0 3 will blink on and then
go off because of the negative
t ransition. If the input is a
series o f pulses, the LEOs will
either bli nk in sequence or
stay o n all the time, depend
ing on the pulse width and
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Fig. 3. Square wave generator using two single or one dual one
shot. Dotted lines from CLR inputs are not used with chips
that do not have clear inputs.

input of the second o ne shot,
A2. and the output is taken
from the Q output of A2.
The Q output of A2 rises at
the end of t ime period T2,
and triggers the B input of A1
to start another sequence.
This will cont inue until the
switc h is turned OFF.

With the short pulses
encou ntered in TIL logic, an
oscilloscope is almost a
necessity, but a good oscil
loscope may cost a small
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Fig. 2. A simple T/ R switch using a retriqqerabte one shot and
one NAND gate. Switch may be removed and other TTL
compatible input applied at point X for practical appttcations.
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l .4k , Rext max = 40k, Cext mux = 1000 uF, output pulse max = 28 sec. (b) 74122.
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multivibrators with clear. Rext min = Sk , Rext max = SDk. (d) 74221.
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Fig. 4. A logic checker for TTL circuits.
Fig. 5. An electronic keyer that provides for control of the
T/R relay.

repennon rate. The Rext
resistors may be made var
iable for mo re flexib ility,

With a little experience in
using this device, you can get
a pretty good idea of ho w the
circuit under test is per
forming. Of course, a scope
wou ld give an even better
idea, but you get what you
pay for.

The kever of Fig. 5 looks
fairly complex at first glance,

but it is really only a combi n
ation of the circuits of Figs. 2
and 3. It uses only three
integra ted circuits and pro
vides control of the TIR relay
for break-in operation. The
enti re circuit was built on
two experimenter boards that
were purchase d at the local
ho bby electronics store. The
74221 forms the dots or
dashes. This part of the keyer
works like Al of Fig. 3,

except that the paddle selects
whic h side of the IC will put
out the pulse. Pin 1 of the
74123 acts like the A input
of A2 in Fig. 3, and this half
of the 74123 ma kes the
spaces between the dots or
dashes. The remain ing half of
the 74123 and A3b and A3c
are similar to the T{R switch
of Fi g. 2. OR gates are used
here instead of a NAND gate,

and the Q output of the o ne
shot is used instead of the Q
output, but the circuit is
basically the same.

The information presente d
here should give you an idea
of what one shots do and
how to hook them up. If you
haven't t ried using ICs yet,
why not get started by tryi ng
a few projects usi ng o ne
sho ts? •

T8-t MICROMINIATURE ENCODER-DECODER
o Available in all EIA standard tones 67.0Hz-203.5Hz
o Microminiature in size, 125x2.0x.65"high
o Hi-pass tone rejection filter on board
o Powered by f i-lfivdc, unregulated, at 3-9 ma.
o Decode sensitivity better than lOmvRMS, bandwidth, +2Hz max, limited
o Lowdistortion adjustable slnewave output
o Frequency accuracy, +25Hz, frequency

stability ±.lHz
o Encodes continuously and simultaneously

during decode, independent of mike
hang-up

o Totally immune to RF

Wired and tested, complete with
K-l element

$59.95
K-l field replaceable, plug-in, frequency
detennining elements

$3.00 each

COMMUNICATIONS SPECIAUSTS
P.O. BOX 153

BREA, CAUFORNIA 92621
(714) 998-3021 maSler charge

.".. Yo' ..
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SO UTHCOM HEAVY·DUTY SLIDE MOUNTS ARE

D IFFERENT. HEAVY.GAUGE STE EL SLIDES

O N P L A ST I C GU IDES F O R SM OOTH OP E RAT ION.

P OWER AND SPEAKER C ONNECT IONS ARE SE·

CU R E THR OU GH CO M PU T E R T Y P E CON·

NECTORS. A STA INLESS STEEL LATCH HOLDS

THOSE CON N E C TIONS UNTIL Y OU REMOVE

Y OUR UNIT. P ROV I SION I S MADE F OR LOCK

B Y A USER-PROV I DED PADLOCK.

F O R T WO-WAY R ADI O USERS, T H E MB-3 PRO

VIDES A NEW M IN I A T URE C OA X CONNECTOR

DESIGN ED FOR DEMANDING UHF A P P LI ·

CATIONS. OTHERS MA Y C L A IM N O SWR OR

LOSS• •• WE CAN GU ARANTEE IT!

WH E T H E R YOUR U N I T IS A " MI C R O" O R A

HEAVYWEIGHT•• •MOUNTED IN C A R , TRUCK

O R B OA T , A SOU T HCOM SLI D E MOUNT INSURES

" P E RMAN E N T IN ST A L L ATION " OPERATION

WITH IN ST A N T IN/OU T SA F E T Y AND C ON

V E N IE N C E . ASK Y OUR DEALER F OR A SO UTH·

COM SLIDE MOUNT T ODAY.

MB.3 (I L LUSTR ATED) FOR 2,.WAY RADIO $ 19.95

MB-2 {NO ANT ENN A CONNECTIONS} F O R T AP E DECKS $14.95

MB-l MOUNT ON LY , WI T H NO WI RING S 7.25

SOUTH COM, INC.
P.O. Box 11212. Dept. 104

Ft. Worth TX 76109



Fig. 1. Basic meter,

Gary McCl ellan
Gary Electronics Co.
PO Box 2085
La Habra CA 90631

Mo torola has introduced a
chip set tha t requi res o nly a
power supp ly and a display
system. It 's easy to work with
and easy to calibrate. And t he
best part is that it 's availab le
and cheap (under $18 for the
set), too ! Accuracy is ra ted at
0.05% and that is probably
worst case! Your voltmeter
accuracy will depend upon
the accuracy of the standard
you use. I' ll show you how to
build a good one. Th is is the
syste m ou r "Cheap and Dirty
DVM " is based on!

I feel I shou ld ment ion
some of the disadvantages of
ou r DVM , to be fair. The first
one is that it won't measure
negative voltages. You have
to reverse the input leads for
that, like on an analog VOM.
The second disa dvantage is
t hat the chi p set has an inpu t
impedance of 4k Ohms, but
this is c hanged to 10
megohms input with a $2.00
op am p in our unit. None of
these problems are serious ~
the first req uires a qua d op
amp and some parts. The
second has already been
taken care of. I'll discuss the
solution to the polarity prob
lem in a futu re art icle and
show you how to measu re ac
volts and Ohms at the same
t ime. If yo u want to read
further about the Motorola
chip set, call or write them
for the data sheets and ap
notes listed at the end of this
ar ticle.

Co n s t ruction isn' t too
difficult, but there are severa l
areas to watch. Probably the
biggest prob lem you wi ll have
is finding a box to house the
fini shed unit. If you want a
general purpose meter to be
used aroun d the shack, a
m in ibe x will work fi ne.
However, if you are like me
and want to build a digital
panel meter to be installed
permanen tly in a piece of
equipment, yo u are in a
sticky situation, as digital
par -e! meter cases are very
hard to get! I finally found a
few in surpl us, but I can't get
enough to share the wealth.
Let me suggest you use a
small minibox if yo u're stuck.
Cut a rectangular hole in the

DIS (I

~[)]
" I
'Iso LsD

verter chip and a digital
cou nter array chip. All yo u
have to add , at the most , are
a power supply, a system
cl ock, a refe rence source and
a display syste m. That can
eas ily mean six chips and up!
This means high cost and lots
of construction. I know
beca use I built several volt
meters this way, and that
includes a so-called "One
Chip Voltmeter!" Bu t there is
a better way .

just ify start ing this project 
to design a digita l voltmeter
so cheap an d easy to build it
cou ld be incl uded in my
power sup pl ies, com munica
t ions gear, etc. It would also
be nice to have a digital
mul t imeter, too. So with that
I got started.

You may be awa re of t he
fact that many semiconduc
tor houses offer digital volt
meter chip sets. These consist
of an analog to digita l con-
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- - wait'11 you see the Me -1405 !

DVMs Get Simpler

and Simpler

W it h a ll of the interest
in digital electronics,

and with prices of the related
p arts dropping, it seems
natural to me th at much of
the equipment in our labs and
shacks coul d be "digitized."
The result would be that
equipmen t would be much
eas ier to read (no analog
m eters to interpre t) and
perhaps the read ings wou ld
be more accurate. This is part
of the rat ionale I used to
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numbers. The driver transis
tors, Ql through Q4, are not
critical. Almost any silicon
NPN unit with a beta of 100
or bet ter will work for Q1.
And a ny silicon PNP units
with betas of 100 and up will
work for Q2 thro ugh Q4. I
suggest 2 N3904 and 2N3906
because they have given me
the most consiste ntly good
result s. If you can't easi ly
buy the ICs , t ry Ci rcuit
Specialists, PO Box 3047,
Scottsdale AZ 85257. They
can help. The MC1405L is
$8.95, and the MC1 4435VP
is only $7.95. The LM308 is
availab le fro m Radio Shack.
Yes, the parts are available
for th is project !

As you fi nish up the el ec
t ronics board, I would like to
make a comment about the
pots yo u use for Rl and R2.
Don 't try to squeeze by
through subbi ng single turn
po ts. They wil l be very hard
to adj ust and you probab ly

t :trtt- ~ -, ,.
5" , to·7S· }

." L "34(}-~ ','". "',.
'"

•I ll V AC; I. ,
"200 mA " Ax 2200, _

c

• ~.CT ,"v
'00,_ 'N n '

"' ."
1tl ~ 002 8~O£l" 1It ,

Fig. 2. Power supply.

Photos by Roger Wilco x

plane" board. Th is met hod of
construc t ion works fairl y
we ll , because the grou nds are
very easy to make, but ext ra
t ime is required to drill o ut
the copper from holes whe re
parts a re going to be
mounted. Regular perfboard
works fine, though, and you
are welcome to use th is
method . It 's also cheaper an d
you don 't have to worry
about shorting IC pi ns to a
c o p pe r gro und plane. I
started building my units by
install ing the IC sockets and
wiring up the grou nds. On the
non-ground plane boards, I
bro ught the grounds from all
ICs to one point - pin 8 on
1C2. The #24 bare wi re I used
for all connect ions worked
just fine. Then wi th the hard
part over, I wired up the rest
of the unit. Note that the pin
nu mbe rs on ICl are for the
TO-5 can. If you use the DIP
version of the LM-308, you
have to look up t he new
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readout was used for the 1 on
the di splay. Note tha t the
7740 readou ts are common
cathode and the 7730 is
common anode. You could
use all 7740s if you wish. Or
even Data Lit 704s; you name
it in common cathode! A
separate LE0 was used fo r
the decimal poi nt; th is makes
for easi er reading at a dis
tance. The three 7740s were
wired up for mult ipl ex o pera
tion; this means that all A
segments were wired togeth
er, all Bs and so on. Horne. "
made L brackets were used to
attach the com pleted d isplay
to the rest of the elect ron ics
board.

The next part of th is
project is to get the electron
ics built and runn ing. Fi g. 1
shows the schematic o f the
basic meter. This is the cir
cu it ry that is recom mended
by Motorola for their ch ip
set, so you'll fi nd it well
described in their ap no tes
and bullet ins. The illust ra
t ions show one of my first
meters - a panel meter in a
power supply. Both the sche
matic and the ill ustratio ns
should help you get your un it
built and on the air, pronto!

I buil t my first uni ts on
scra ps of coppe rclad perf
board, known as "grou nd

front of the box and put a
red fil ter behind it. Then cut
and bend aluminum stock
into two L brackets, large
enough to fit on the ends of
the box. You cou ld then cut
a ho le large enough to accom
modate the box front in your
panel and use the L brackets
to secure it. A possibly better
way would be to make up an
aluminum plate larger than
the front of the box and use
it to secure the box to the
panel. You would have to
duplicate the di spl ay cutout
in the plate, of course, but
the result could look pretty
neat !

If you have never built a
digital voltmeter before, you
are in for some interest ing
const ruct ion! If you have, the
const ruction hints I am about
to give will sound familiar.
The layo ut isn't too cri tical,
and the parts may be placed
nearl y anywhe re. Ho wever, I
would li ke to suggest that the
heat ge nerat ing po wer supply
be located as far away as
possible fro m the MC·1405
chip. In fact, t ry to get it in a
separate mod ule. The layout
for one of my di gital panel
mete rs, despi te the close
prox imity of the power
supply componen ts, hasn' t
caused any problems, but you
never know. Why the cau
tion? Heat may cause drift of
calibration if it is great
enough. By the way, th is cir
cuit draws around 100 mA
from the +5 volt line. Also,
when you wi re up the
LM·308 and the MC-1405
circuitry, the grou nds are
critical. Improper ground ing
causes ca libration errors,
drift, and other problems.
You 'll notice how all grou nds
come together at one point
on the schematic; this is the
way to wire you r unit!
Remem ber that this volt
meter can be a laboratory
quality instru ment if you fol
low my simple precautions.

I built up six different
units and I buil t them pretty
much alike. First, I assembled
the display board. Three HP
5082-7740 LED readouts
were used for the mu ltiplexed
part, and an HP 5082-7730
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Fig. 3. Calibrator.
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mc te r . I t f e a t ur es 10
megohms in put resistance and
overload protection. For bes t
results use 0 .1 % resistors
throughout. You will also
want some kind of decimal
poi nt switching on the d is
play ; that will mean another
deck on the range switch and
two mo re LED/dropping
resistor combinations.

Calibration is quick an d
easy once you are set up. Beg,
borrow or ? a dc voltmeter
calibrator t hat is at least
0.01% accurate. Or, lacking
that, you can bu ild the ca li
brator shown in Fig. 3. It is
designed around the National
LH00701H 0.01 % 10 volt
refer ence, which sells for
about $5.00. Circu it Special
ist s might be abl e to get one
for you. Power is supplied by
two 9 volt batteries. Lacking
this calibrato r, you can either
ca libr ate your voltmeter
against anot her DVM, or
(shudder) with a 1.34 volt
mercury battery. The battery
is a last resort , because you
might be able to get only
abo ut 1% accuracy or so,
depending upo n the condi
tion of the battery (it shou ld
be fresh and unuse d).

With that out of the way ,
connect up the voltmeter and
apply power. Let it settle
down fo r about 20 minutes
or so and then short the input
leads together. Adjust t he
zero pot, R2, for a 000 read
ing. You'll see the meter read
somet hing like 087 - 09 3
097 - 098 - 099 - 000 
001 - 002 if all's well.

Once the zero is adjusted,
app ly either +2.000 volts

."
90\1 MEG

IN4 14"
u, l ovl "
ESIS 9 09 ~ 100 .

0 ..... M ' .-
'0.'. lK> ,

IN414 8

909.

•
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tors, both simple and delu xe.
I built th e simple one into the
power supply voltmeter. I
needed a 0 to 20 volt meter,
so I made a x10 divider. RB
was 10k, 1%, and RA was
l OOk, 1%. Ideally, th ese resis
tors shou ld add up to 10 meg,
the standard digita l vo ltmeter
inp ut resista nce, but in a
power su pply, t hese resis
ta nces are n't cri tical (no load
ing problem l}. Also, I had
these values! You can use
whatever precision resisto rs
you have for x10, x10 0, or
even x1000 dividers . If you
don 't need a divider at a ll,
connect a 10 megohm resistor
across the voltmeter input to
cut zero dr ift whe n the test
leads are open. The deluxe
divider shown is what you
would use in a digita l multi-

Fig. 4. Input attenuarors, simple (a) and deluxe (b).

'"

You may need a power
su pply. You'll need plus 5
volts at about 100 mA , and
minus 5 vo lts a t about 10
mA. You might be able to
borrow these voltages from
other equ ipment if th ey are
regula ted. If not, build the
opt ional power supply shown
in Fi g. 2, and power your
volt mcter fro m a 12 volt
fila ment transformer. I did
this with th e unit shown; one
of the power supp ly's internal
transformers had an ext ra 12
volt, 250 mA winding, so I
used it. Yo u cou ld also use
one of those line plug trans
for mcrs used fo r calculators,
if you o pen the case and
remove the diodes that a re
usually there.

Yo u might want to add a
range switch to the input of
your new meter , or perha ps
just change ranges. As bu il t, it
measures 0 to 2 volts. Fig. 4
shows some ideas for attenua-

won 't be able to ca librate .
Always use 10 turn wire
wound units, or better yet,
20 turn unit s i f you have the
space. I found mine for 50
cents eac h at Poly Paks . The
exact resistance values aren't
es pecially cr itical, so yo u can
sub pots fai rly easily. An
other thing you can do with
the pots is to "remote" them
by mounting them off the
electronics board and attach
ing them with wires. You'll
notice that I we nt this route
with the un it in the ph otos.
Be safe and bring out separate
gro und wires for eac h pot. As
before with the other wiring,
ter min ate them at pin 8 of
IC2. I fin ished up by attach
ing the d isplay board to the
electronics board with home
made L brackets on my un its.
Use resistors R7 through R13
to attach the display seg
ments to IC4 and save your
se lf some wireo
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from the commercial call
brator (preferred) or +1.000
volts from our calibrator.
This is assumi ng you have the
basic a to 2 volt unit; for
other uni ts increase the inpu t
voltage by x10, x1 00 or
whatever. Then tweak Rl ,
the calibration pot, for a
1.999 to .000 readi ng (or
1.000 with a 1 volt calibra
tor ). Go back and short t he
input leads to check the zero;
if it is necessary to adjust
zero, recheck the calibration,
t oo. The se ad justments
interact somewhat.

I hope you like your new
"Cheap and Dirty Digital
Voltmeter." It really adds a
touch of class to have equi p
ment in the shack with digital
readouts. The price is right,
too ; you probably spent
about Y4 as much for your
meter as you wou ld have for
a co mmercial unit ! -

References

Motorola A N-748, " Appl icat ions
of MCl405 /MC14435 in Digi tal
Meters."
Motoro la EB-55, "A Battery

Powered 3% Digi t Multimeter."
Motorola EB-3S, ., Autccotantv
Circu its for t he MC140S Dual
Slope AID Co nverter System."
Motorola MC140SL Data Sheet.
Mo toro la MC 1443SVP Data
Sheet.

Parts L ist

C1 - 4.7 u F, 10 volt elect rol y tic

'"P
C101 - 100 pF disc cap
C2 - 47 uF, 10 volt tantalum or
elect ro lyt ic cap
C3 - 0.01 uF di sc cap
C4 - 220 uF, 10 volt electrolytic

'"P
C5 - 0.0033 u F disc cap
C6 - 2200 u F, 25 vo lt electrolyt
ic cap
C7 - 100 uF, 25 vo lt electrolytic
"p
D1 -1N4148 diode
D2, D3 - 1N4002 di ode
0 4 - 1N 75 1 zener d iode. 5.1
volts
I Cl - L M308 Radio Shack
IC2 - MC 1405L Ci rcu it Special
ists
I C3 MC 14435VP Circu it
Spec ial ists
lC4 - MC14511P Circu it soectar
Ists
IC5 - LM340-5 Circu it Specia l ists
0 1 - 2N3904 transistor
02·04 - 2N3904 transistor
R l - bk tr immer
A2 - 20k trimmer
A3 - 10k resistor

/

R4 - 10k resistor
AS ~ 470 Ohm resistor
R6 - 2.2k resistor
A7-R 13 - 150 Ohm resistor
R14 - 27 Ohm, 2 Watt resistor
R15 - 820 Ohm. Y, Watt resistor
All resisto rs % Watt unless noted

D IS 1 - HP 5082-7730 Common
Anode Display
DI S 2 to D IS 4 - HP 5082-77 40
Common Cathode Displays
D IS 5 Man 5024 L ED
Mise: Case for meter, per fboard,
assorted w ire, etc .

CALL T OLL FREE 800-521-44 14
SAVE $80,000.00 IN CRYSTALS

LISTEN TO 16,000 DIFFERENT FREQUENCIES WITH NO CR YSTA LS

WROlT 101

15c~:o,--,
• •

• •• •• •• •

ISSEI

CA L L TOLL FREE
800-52 1-4414

m
313-994-444 1

WHAMO·10
10 channels
30-50 MHz
146-174 M Hz
440-512 M Hz
CE's Price - $278.95

MCP 1
16chanrlels
31.18 - 5 1.655 M Hz
151.18 - 171.655 MHz
451 .18 - 471.655 MHz
CE's Price - $339.9S

Ii
,"

•
COMMUNI CATIONS ELECTRONICS
P,O. BOX 1002 DEPT, Y IT
ANN ARBOR, MICH IGAN 48106

OPTISCAN
10 channels
30-50 M Hz
150-170 or 140-160 MHz
450-470 MHz
490·510 MHz
CE's Pr ice - $296.95

Toll free U.S.A. 24 hour order & inf orm ation line 8 00-521 -44 14 . Outside U.S. A. & Mich igan
24 hour phone 313-994-4441. Certif ied ch eck or charge card all ma il orders for immediate
shipment. Dealer inquiries invited. Michigan residents add tax. Foreign orders in vited. Call
toll f ree or write f or y o ur f ree co m ple t e catalog & specification s. Sat isfa ction guaranteed or
yo ur money back. For engineering advice, call aft er 6:00 P.M. £ .S. T.

16 channels
30-50 M Hz
146-174 MHz
416-512 M Hz
CE's Price - $296,9S

master charge
T". '..T....._ "00'.
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Instant PC Boards
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is very simple and does n' t
even require a t ray, just a flat
surface to lay the material on
while applying the liquid
developer to the sensitized
side. No trays, shortstop,
fixer or temperature control;
you even work in normal
room light. After develop
ment, just hold the negative
under the cold water faucet
for a few seconds to wash
away the residue and hang
the negative up to dry.

Color-Key contact imaging
material, as the manufacturer
identi fi es it , is a product of
3-M. It is supp lied in several
colors and as a negat ive mate
rial or as a direct positive
mate ri al. It is sold in boxes of
25 shee ts and the smallest
size is 8 Y:r by 11 inches. I have
been purchasing it from a
Iarge photographic supply
store. It 's also available at
some art and drafting supply
stores as it is used in the
preparation of ads by some
advertising agencies.

I have been using the type
identified as black opaque
negative acting material.
When exposed and developed,
it gives a solid black and clear
transparent image, just what
is needed for printi ng a sensi
t ized board.

The developer for Color
Key mate rial is sold in ready
to-use liquid form. It is iden
t ifi ed as negative acti ng
deve lo per for Color-Key
materi al. A quart of devel
oper is sufficient to develop a
box of 25 sheets of the 8 Y:r by
11 inch size.

As the name suggests, the
material is intended for
contact printing; that is, the
positive artwork is placed in
contact with the material
during the exposure. Ultra
violet radiat ion must be used
for exposure, in the same
ma nner that sensitized
p rinted circuit boards are
exposed. Direct sunlight is a
sou rce of ult raviolet radia
tion , but a more pract ical
source for making negatives
(and PC boards) is an ultra
violet lamp. While the same
exposure setup can be used
for printing negatives and
boards, the exposure time is

used a photographi c fil m for
making printed circuit nega
t ives because there is a mate
rial called Color- Key that is
far more convenient to use
and does not requ ire the
array of che mica ls, t rays and
accessories demanded by
photographic fi lm.

while a darkened area is
necessary during the time the
positive artwork and the
Color-Key negative material
are placed together in some
type of holder before the
exposure, it doesn 't have to
be a darkroom. It can be any
room or closet lighted by
subdued arti fi cial light. A
sunlit room canno t be used as
the Color-Key material is
sensitive to ultraviole t radi a
tion.

Afte r exp osure, the Color
Key material needs only to be
d ev el op ed t o make an
excelle nt p rinted circuit
negative. The developing s tep

I

17 20

I

I

I

I

Color-Key technique
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sa ry to produce a film nega
tive from their pos itive art
wor k mas ter. Although I have
a complete darkroom setup
for developing and printing
black and white and color
fil m, I have never actually
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Fig. 1. Color-Key exposure test artwork.
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M o re p e o ple would
make printe d circu it

boards by the photographic
method if they weren't dis
couraged by the chemical
processes a nd darkroom
requirements that are neces-
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VAESU Deluxe "101" Series
The Ultimate Station Combination

• FL~101 Transmitter • • •FR-101 Di9i181 Readou1 Receiver

• 160 thru 10 Meter coverage with two auxiliary
bands • All mode operation: SSB, CW, AM, and
FSK • 240 Watts PEP • Reliable, plug-in circuit
boards • Built-in AC supply • Built-in, fully ad
justable VOX • Automatic break-in CW operation
with sidetone • Indicator light for internal VFO op
eration • Provision for optional RF speech process
or

• Totat Coverage : 160 thru 2 Meters with optional 6
and 2 Meter converters • Provision for all mode re
ception; SSB, CW, AM, RTTY, and FM with optional
filters and FM detector • Complete transceive cap
ability with all 101 series equipment • Reliable,
plug-in circuit boards • Selectable fast or slow AGe
• Built-in, threshold adjustable, noise blanker
• Better than 1 KHz readout on all bands • Fixed
channel , crystal-controlled operation • + 5 KHz clar
ifier • Built-in calibrator 25 or 100KHz (selectable)
• Indicator lights for internal VFO and clarifier
• Built-in AC and 12V DC power supply

And ... For General Coverage - Our New FRG-7 !

• Synthesized all solid state hi-performance
• Triple conversion • Continuous coverage: 500
KHz to 29.99 MHz • AC or internal battery with
automatic SWitching in case of power failure
• USB/LSBI AM /CW • Drift canceling circuit
• Ceramic IF filters • 5 KHz direct dial readout
• Many, many more super features found only in
receivers at three times its price! See at your dealer,
or write us for brochure

FRG-7 Receiver •

era '0.
Yaesu Electronics Corp., 15954 Downey Ave., Paramount, CA 90723. (213) 633-4007

Yaesu Electronics Corp.•Eastern Service Ctr.,613 Redna Ter., Cincinnati, OH 45215. (513) 772-1500



Fig. 2. Color-Key exposure test negative.

not necessarily the same for
each.

I have been using a small
15 Watt ultraviolet fl uores
cent tube wh ich 1 bought
complete with fixtur e for less
than $20 fo r exposing nega
tives and boards. The lamps
and fi xt ures are sold at large
se lf-service hardware and
variety stores.

I use an 8 by 10 inch
photographic contact proof
printer to hold the positive
artwork in contact with the
Color-Key material during the
exposure. Lacking a co ntac t
printer, a smal l piece of
window glass f rom the hard
ware store could be used to
weight down the positive and
negative material. The Color
Key material has a natural
curl so it must be flattened
durin g the exposure.

The sheets of Color- Key
material can be cu t to match
the size of the artwork before
making the exposu re. You
can work in a fair amount of
art ifi cial light wi thout expos
ing the Color- Key. I have a
bare 15 Watt bulb plugged
into an outlet about 3 feet
away while cutting the mate
ri al and placing the negative
material and the artwork
pos itive in the contact
prin ter. Once the contact
printer is loaded, I turn on a
60 Watt overhead fixture
which remains on during the
exposure and develop ment
steps.

Li ke photographic film,
the Color- Key mate rial has a
shiny and a dull side. The dull
side contains the sensit ive
materi al while the shiny side
is th e t ransparent base.
Exposure is made th rough the
shiny side, which requi res the
dull side to be placed down in
the contact printer and the
artwork posi tive placed right
side up over the Color-Key
material in contac t with the
shi ny side.

When the exposu re IS

complete d, the Color-Key
material is ready for its si ngle
processing step, development.
Unlike fi lm which is soaked
in a t ray of developer for a
spec if ic time, Color-Key
material is developed by
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laying it on a fl at surface, dull
si de up , and rubbin g a small
amount of the liquid devel
oper over it until the image is
formed. The bl ack material
that is removed to form the
image comes off very quickly
in the form of a sludge.

I use a piece of window
glass abou t 14 by 20 inches
for the fla t surface. The
exposed material is placed
dull side up on the gl ass and a
small amount of developer is
poured over the negative . The
natural curl of the material
aids in keeping the developer
from running off the nega
t ive. The instructions suggest
the use of special pad and pad
holder to rub the devel oper
ove r the negative, but a piece
of facial tissue works very
well and costs much less. The
developer is rubbed over the
dull side wi th the ti ssue until
the image is comple te. This
takes only a few seconds and
since the overhead li ght is on
du rin g de vel opment, the
image can be seen forming as
the bl ack is removed. When
the image is com plete, the
negative is washed under cold
runnin g water for a few
seconds to remove the residue
and then hun g up to dry.

Rubbin g too hard o r too
lon g will remove some bl ack
material from areas where it
should remain . You can avoid
rubbing to excess with a little
ca re, since wi th the light on
yo u can see the image
appearing. If an area doesn't
seem to respond to develop
ment, add a littl e developer
liquid instead of rubbing
hard er.

It is possible to develop
the negative so quickly that
the first rub with the tissue
will reveal the Image. I run
hot water from the faucet
over the glass developer pl ate
for several minutes while the
exposu re is fi nishing, sto p
ping the hot water a minute
before th e e xposure is
completed. The glass pl ate is
p laced on several folded
newspapers to retain the heat.
The warm glass plate under
the negative act ivates the
devel oper so much that devel
opment takes place before

you can pick up the t issue
and begin to rub. Devel oping
the Color-Key on a warm
plate seems to produce better
negatives as the black mate
rial left o n to form the image
appears to be bonded to the
base much more tightly than
when the development is
acc o m p lis he d at roo m
temperatu re. The developer
itself should not be heated as
it may exhaust itself, al
though it may be warmed
slightly if it has been stored
in a cold locatio n.

Exposure t ime for each
ultravi olet lamp and fi lm
hold er has to be determined
by test. Exposure depends on
the amount of ultravi olet
radi ated by the lamp, the
distance the radiation has to
travel to reach the sensitized
material and the atte nuation
of the gl ass in the contact
printer or film hold er. My
ultraviolet lamp is positioned
8 inches above the gl ass in the
contact printer and my
exposure time is 14 minutes.
Lowering the lamp would
reduce the exposure t ime, but
could cause the exposure to
be insuffi ci ent at the edges of
large pieces of the negative
material as the rays have to
travel a greater di stance from
the lamp to reach the edge
than to the center of the
contact printer. If I felt a
need to shorten the exposure
time, I wou ld add a second
lamp as the most practical
way to do it.

Finding an exposure time
that will work satisfacto ri ly is
fairly simple. It can be done
by using a test positive that
has been made to aid in
determ in in g t he correct
exposure time. Since our
pri me use for the Color-Key
material is to make printed
circuit board negatives, I
made a test positive using
printed circuit decals for
solde r pads, lines and IC pads.
Fi g. 1 is the test positive I
used to determine exposure
ti me for the Color- Key
material In my exposure
setu p.

The test positive is divided
into nine sections as iden
tifi ed by the numbers at the
bottom. The number 20 at
the far ri ght means that
section will be exposed for 20
minutes. The four ite ms in
the section above the number
20, an IC pad, a short thin
line and two solder pads, are
the items to be exposed and
exami ned on the negative to
determine the exposure time
for Color-Key negatives.

Each numbered section
contains the same four items,
and the sect ion num ber is the
time in minutes the section
should be exposed to ult ra
viol et rad iati on. Afte r
exposing and developing the
negative, the section which
shows the best reproduction
of the items will be selected
as having the correct expo
sure t ime. The various li nes
separa t ing the secti ons are



Fig. 3. Color-Key positive made from test negative.
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guidelines for expos ing the
negative and cannot be used
for evaluation of the negative.

Exposure is made by
plac ing a piece of CoJor-Key
material and the test posit ive
in the contact printer or film
holder that will always be
used for maki ng Color-Key
negatives and placing a piece
of dark paper or cardboard
o n the contact printer so it
covers the sections that have
received t he ir all ocated
exposure.

To begin , place the card
bo a rd over the section
numbers at the bottom,
leavin g al l the sections
uncovered, and place the
contact printe r under the
ultr aviolet source. After a 5
minute exposure, remove the
cardboard f rom over the
sect ion numbers an d use it to
cover the section marked 5.
The numbers at the bottom
and sections 6 through 20
shou ld be exposed for 1
minute. Note that the bottom
numbers are no t cove red
again after the 5 minu te
exposure. They are to rece ive
a ll subsequent exposures.
Afte r the 1 min ute exposu re,
sli de the cardboard to the
right to cover sect ion 6,
leaving section 5 covered.
After a 1 minu te exposu re of
sect ions 7 th rou gh 20, move
th e ca rdboard to cover
section 7. Expose sections 8.5
through 20 to the ultraviolet
rad iation for 1.5 minutes.
The slide the cardboard to
the right to cove r sect ion 8.5

IS In th e section that has
received the most nearl y
correct exposure to the ult ra
violet radiat ion.

The positive in Fig. 3 was
made by exposing the test
negative for 14 minutes. Thi s
has always been about the
correct exposure t ime fo r my
untraviolet lam p and contact
printer when spaced 8 inch es
apa rt. These ex posures were
made recentl y and duplicate
the results of the test I made
four years ago when I began
u sing Color-Key material.
Apparently the ultraviolet
r adiation from my lamp
hasn't changed afte r several
hundred hours of use.

If your first test negative is
completely unde r- or over
e x posed, m ul ti pl y t he
ex posu re t ime for each
sect ion by 2 if underexposed
or by 0.5 if it was over
exposed and print a second
negative.

If you r ex posure time is
mu ch lon ger tha n anticipated,
the p roblem cou ld be the
glass used in the contact
printe r or film ho lder. Some
types of glass block out ultra
violet radiati on fairly effec
tively. The glass in my
contact printer is ordina ry
plate glass, as 1 had to replace
the origi nal glass which sha t
tered f rom the heat of a 500
Watt bulb, my fi rst source of
u lt raviolet .

Whil e p r actically any
sou rce of ultraviolet radiati on
also emits some visible light,
the amount of ultraviolet
cannot be judged by the
q ua ntity of visible light.
Ultraviolet radiations are not
visible and can be harmful in
large doses. You can be
"su nb u r ned" b y la rge
amo unts or even have your
eyes affected just as can
happen by excessive exposure
to the sun. The ultravi olet
rad iation from the sun causes
the sunburn . The 15 Watt
fluorescen t lamp should cause
no probl ems, but if one is
tempted to o btain a more
powerful source of ultrav iolet
radiati on, he shou ld also buy
a pair of goggles specifica lly
desi gned to block ultraviolet
radiation.e

be carefully examined to
dete rmine the best exp osure
time. My test negative, Fig. 2,
shows that it was badly
und erexposed at 5 minutes.
The dot is missing in the
small solder pad , the other
pad dots are too small and
some of the black near the
large pad came off because of
the underexposure. Fig. 3 is a
positive mad e f rom the test
negative and perh aps may be
more easily read . Sect ions 6
and 7 are better but are still
und erexposed as the holes in
the pads are undersized. Thi s
shows very clearly in the IC
pads. Section 8.5 is mu ch
better, while sect ions 10
throu gh 17 loo k very good .
Section 20 is overexposed, as
can be seen by the slight
enlargement of the pad holes,
Thi s is more easily seen in
Fig. 2, the negative, as over
expos u re is e asi er t o
d etermine by noting an
increase in the size of dots.

The clear strip that begins
at the left edge of the nega
t ive an d runs through section
10 was caused by the edge of
the card board used for
maskin g off the sections and
should not be considered in
evalua ting the negative.

Fourteen minutes was
chosen as the correct expo
sure time, as that resul ts in a
negative where the sub jects
are the identical size as on the
positive. While this is diffi cult
to see from examining the
figure s with this art icle, you
will fi nd when you make
y our own test negative the
easiest way to evalua te the
resul ts is to place the test
positive over the developed
negative and align the items
in each sect io n. You will
di scover that the und er
exposed negative subjects are
larger than the positive ones,
as the positive items will not
complete ly cover the negative
subjects in the sections that
were underexposed. In the
o ve rex posed sections, the
reverse is true. The subjects
o n the posit ive are lar ger tha n
their negative images in the
overexposed sect ions. The
closest s ize match between
positive and negative images
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and e x pose sections 10
through 20 for 1.5 minutes.
After 1.5 minu tes, move the
cardboard to cover sect ion
10, keepi ng the previously
exposed sect ions covered and
ex pose sections 12 thro ugh
20 for 2 minutes. Then cover
sect io n 1 2 a nd ex pose
sections 14 through 20 for 2
minutes. Sli de the cardboard
to the right and cove r sect ion
14. Expose sect ions 17 and
20 for three minu tes. Slide
the cardboa rd over section 17
and expose sect ion 20 for
three minutes.

When the test exp osu re is
completed, each section of
t he negative will have re
ceived a total exposure in
minutes equal to the number
of the sect ion and the num
bers at the bottom will have
been ex pose d for 15 minutes.
Whil e perfor ming the ex
posures it is not necessary to
turn the ultraviolet lamp on
and off. The card board can
be reposi ti oned in less than a
second and the resu lting
exposures will p robably be
more accu rate than if you try
to control t he radiation by
switching it on and off. Be
sure your cardboard is large
enough to cover sections 5
th rough 17, that it will not be
obstructed by nearby o bjects
and that you use a small
weight to hold it in position
if it exte nds past the edge of
your film holder or contact
prt nter.

Afte r d e vel oping the
negative, each section should
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EDITORIAL

by Wayne Green W2NSD/l

Continued Oil".", '60

something in their favor. Your best
bet, for me t ime being, is to go willl
wtIateYer system the CPU manufac·
urrer likes at the tro rrent and f i!JJre
that you're going to have to change
before long.

There is much to be said for going
with the rrost popular systems. Alo ng
th is route yo u' ll f ind rrore help from
fello w sutferera . . , more peripherals
.. '. more options . .. mora artic les, . ,
and a whole lot rrc re programs.

So what's t he most popula r syste m?
No o ne in t he industry is giving out
any sales f igures , bu t I've looked
carefully into m,' crystal ball and I
mink it works o ut abou t like th is . . .
at least fo r t he hobby computer
market ...

Yes. I realize that the lotal comes
to a bit over 9,000 hobby systems,
but that's what I see out there. You
can bet I' ll be running po lls in K8 to
keep tabs on what systems are selling
and what peri pherals are being used
with t hem, The above does not
inc lude the microcompu ter systems
which have been sold to firms fo r later
resale ... called original equipment
manufacturer (OEMI sales.

Since we're projecting I rndership
of about 35,0Cl0 for lhe third issue of
KilobaJd, it is obvious that lhe great
percentage of computer hobbyists
have yet to buy hardware, I doubl if
they would be subscribing to K8 if
they weren't seriou, enouojl ebout
ccrrcuters to want their own, so 'M!'re
looking at a considerable market
IrrDng lhe K8 readers for hlrdware.
This is probably one of the best t imes
in history for t he entrepreneur 10 put
a product 0fI me markel and build up
a company ... but I digre1lS, as usual.

Why do I keep hearing you
mumbling about cost? This is a hobby
. , . like spans cars", flying ...
blo ndes .. . and , as you know, Ihe
d ifference betwee n a man and a boy is
the price o f his toy . Yo u can add up
all the components fo r yo urself, but it
is unli kely that yo u are going to have
much go ing fo r uncler $2000. I
coomed up the claimed investments in
hobbV comput ing of about five
hundred subsc riberS 10 K8 and it

GETIING STA RTED

The chances are that you may be
thinking about maybe getting a micro
computer. With many of them appear·
ing to be in the $300 to 5500 price
bracket, it iSf'l'1 something where you
are going to send away a check
blindly. And you're probably still
asking a 101 of questions about what
you are going to be able t o do with it
if you do get it.

There are a discouraging number of
al lern.li~es, so perhaps if I lay down
some guidelines it will help. I'd make
specific recommendations, but that
would upset some manutacturers ...
end let us not ignore them as is paying
the bills for the magazine.

The hell" of a computer these days
is the c hip of yOUf choice: 8080.
6800.6502, Z-ao, etc. This is nestled
in the cent," proc:essing unit (CPUI.
Each chip n.s its clique and there are
enou!tl pros and cons for each to
bring on • fi$lfight in the most peace
ful of COmputff dubs. The pro

ponents of the Z-ao have some persu."
siw argu......nts. since ;\ is a sort of
~per 8080 connaption, with sorre of
the Charm of the 6800 thrown in to
confuse Motorola fans. Having given
you little real help with this aspect of
your systl!m [the key to the whole
thing), we can pass on to less substan
tive matters.

In addition to the CPU, you'll be
need ing a good stuedv power supply
and a n ice cabinet. None of the
manufacturers have yet cau!tlt on to
the Star Trek type of computer ...
the one with the thousands o f flashing
li!tlts and briUi¥lt colors ... and we
all know way do'Ml in our subcon.
scious lhat any real computer is going
10 look like that. Who wants a box
with a switch and pilot light on the
front? That's not a computerl

Now. about that power supply.
You'll either start out with a helvy
duty supply or you will rue the day
Ind &nd up modifying it or adding
f1'IOI"e supplies later on. A little reo
_n:h witl give you a good general
idel of how much power you are
going to need, Fi!JJre on a CPU, at
IlliIIU 16K of memory, a couple I/O
boards, a PROM board, character and
graphics generators, etc. Once you've
added up tbe curren t needs of all that,
you might as 'M!ll double it, because
you will hardly ever be cutting down
on your synem , , , there will atwavs
be some new and e xciting gadget
wh ich will plug in to let you do
somat hing else ... it m ight be gener·
ating full color art ... writing music
, , , some special games such as Tank
, . , you don't know what. Looking up
the $p8Cifications for the many boards
available (over 150 are now designed
for the Altair Busl will help you get
familiar with this new world.
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MerrDry. It's expensive and you 're
going to want to buy as little as you
can to $CIIIe IT'(lney .. . and as much is

you can afford to make your system
work better. Your presently available
systems will generally support a maxi
mum of 64K of memory. I doubt if
your pocket will, Mine doesn't. You
ceot get along with much less than
12K since rrcst of the BASICs take
BK of t hat a nd need so me elbow room
to be used. There are some Tiny
BASiCs which onlv use 4K, but I
doubt if you will be satisfied with the
restrictions of Tiny fo r long.

You11 need input /output (1101
boards to permit you to communicate
with the CPU. You get into a 101 of
cofT1)lication with these things with
ser ial liS parallel , baud rates, parity
bits, and all that other stuff wh ich
you 'll ~tually learn via articles in
the magazines. You can hook a lot 01
different th ings into your syuem , , , I
Teletype, a CRT la lw known as a
television tyoe-witer , TVT, or video
d isplay terminal, VOT, or just plain
"tube"}, a cassette recorder, a paper
tape system, lT1a9"1etic tape .. . etc,

You should be ilWare that all of the
Teletype compatible I/O boards are
20 rnA synems which are designed to
match lhe ASR·33 and 35, and these
machines start around $800 or so.
That Te letype you have in the shack is
probably a Model 15 o r 19 and it
needs 60 mA to operate, so you'll
have to build an interface between the
two. Your machine speaks Baudot
code and the I/O talks on ly ASCII, so
you need a converter fo r t hat , , . or a
program in lieu of the hardware . It
probably won't be long until there is iii

Baudot 1/0 board for 60 rnA rna·
chines available, but I hwen't seen
one yet.

The VOT is probably the handilllt
way of comm,,lnica!ing with your
cofT1)uter. The selection of lhese IVliI 
able is very li mited so fa.- ... with the
Southwest Tech CT·l024 being the
1T'(lS! lIted. This comes in kit form (it
is fun to build) and requirlll you to
use I black and v.tlite television sel for
the display , Since TV lets Ire selting
lor under $100 brand new these davt,
il is a reasonable path, The HAL
keyboard and character generator also
use a TV set. Many of the surplus
keyboards are fine, but be wary of
some of the complete VOTs in surplus
, ., some of the m ta ke a lot of
know- how to convert and I've been
unable to get much in the way of
articles on them so far.

coce you have your CPU, the
power supply, a beautiful cabinet, iii

VOT, and pienty of memory, you are
ready for the big leagues. Your system
will be capable of doing an alT\llzing
number of things .. . like keeping the
log. keeping track of OSCAR, translat ·

ing ON or RTTY, playing a hundred
Ql" 10 garnes, running many bu,iness
programs, etc. Note that I said "capa·
ble." The tact is more like it will be a
f¥ltastic coffee table conversation
piece until you get softwa",. There are
few other instances where a hobbyist
is able 10 spend so much money and
ti~ and end up with something
which is in perfect working order and
still is total ly unusa ble,

If you've invested in a CPU on the
basis of hype and color pictures, you
could join a not insubstantial group of
hobbyists way up at the end of a very
fami liar creek. There are some people
.."no live and breathe to program
computers. It is unlikely that you are
one of these . . . or even know one.
This cat does not even get close to
such as us, and ,f he did , _ wouldn't
be able 10 talk with him. All 100 late
many hobbyists have bequn to realize
that all that bunk about hardware
only being half of a computer may
have some basis in fact. Don't say I
didn't warn you.

Okay .. . programs. How do _ get

programs? Firstly, you make sure lhat
lhe system you are going into has
software available . . . and available
where you can get it. You'll want to
be sure they have BASIC on hand, and
while Tiny BASIC is a lot of fun, this
will limil you in the number o f
pub iished programs you c.... 98t run
ning . Make sure vcu will be getting an
BK or better BASIC. If you have that,
you will be able to use programs
published in books and hobby com
pu ter magazines to go the rest of the
route.

Eventually there will be other lan
~ages available ... FORTRAN is
oenain to come soon. In ere mean·
.."nile, you'll soon get used to BASIC
and enjoy _iting many of your own
programs. Without a language such as
BASIC, 'I'OU are sllJck with machine
18Il\Jl•. . . which is no language at
an . With this you have to put in every
single step of the program in binary.
Some experienced computel"ists may
love machine language; however, I
suspect tbat this is a love which
requires considerable eultivation ...
and not a urue masochism.

A little while back I briefly men·
tioned cassettes. I was covering up a
lot of confusion with vaguenMl in the
process. The fact is that the micro
computer industry defini tel y does not
have its .. . er ... act t098ther when it
comes to cassette systems, If you
want to get a heated argument going,
just walk up to a group of computer
isb and say you think such and such a
cassette system is b!tst . . . and stand
back. You C¥l fill in the blank with
Tarbell, K¥lS8S City, MilS, Digital
Group, National Multiplex, etc.
They're III different and III have

$ystl!m

Altair B080
Imsai B080
Other B080 type
Z..8CJ t ype

oooa"..
South~Tech 6800
-"6800
Other 6800 type
0516502
Kim 16502
All other hobby systems

My GWSli

2650

'02'
51'
52'
550
600
, 4<)
600
230
450

1B25
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permits 15 additional microprocessors.
parallel processing and vastly increased
computing power.

System software-including ECO's own
notsoBASIC high level language. on
advanced error-correcting tape cassettes
-provides a word processing editor, a

powerful assembler, a debugger, a file
system, graphic routines, and peripheral
handlers. We also include dynamic graphic
games: Animated Spacewar and Life.

ECD's standard Micromind ~·65
supplies BK bytes of memory. Additional

So, quit the kluge scene and key into
Micromind. You'll be a main frame per
former, with all the comforts of home.
We're not fooling .. . this is the eat's ~!

ECD CORP.
196 Broadway. Cambridge. Mass. 02139
(617) 661-4400

r-----------------------,
I Name I
I I
I Mdress I

I City/State Zip I
I . I
I 0 Fantastic! Check enclosed ; 5987.54. ShIpping p-'db)' ECO I
I 0 BankAmericard 0 Master Charge ..... ~..sd~'SeltsT.. I
I
I # Expiration Date :

: S ignature I

L 0 Send me your b rochure. 7 I-- J

._. ...1 ......<>.",.. ...... .,. ,.{ ~ ... ....", ... ~........ ~
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ADDRESS _

""I
I
I
I
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I

54.00

PLEASE PRINT OR TYPE
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Satellite tracking - a subject that I would think could get pretty sticky for us non-whiz-kid
math types. Bob Henson presen ts the subject in such a manner that th e math seems almost
incidental (i.e., he doesn't get bogged do wn in the details like many authors would have a
tendency to do). Another neat feature of his article is the fact he offers some suggestions for
modifying his BASIC program so that it can be rewritten and run on other BASIC interpreters.
- John Craig.

Computerized

Satellite Tracking

the program to calculate for
us:

1) The time of each
EQX ( northbo und
equatorial crossing by
the satellite sub-point).
Satellite sub-point 
the point on the Earth's
su rface that wou ld be
intersected by a line
connecti ng the center
of the Earth and the
satell ite.
2) The longitude of
each EQX.
3) T h e azim u th
(degrees clockwise from
true North) of the
satellite position with
respect to the station

Bob Hensen WB(} JHS
PO Box 605
Waukee IA 50263

Background
Severa l excellent articles

have been pu blished pre
senting the fun damental con
cepts of satell ite trackin g.
Rather than reiterate t he
information in those articles,
I will instead summarize only
those orbital characteristics
with whi ch we need concern
ourselves in developing a
sate ll ite track ing program.
Those who need a "refresher"
are urged to read the articles
referenced at the end of this
art icle.

To begi n with, let's defi ne
t he informat ion that we wa nt

the needed software- -

sub-point path at EQX

sary to afford a solution will
be presented. If desired, more
detailed information on these
equations can be gleaned
from the references listed at
the end of the article and
from the many handbooks
and textbooks dealing with
spherical trigonometry. Since
the program to be described
is a minimal operat ing con
figuration, performi ng only
the most basic tasks required
by a trac ki ng program, sug
gestions for extensions, modi
fications, and enhancements
will be prese nted at the con
clusion of the article.

_____ ______ _ EOUATOR

'-~

Fig. 1. Bearing of the satellite
(represented by the angle B).
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T o date, several articles
have appeared in ham

publications desc ribing
gra phical techniques for
calculating antenna aiming
data for amateur and weather
s a tellites. Wh ile these
methods provide results that
arc accurate enough for most
satellite communications pur
poses, the inconvenience
involved in the preparation of
the necessary charts and
graphs is not particularly
appealing, leaving one with
the notion that there must be
a better way_ Those particu
larly adverse to the grap hical
approach will inevitably look
to the application of the
digital computer to relieve
them of these computational
chores. Formerly li mited to a
fortunate few who had access
to large, expensive com
puters, the advent of t he
microprocessor and subse
quent development of low
cost hobby computer systems
have put the computerized
approach to satellite tracking
withi n the reach of many.

Even with the computer
hardware now availab le at an
affordable price, one neces
sary element is still missi ng:
namely, the software, or pro
gram, to perform the calcula
t ions. This article will
describe such a program.
While the intent is to provide
sufficient background infor
mation so that the reader can
modify and execute the pro
gram on any computer in any
language that he might have
available, a listing of a version
written in BASIC will be
presented, since it appears to
be the current "standard"
with hobbyist systems.

Without attempting any
rigorous mat he mati cal
derivations, equations neces-



the satell ite and the locat io n
of the satell ite at a reference
moment in time (such as at
EQX). Eq uat ions 1 and 2 give
us th is means. It should be
noted that the latitude o f th e
satellite sub-point versus t ime
depends only o n the o rbital
constants of the sate llite, and
is not dependent on the longi
tude of the sub-point at EQX.
However, the longi tude of th e
sa telli te su b- poi nt with
respect to time is dependent
o n the longitude of th e sub
point at EQX.

Equat ions 3 and 4, de rived
from general eq uat ions 1 and
2, are appl icable only to
OSCAR 7. Tab le 1 is a co rn-
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Fig. 2. A flowchart o f the satellite tracking program.

Mathematics

The necessary eq ua tions to
describe the orbital charac
teri stics li sted above are co n
tained in the appendix. With
o u t attempt ing an y
derivation s o r pro viding an y
lengthy ex planat ions of the
o rigi ns and ramifications of
these equa tions, let's instead
concentrate on what informa
t ion th e eq uations provide for
us, and how we can ut il ize
them in a co mputer program .

The fi rst problem that we
must tackle is that of pin
poi nting the loca t ion o f the
satell ite sub- point at a given
instant in t ime, knowing only
the orbital characterist ics of

7, this
348.23

Longitude
(deg rees)

0 .0
1.79
3.60
5.48
7.48
9 .57

11.93
14.59
17.72
2 1.52
26.43
33.33
43.51
60.03
85.82

116.25
139 .48
153.92
163.05
169.33
173.94
177.54
180.51
183.1 2
185.40
187.48
189.40
191.27
193.07
194.19

For OSCAR
bearing IS

degrees.
4) The d ifference, in
degrees of longitude, of
t he satellite sub-point
at co nsecutive EQXs.
Each EQX of OSCAR 7
is 28 .73625 degrees
west of the previous
EQX.
5) The time of th e
EQX of a reference
orbit of th e satelli te.
Th is can be obtained
f rom reference data
available f ro m AMSAT
o r from o ne of the ham
publications.
Whi le most of the

e xamples presented will be
based o n th e o rb ital param
eters o f OSCAR 7, the pro
gram will be developed for
general use for t racki ng satel 
li tes with the following
orbital chara cteristics:

1 ) Con stant orbi tal
height (circular o rbital
pattern ).
2 ) Consta nt orbital
velocity.
3 ) Non-syn chronous
o rbi tal pattern (the
satellite sub- point is not
stationary).

L.titud .
(degreesl

0 .0
6.13

12.26
18 .38
24.49
30.59
36. 66
42.70
48.69
54.61
60.40
65.98
71 .15
75.48
78.02
n .60
74 .46
69.84
64.53
58.59
53.06
47.12
4 1.11
35 .07
28.99
22.89
16.77
10 .65
4 .52

-1 .62

El.psed Time
(minutesl

a
2

•
6

•'A
12
I.
16,.
20
22
2.
26
2.
30
32
3'
36
3S
'0
' 2
••
'6
48
50
52
5'
56
5.

Table 1. Lotitude and longitude of OSCAR 7 at t wo minute
intervals after an EQX at 0 degrees longitude.

ve r sus ela psed time
from EQX.
4 ) Th e e levat ion
(degrees above the horl
zon] of t he satellite
position wi th respect to
th e stat io n versus
e la psed t i me from
EQX.
5) T h e d istance in
statute miles bet ween
the station and the
satellite versus elapsed
t ime from EQX.
Th e orbital parameters of

the satell ite that we need to
know in orde r to calculate
th is informat ion is:

1 ) The attitude at
wh ic h t he satellite
orbits above the Earth 's
surface. For OSCAR 7,
this is approxi matel y
910 statute miles.
2) The satellite o rbital
period in minutes (t he
number of minutes it
takes th e satelli te to
make one complete
o rbit about the Earth ).
For OSCAR 7, the
o r b i t a l per iod is
114.9458 minutes.
3) The bearing of th e
satellite sub-poi nt path
at EQX (see Fig. 1).



Fig. 3. A listing of the BASIC version of the satellite tracking
program.
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pilation of the latitude and
longitude of the OSCAR 7
~ub-poinr ver~u~ elapsed time
from an EOX at 0 degrees
lon git ude , As previou~ly

~tated , th e latitude of the
satellite ~ub-point versu~ time
can be taken direct ly from
the table regardless of the
longitude at EQX, However,
to determi ne th e longitude of
the sate llite sub-point versus
time, we must add the longi
tude of thc sub-poi nt at EOX
to the value given in th e
table. For example, the longi
tude of the satell ite sub-point

~ 74

26 minutes after an EOX at
43 degrees longitu dc is 60.03
degrees (from the table) plus
43 dcgrces, equaling 103.03
degrees. The latitude at that
moment, read directly from
the table, is 75.48 degrees.

Now that we have the
means o f determining the
position of the sate llite at any
give n moment in t ime, we ca n
employ equation 5 to find
the angular separat ion in
degrccs of great circle arc
betwecn the satellite sub
point and the station for
which we are calculati ng the

antenna aiming data. While
this intermediate result is of
no value as it stands. it is
required for the remaini ng
calculations.

Equation 6 gives us the
bear ing in degrees from true
North of the satellite sub
po in t f rom the station,
Equation 7 then gives us th e
final piece of information we
need for accurately aiming
th e antenna - the elevation
in degrees fro m ho ri zontal
that th e satellite appears
above the hor izon . The final
equation, equation 8, allows

us to calculate the distance in
statute miles bet ween the
station and the satellite.

In all cases, th e unit of
distance is statute (not nauti
cal) miles, and the angular
un its are degrees rather than
radians. Equations 1, 2, 5,
and 6 are appl icab le to any
satell ite with the previously
m e ntio ned general orbital
characterist ics. Equations 3
and 4 are specia lized versions
of equations 1 and 2, appli
cable only to OSCAR 7. As
presented, equations 7 and 8
are also appl icable only to
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Fig. 4. Sample output from the satellite tracking program.

aeae
2U6
2'227
2 B l
21e 4
231 2
2 484
2733

RANG !

243«::
2 21 €3
111 8
154:5
14€ 2
15 22
1140
221 1 :5
242 4

RANG!

2 43 f
221te:
1617
124 5
12112

'"123~

U SB
B39
224:5
2752

RAIlG[

RiNGE

6 .24
13.35
21 .93
'27 . 46
3 l . f l
28 .28
2 1. 28
14.'1

6 , ' 5

3 . 45
f .76

1"'.03
121.93
U. 8 7

8 . 4 2
~.42

1.49

6.24
14. 38
2 :5 . 21 0
41.18
6 21 . 9 4
64.18
'3 .61
29.58
17. 3 5
g."
1. 22

Etr UT ION

ELEVATION

[UVA TI ON

EtItATI ON

minute intervals in this case).
At statement 660, the

time of the next EQX is
calculated. If that time is still
in the current day (befo re
24:00:00 GM T), the program
loops back to sta tement 340
and repeats the entire process
for the next orbit . If the next
EQX occurs dur ing the next
day (after 24:00:00 GMT),
the program loops back to
sta tement 220, giving the
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18 /11 /76

.lZI~UTH

l1f .99
18£0.20

95 .79
79 .24
5:5. e5
:5:5.71
1:5.12
t. 36

3:5:5 .er

AZIMUTH

170.4.2
173 .14.
lP-0 .2I3
187.47
2 2 21 .219
2@3.U
319 . 71
3 28 . 54
3M.~ B
33e .l7
340 .421

A ZI ~ UTH

oU IM UTH

23 1 .04
242 .27
255. 51
2 71 . 11
'2A4.U
798 . 78
3 0"1 . 7 7
319 .213

17 :"4CD1:

•e
B

i e
12

"re
"aa
22

"

OSCAR

ORBn NO. 1

EQX 1T 0:26:54 G~T 1T 56 .60 LO NG

MIN AF TER [ QX

B
re
ra
"re
re
ae
22,.

ORB n so . 2

I1IN AfTER EliX

MIN AftER Eel

,
e

"12

"1E
18
ee

O!l. BIT NO. 3

EQI AT 4:1 13 :47 G~T AT 114 .217 LO ~G

ou n NO. 4

l e I H 13 : 11 : .... G~T At 142. &1 LO NG

~ I ~ AFTEIL £Q X

(adding 1 to the current
value) the minute counter,
c he cks whether o ver 58
minutes have elapsed since
EQX. If so, the program
prints an appro pria te message
and calculates the t ime of the
next EQX. If 58 minutes have
not elapsed, the program
loops back to sta tement 390
to calculate the position of
the satelli te sub-po int at t he
next checkpoint in t ime (two

satelli te track ing program is
depicted in Fig. 2. Statement
num bers have been affixed to
the flowchart symbols, refe r
r ing to the BASIC program
statements of the listing in
Fig. 3.

Beginning at sta tement
130, the fixed data for the
program is init ialized. Note
that the lat itude and longl
tude of the sate ll ite sub-point
versus time for an orbit with
an EQX at 0 degrees longl
tude is stored in the program
in two arrays (or matrices)
and ini tialized at this time in
sta tement 185. At statement
220, the computer asks for
data for the reference pass
(ti me and longitude of the
first EQX of th e day, as
published monthl y in 73 and
other sou rces). If a 99,99,99
is typed in at th is time, the
program will halt (sta tement
230).

At sta tement 340, the in
range flag and minute counter
are reset to O. The In- range
flag is a mea ns by wh ich the
program can kee p track of
whether the satellite was ever
with in range of the stat ion
during a part icu lar orbit. The
minute counter is a register
where the program remem
bers the minutes that have
elapsed since EQX.

Beginning at statement
390, the program calculates
the posit ion o f the satellite
sub-point fo r the time stored
in the minute counter. If the
satellite is in range, antenna
aiming da ta is calculated and
printed (sta temen t 550) and
the in-ran ge flag is set to 1,
which will later remind the
program that the sate llite has
been in ran ge during at least
one moment du ring the orbit.
If the sate llite is not in range,
the program chec ks to see if
it was in ran ge during a pre
vi ous minute of that particu
lar orbit . If so, it knows that
the satellite will not come
into ran ge again unt il the
next orbi t , and it branches to
statement 660. If the satell ite
has not been in range during a
pre vi ou s minute of the
current orbit, the program
branches to state ment 600,
a nd after in c re menti ng

Flowchart

Unfort unately, computer
tec h nology has not yet
evolved to the point where
compu ters program them 
selves. While eagerly awa iting
this development, we are
faced with devising our own
problem-solving algorithms,
and with th e often tedious
task of programm ing and
debugging the softwa re imple
men tat ion of these algo
rithms.

Even with an adequate set
of mathe matical equa tions to
solve the problem, such as
tho se just discussed, th ey
must st ill be arranged into a
logical and orderly frame
wor k from which the com
puter can proceed. This is
ofte n an iterat ive process, a
matter of t rying man y ideas,
and determining by trial and
error the most expedient (not
necessarily the best) method
of r ea li zing a solut ion.
Perhaps the easiest way of
explaining the final choice of
the algor ithm is with a flow
chart. A flowchart for the

OSCAR 7. However, th ey
can easily be modi fied for use
with other satelli tes by
replacing the constant 4867,
which represents the sum of
the Earth 's rad ius and the
alti tude that the satellite
o rbits above the Earth's sur
face. For exa mple, to modify
the equat ion for a satelli te
t hat orbit s 950 miles above
the Earth 's surface, s imply
replace t he cons tant 4867
wi th 4907, the sum o f the
Earth 's radius (395 7 miles)
and the orbita l height of 950
miles.

\'mile these mathe matical
manipulations are no t exactly
form idable, they are certai nly
not t rivial. A great dea l of
number crunching is neces
sary to calcu late antenna
aiming data for just one
moment in time, and even
with the aid of a scienti fic
calculator, the task o f calcu
lati ng an ent ire day's worth
of aiming data would ta ke
hours of ted ious effort. For
tunately, solving the equa
tions is a snap for the d igita l
computer.



APPENDIX

Equat ion'
A gene ral equation for calculati ng t he latitude of a satellite sub-point
versus elapsed t ime from EQX.
Lat IT) - sino ' Icostsub-point bearinglsin(360T /PH
T - the elapsed time in minutes from eQX
p .. t he satellite o rbita l period in minutes
Sub-poi nt bearing '" t he bea ring of the sa tell ite sub-po int pat h at EQX
!see Fig. 11
Exa mple - Given a sate ll it e wit h an orbita l period o f 100 minutes, a nd
a sub-point path that has a bearing o f 330 degrees at e QX , f ind the
la ti tude of the sub-po int 10 min ut es after EQX.
Lat] 10) .. sin-1!cos(330lsinl360 x , 0/1 001)
Lat] 10 ) = 30.60 degrees North

Equat ion 2

A general equat ion for ca lcu lat ing the lo ngitude o f a sate llit e sub-point
versrv elapsed t ime f rom EQ X.
Long(TI - cos·1(cos(360T/ Pl/cos(Lat (Tl ll + (O.25Tl + La
T .. t he elapsed t ime in mi nutes from EQX
P • the satelli te o rbi ta l per iod in minutes
Lat(T) • t he latitude of t he satelli te sub-point as calculated w it h
Equation 1
Lo • the lo r.." t ude of t he satell ite sub-point at EQX

Example - Given a sate llite w it h an orb ital peri od of , 00 minutes, and
a sub-point pat h t hat has a bearing o f 330 degrees at EQX , f ind t he
longitude of the sub-point 10 minut es after an EQX at 100 d egre es
longitude.
Long( ' 0) ~ cos-t (cos (360 x 10/1 00)/cos(30.60l )) + W.25 x ' 0 ) + 100
Longl1 0) .. 122.46 degrees

Equation 3

An equat ion f or calculating t he lati t ud e of the OSCAA 7 sub-po i nt
versus elapsed time from EQX.
LatIT) .. si no' (0.9790si n(3.1319T))
T .. t he elapsed t ime in minutes from EQX
Examp le - 10 m inutes after EQX the lati tude of the sub-point would
bo o
Lat(1 0) .. sin-11O.9790sin{3.1319 x 10 11
Lat(' 01 • 30.590 degrees

Equation 4

An equation for calculating the longitude of t he OSCAR 7 sub-po int
versus elapsed time f rom EQX.
LonglT) '" cos- t (cos{3. ,319T )/cos( Lat IT)) ) + 0.25T + LO
Lat{T) .. t he sub-point lat it ude as calculated w it h Equation 3
T • the elapsed t ime i n minutes from EaX
LO D the longitude of the sat elli te sub-poi nt at EaX
Example - 10 minut es after an EQX at 20 degrees West longi tude, the
sub-point longi t ude would be:
Lon g(10) " co s-1{cos(3.1319 x 10)/cos(30.590J ) + 0.25 x 10 + 20
Lon g(1 01 • 29.569 del7ees West

Program Listing
The listing in Fig. 3 has

been thorou ghly annotated.
Th e following comments
should provide additional
insight into the inner work
ings of the program and will
h op efu ll y expedite the
process of implementing the
program on other computers:
1) All the modifications
required to use the program
for calculating tracking infor
mation for other sate ll ites are
made in lines 130-180 and
800-830. Station location
data is entered at lines 170
and 180.
2) Few will probably wish to
leave the program exactly as
it is once they get it ru nning
on their machine. An attempt
has been made to keep the
program structure modular so
that new features can be
easily added. Some of the
following modifications and
enhancements that might be
made are:

a) Print out in local
time rather than GMT
(0' UCf).
b) Print out orbital
data in smaller or larger
time intervals than 2
minutes.
c) Pri nt out when both
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operator a c'roice
questi ng data for
day's orbits or for
the program.

of re
another

stopping

the local station and
anothe r station of
interest a re within
range of the satellite.
d) Cal culate the Dop
pler shift of the re
ceived signal.
e) Suppress printout
during spec ified hours
of the day.
f) Interface the pro
gram to an assembly
language program to
perform real-time con
trol of the antenna
during satellite passes,
p rovi ding automatic
operat ion.

3) Anyone who has had
experience in tryi ng to imple
ment a "canned" program on
any computer system has un
doubtedly been faced with
the task of convert ing certa in
non-standard code of the
"canned" program to code
that hi s particular system
would accept. This consi dera
t ion appl ies to both large and
small systems, even in lan
guages such as FORTRAN
and COBOL, where there are
generally accepted standards
to promote program porta
bi li ty. Since the microcom
puter field is sti ll in its in
fancy, it should come as no
surprise that the BAS IC inter
preter available from any
particular manufact urer is
more than likely different in
'at least some respects from

t he BASIC in terp re t e r
supplied by any other manu
facturer. To my knowledge,
there is not yet a standard on
what features comprise the
"4K" "8K" "12K" and, , ,
"e xtended" BASIC inter
preters be ing marketed by the
vari ous manufacturers and
systems houses.

Withou t maki ng a thor
ough study of the BAS IC
interpreters available on the
market today, I would guess
that the program as listed in
Fig. 3 wi ll run with very few
modifications on most of the
interpreters billed as " 12K"
or "extende d." To execute
the program on the more
elementary interpreters, some
or all of the foll owing modifi
cat ions will be requi red:

a) Delete the latitu de
and longitude tables
from the program and
ad d subroutines to
di rectly calculate the
satellite sub-point lati
tude and longitude each
time it is required. The
essence of the requi red
mathematics for this
conversion is contained
in equations 1 and 2 in
the appendix. The Q
and V matr ices can
then be elimi nated
f rom t he program,
all owing the program to
be execute d by inter
pr ete rs that cannot

support matrix vari
abl es. This modificat ion
will have the effec t of
mi nimizing the amount
of memory required,
bu t wil l measurably
slow down the execu
tion of the program.
b) Substitute iterative
rout ines and approxi
mations for the library
t rig subrout ines in the
program. There are a
number of handbooks
on the market that
describe techniques for
perfo rmin g t rigono
metr ic and other trans
cendental functions on
simple four fu nction
cal culators. These tech
niques can be util ized
in developing si mple
subroutines to provide
a pproximate function
solutions that will be
accurate enough in this
appl ication. This will
allow the program to be
exec uted on machines
that cannot support trig
funct ions.
c) Delete the " PRINT
US ING " s t atements
fr o m th e program.
Th ey a re used to
format the output in a
particular fashion, but
a re ce rt a inly no t
esse ntial to t he pro
gram. The out put can
then be formatted in



Eq uat io n 5

An equatio n f or calculat ing the angular separation of a sta t io n locat ion
a nd a satellite sub-point.
0 - cos· llsin A si n B ... cos A ccs B cos U
D - t he angular separat ion in great circ le degrees of arc bet ween t he
statio n location a nd the satellite su b--point
A • the la t it ude o f t he station in degrees
B • the lat itu de o f t he sa tel li te sub-poinl in degrees
L • the S1at ion lo ngit ude minus the sub--point longilude. If the algebraic
diffe rence is outSide o f the ra nge o f ·180 to +180 degrees, add or
subtract 360 degrees , w hichever w ill result in a vatue in the ra nge o f
-180 to +180 degrees.
Exa"",,le - Given that the station is a t 39 degrees N. latitude a nd 77
degrees W. lo ngitude and t he satellite sub-poi nt is a t 23 d egrees N.
lat it ude a nd 63 degrees W. longitude, the angu lar separation is :
D • cos-1lsin 39 sin 2 3 + cos 39 cos 23 cos 141
D · 19.9 5 great circle degre es

Equat io n 6

The equat ion for ca lcu lat ing the true bearing from a stati on to a
sate llite sub-point .
Bearing - cos· l l(s in B - sin A cos D)/cos A sin D)
A • the latitude of the station in degrees
B • the latitude o f t he satellite sub-point in degrees
o • the a ngu lar separation of t he stat ion and su b-poin t as calcul ated in
Equal ion 5
Bea ring · degrees c lockwise from t rue North of the position of t he
sa te llite sub-poin t with respect to t he sta t ion. II the va lu e o f L in

Equat ion 5 was negative, t he bearing is 1360 - bearing!.
Exa mp le - For the condit ions in Ihe exampl e of Eq uat ion 5 :
Bea ring · cos-l11sin 23 - sin 39 CC/$ 19.95l1cos 39 sin 19 .95 )
Bearing · 139.23 degrees from true North

Equation 1

An equation for calculating the anten na ejevenon for t rac king O SCAR
7.
E · 90 - tan·1 14861 sin 0 / (4861 cos 0 - 395111
o '" the angular separation calculated in Eq ua t ion 5
E • the angle above the horizo n o f a straight line between t he sta t ion
and the sat ell ite
E xa~le - For the conditions in t he examples of Equatio n 5 and
Equat ion 6 :
E · 9 0 - ta n-114861 sin 19.95 /14861 cos 19.95 - 395711
E • 20.4 1 degrees

Equ.tion 8

An equation for calc ulat ing the d ist ance from a steuoo to OSCAR 7,
M · 14867 cos 0 - 3957) /005 (90 - El
o • t he angula r separation calcu lated in Equation 5
E • the elevation calculated in Equat ion 7
M • th e di stance in statute miles between the stat ion and the sa tell ite
Hts true posit ion, no t t he su b-poi ntl
Exampl e - Using the same cond it ions as for the examp les in Equ at ions
5 -7:
M • 14861 cos 19.95 - 3957IJcos (90 - 20.4 11
M • 1171.9 3 m iles

o ther ways by the user.

Conclusion

The inte nt of thi s a rticle
has been to present sufficient
information o n a satelli te
tracking program so that the
in te rest ed individual can

implement the program on
any computer he might have
at his disposal. While the
version presented here is
adm itted ly a minimal co n
figurat ion, the a dditions Of

refi nements to enhance oper
a ting conven ience should not

be difficu lt . I will gladl y assist
anyone who encounters diffi 
culties i f th e questi ons that
a rise are submitted along with
an SASE. •
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- - the voice of experience

Polymorphics Video Board

Building the

Building The Kit

The fi rst part of kit
building is checking the parts
supplied against the parts list.
I was missing a 27 pF capaci
tor and a 150 Ohm resistor,
but it turned out that neither
part was used in the kit. A
1N759 12 V zener diode was
also missing, but a 78L12 was
supplied instead. An extra 10
u F electrolytic capacitor was
included and was used in the
kit.

Having determined which
parts were supplied, the next

Buying The Kit

When I decided that their
kit would satisfv my needs, I
called Po lymorphics and
asked them to send me a kit.

I've learned several things
from the boards that I've
alrea dy built. I use sockets
for all IC!> [sockets come with
t h e Pol ym or p h ics video
board) and I t est all of the
parts that I can test. These
two thlngs ca n save ho urs of
time la ter in t he project when
it doesn 't work.

The fi rst thing I did when
I ope ned the box was to look
at the instruction book. This
is an im pressive manual of
about 72 pages and covers
asse mbly, theory, troub le
shoot ing, and softwa re. Th e
sect ion on t ro ubleshooti ng is
especially im pressive as many
kits have no suc h sect ion.
Pol ym orphics devoted 16
p age s to t ro ubleshooti ng,
a rranged in a logical manner.
Hopefu ll y yo u won't need it
(l didn' t), bu t it's nice to
kno w that it's th ere and
reading it will he lp give you a
better understanding of the
c irc uits involved.

instead of t he Grcek le tte rs.
Th e graphics ci splav is
hand led exte rnal to t he 6572
chip. The cha rac ter space is
broken up into six spaces 
three rows of two blocks
eac h , giving 64 possible
gra p hics characters. The
bloc ks cover th e entire cha r
acter space so that the ent ire
screen may be made light
with no spaces bet ween char
acters.

time, giving the capability of
scro lling, paging, co lu mns,
fi xed format entry, or any
o t her display mode you
wou ld like to usc. This flexi
bility requ ires suita ble pro
grammi ng - more on this
la ter!

An 8·bit paralle l input
port is built into the video
boa rd so tha t a key board may
be a ttached, thus givi ng both
input and output from one
boa rd . Unfortunately, there Is
no corresponding status port
for t his input port, so the
program must check th e data
to see if it has changed in
order to know when new data
is available - again, more
programming overhead.

The 6572 charac ter gen
erator chip provided with t he
kit gives 128 ASC II charac
ters , incl udi ng upper and
lower case, numbers, and
special symbols. Lower case
Greek letters print in place of
the ASC II control characters.
Other chips in the same series
may be substitu te d, givi ng
d iffer ent special sy mbols

notes on th e subiect. The kit
is of good quality and there
should be no mo re than the
norma l probl ems putt ing it
together ; nevertheless, there
are some pitfalls. This article
will explain th e ones t hat I
encountered and how to so lve
t hem.

The video board appears
to the program to be a block
of ran do m access memory
which is consta ntly d isplayed
on your monitor or modified
TV. The display has six teen
lines which may be either 32
character lines ($1 85) or 64
charac ter lines ($210). The
32 character lines will
probably work with a modi
fied TV which has a band
width of 2.5 MHz, bu t the 64
character lines may requi re a
monitor, as they need a band
width of 5.5 MH z. The
memo ry uses 91 L11 chips
and acts as a normal memory.
It can be use d for program or
data storage in addit ion to its
nor mal uses. Data may be
entered into any o f its
memory locat ions at any

Glen Charnock WB6JKM
864 Palomar Way
Oxnard CA 93030

F or someone who ls pri
m aril y a softwa re

oriented person, I seem to do
a lot o f hardware building. In
Septem ber, 1974, I started
building TVT· 1. I got it work
ing in December and had it
connected to my Altair 8800
in Decem ber, 1975. A friend,
also with an Altair, built
TVT- II and it was so much
faster and better designed
that I sold my N T-I and
built a TVT-II. I didn't keep
detailed notes on the con
s tructton of these two
projects, but I lear n from my
mi s takes . When another
friend showed me his Po ly
morphics video board, I knew
I was doomed. Thls video
board plugs di rec tly into t he
Altair or IM SAI bus, elim
inati ng a large boxfu ll of
power supply, TVT-II , and
cables, and frees t he parallel
I{O port I used with t he
TVT-I!. This time I ke pt



step was to test all that I
could. It is much easier to
find a shorted capacitor , for
example, when you have not
yet mounted it than it is to
fi nd it when yo u discover
that your board doesn 't
work! The resistors supplied
with my kit were all with in
tolerance, but I found that
one end of one 10k Ohm
trimpot was open. I was able
to use it for R22, so it caused
no problem. I checked the
capacitors for shorts and
observed the charging of
those over .01 uFoAll capaci
tors tested good. All diode
and transistor junction resis
ta nces (fo rward and back
ward) were good. By in
spection I found a solder
bridge on one of the IG . This
is not uncommon and can
cause a lot of grief if it isn' t
found before the IC is
mounted.

Getting It All Together

The assembly instructio ns
are aimed toward the person
who has had some prior kit
building experience. A draw
ing of the board is given
showi ng the locations of the
vari ous parts. Each part is
listed with a space to check as
each is soldered in pl ace. The
drawing in my manual was
smeared in places so t hat I
couldn 't read the parts labels.
I was able to get the needed
information from a friend
with a Polvmorphics vi deo
manua l with a clear drawing.
There were also two pages
missing from my manual
which I was able to copy
from his. Further co nfusion
can arise from C25, which is
labeled .01 uF on the sc he
mat ic but is given as 4700 pF
in the assembly instructio ns
(4 700 is co rrect). The
polar ity is no t given for one
of the electrol yt ic capacito rs
and is sho wn reversed on the
schematic for one of the
others. It may be obvious to
everyone but me, but I st ill
th ink that a note shou ld be
included telling which way to
orient the tr impots so th at
they can be adjusted while
the board is in o perat ion. I
also th ink that instruct ions

o n connecting the video
output cable should be in
cluded.

In all, construction time
was probably well under 10
hours, but it is hard to tell
when the time ava ilable to
work on it comes in blocks of
30 minutes or less. In any
event, the moment of truth
finall y came. I plugged it in
and turned power on. A few
quick adjustments of the
ho ri zont a l and ve rt ical
controls on my monitor and
voil a - a screen wi th funn y
looking characters on the left
si de of the screen an d wavy
lines running from top to
bottom. The characters didn't
look too good either. A quick
voltage check: Ylpes! 6.6
volts instead of 5.0. Re
placing the 7805 regulator
brought the voltage down to
an acce ptable 5.06 volts. I
decided that it is worthwhilc
to test voltage regulators also!
Somewhat afraid that, after
the 6.6 volts, I now had a
boa rd of write only memory,
I tried again. No ripple thi s
t ime and the voltage was
good, but the characters were
st ill all at the left side of the
screen and st ill looked fun ny.
I could enter characte rs or
change them but they looked
li ke negative images. Enter
my friend again. I had used
t winlead to connect the
board to my monitor because

I didn't have any coax hand y.
(No cable is supplied with the
kit.) My eagle-eyed friend
pointed out that I had
reversed the connections to
the monito r, thus reversing
the vi deo. Th is also caused
the monitor to sync on the
first white square (black in
the nega tive image) on each
line, thus preventi ng me from
centering the display. Chang
ing the cable restored a posi
t ive image and fixed the sync.
The board now worked just
fine with respect to hardware.

A pparently there is a
problem with some monito rs
d ue to the fact that the vi deo
board operates at 17.094
kHL, which is above the
normal hori zonta l sweep fre
quency. Inst ruct ions are given
to lower the board 's fre
quency if required. It is also
possible to use an onboard
crysta l to obtain any desired
sweep frequency. Normally
the signals are divided down
from the 2 MHz clock on the
CPU board. This mod ificati on
was not needed with my
Sanvo YM-4092 monitor.

Software - The Last Pitfall
Because the board is so

versatile, the software to con
tr ol it is complex and
lengthy. For paging, the con
tro l soft ware must determine
where the characte r is to be
put, control a cursor if

desired, and watch for end of
page. Line feed and carriage
retu rn inst ructions must be
inte rcepted and handled as
well as any optional com
mands you wish to imple
ment, such as backspace or
bac kti ne, etc. One proble m
whic h co uld have been
avoided is the fac t tha t the
board looks at the most
significant bit to deter mine
whether to display an ASCII
cha racter or a graphic cha r
acter. If the bit is a 1, t he
ASCII is displayed. Most
packaged software, such as
MITS BAS IC, will mask this
bi t to a zero so the video
control software must also fix
th is bit.

Polvmorpbics includes a
listing of a program to
control their board. It allows
for input from their keyboa rd
using inte rrupts to determine
when data is valid. The pro
gram offers quite versati le
control of the display. Home,
erase, right, left , down, delete
character, insert character,
etc., as well as optional
paging or sc roll ing, are avail
able under software contro l.
The video cont rol rout ine is
455 bytes long and is given as
an assembly li sting in hexa
decimal. It uses memory loca
tions ~ through 44 and 1D~~
through 1E83. The board is
assumed to sta rt at memory
location 881XJ hex. Th is is a
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incl uded in the manual. This
one plays the "game" of
LIFE . LIFE loads into
memory locat ions ~ th rou gh
~11)6 hex and also uses blocks
o f me mory starti ng at 31)~

and 8QJ QJ hex.
Since I work in octal,

don't have an assembler oper
ating, and these routines over
lay my control programs, I
don't have either of them
loaded yet. Both are well
documented with comments,
though neither appears to use
structured program tech
niques. It should not be diffl
cult to get them running.

Summary

Overall, the kit seems
well-designed. Except for a
bad part (the voltage regula
tor) and my own stupidity
(the reversed video cable), t he
board would have worked the
first t ime . Even if it hadn't,
t he t rou bleshoot ing section
seems well thought out an d
requires no test equipme nt
but a voltmeter and your
moni tor. I built it and I'm
glad I did . •

ynthesizer
Whco you combine all of the modules that

are part of this package Including keyboard.
12-eveDt sequencer and a four Input stereo
mixer. 1t'B almost like having 2synthellu.ers
In a single package. Wrapthemaliin sturdy
road cases and yOl.l have an instnunent that
goes anywhere and does any job.

'4700/S Kit _ $499. 00
shipped air freight col.

Scad TODAY for your FREE catalog
with deta.l.ls on these and dozcos of other
fascinating PAIA kits.

ELECTRONICS DEPT . H
1020 WEST Wl..SI'IRE BLVD

OKLAHOMA CITY. OK 731 18

~

'\
Now, If It happens that you are a Pro

musician. you really owe it to yourself to
check out our electronic music synthesizer
packages. Like our 4700/8 for example.
It costs about 5Q%of what "minl" packages
fro m other manufacturers do - and you can
judge fo r yourselfwhether it'S a mini o r not.

4700/5

MITS BASIC. although such
programs can be modified to
call the video driver.

Another program listing is

ADd <Ioo.'t forget• • • these two were
designedtooperatetogetherio one of the
most 8y1ICrglstic relatlOl1llbtpe Imaginable.
Just thiDk, 'completely portable polytonlc
syothesuer_llke In.8lrument for less than
you,," expecttopayforagu1tar. Terrific!

THE GNOME MICRO- SYNTHESIZER kll
The Gnome can make outer space IIOUI\ds

for rock musicians. demonstrate principles
of music and accoustlcs for educators,
provide rliythmic pulses and tones for
modem dance groups, create souml effects
for theatre COmpanieS aDd Is one of the
neatest toys tn the world for &.II audlopblle.

13740 _ $48,95 _ + shipping for 4 Ib8.

O Z _MINI-OftGAN

OZ Is polyton1c witbover 6-1/2 octaves
total rangefrom It'B1-1/2 octave keyboard.
Large scale1ntegratlon &: CMOS technology
allow battery powered portability. Output
jack aDd switch selectable step or multiple
pulse trigger provides simple 8y1Ithesizer
interface. OZ has , unique pressure
eeeeutee pitch bender that chromatically
rranspoeee single Dotes or ..nola chords.
l!Dd a bullt in speaker and amplifier.
'3760 - $84.95 - + shipping for 12 Ibs.

Hi! We're

PROM. Anot her disadvantage
is tha t this video output will
not be compati ble wit h other
packaged software such as

The EGG· plugs into IIDY stereo amp
tocreate I!IOOtblng. nowtng covlronmental
sound textures - and through headphones
It's Incredible. The chorea and notel
EXIST in your miod. They-pan and swell
and phase their way through YOl.lr psyche
In unpredictable ~ttel'1l'eever- repeating.

The oombln.atlon of LSI organ tech
nology With IIY1ltheslzer-type processing
and digital randomizing/control elements
make the EGG an altogether Intriguing
p&Ckage from either technological or
!'DetaPIysical viewpoints.

'3790 '24.95 + '1.00 shipping
'"EGG _ EDcephalo-Gmlficatlotl Generator

Alot of you already know us. We're the oneswhokeep getting better!

1'==========1)1' .~&~N®J!llE "'-
Most of our Idts arc muslcly related;

but that doesn't mean that you have to be
a pro-mustctan _ or a musician at all to
enjoy them. For Instance;

SUr} Sgnthe$/~er
lmagtne the roar of the surf Blectronlcly

syntheetaed and played through your hi-fl.
f371lK $12.95 + $1.00 shipping chg.

lot more overhead than a
simple I/O port which might
use 20 bytes. The bes t idea is
to put the driver routine in



DIGITA L DATA RECORDERS-,
5 - ,
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USING 3M DATA
CART RI DGES

Model 3M3 - $199.9S
BRAND NEW DESI GN !

Model 3M I·$169.9S (Available March 1977)

Featuring the radically new "UNIBOARD" method of construction for data cartridge drives. The major computer
manufacturers are changing from cassettes to cartridges at a rapid pace because of freedom from binding and greater data
reliability. Now, these professional type units are priced within the range of all data users. Being made primarily as OEM data
storage units for the world's major manufacturers, these units, together with controller board and software ROM, are being made
available to the individual user as well.

*Appearance and specifications may be changed slightly following acceptance tests now being conducted by OEM users.

TWO 110 PORT CO NT RO L LER WITH ROM

FULL SOFTWARE CONTROL
COMMON SPEC IF ICATIO NS of record, play, fast forward and

rewind. LED indicates Inter-record gaps. EOT and BOT are sensed
and aut o mat ica lly shut down recorder. Can also be manually
operated using the switches on top which parallel the software
control signals when not under software control. Signal feedback
makes it possible to software search for inter-record gaps at high
speed. 11 7 V - 60 Hz - 5 watts.

Uses the 3M Data Cartridge, model DC300. This
MODE L 3 M3 cartridge contains 300 feet of .250 tape in a sealed

container. Records and plays at 9600 baud NRZ, 4800 baud P.E.
Nominal speed 8" per second. Max. recommended flux density
1200 fcpi. Using four tracks, you can store nearly 2 megabytes of
data on a cartridge. Cartridge measures 4" by 6". Turns counter
indicates tape position. Inter-record gap light gives more accurate
position 2SIO(R) is NOT required for use but is highly recom
mended for 8080 and Z80 systems.

NEW

For 8080 and Z80 users' Comes complete with software program
listings for the programs on the 2SIO{R) ROM below. 6800
software is beinq written but not yet completed. These programs
give FULL SOFTWARE CONTROL.

MODEL 3MI - Uses the 3M Data Cartridge type DCIOOA. This
cartridge contains 150 feet of .150 tape and is the

same cartridge used by H.P. and others. Runs at 4800 baud NRZ,
2400 baud P.E. Tape speed adjustable but nominally set at
5 "/second. Maximum recommended flux density 1200 Icpi.
Cartridge measures 2· 1/8" by 3-114" . This model is ultra compact,
yet extremely capable. It is intended for word processing, mailing
list use and other applications requiring the compact storage of data.
Data location is by inter-record gaps and automatic file search. See
Common Specs and 2SIO{R) below. 2SIO(R) is NOT required for
use, but is highly recommended for 8080 and Z80 users.

CARTRIDGE AVAILABILITY Cartridges are made by 3M, lTC,
Wabash and others. They are available at all computer supply houses
and most major computer service centers. We can also supply them
at normal current list prices.

"COMPUTER AlD" and "UNIBOARD" are trademarks of the
NATIONAL MULTIPLEX CORPORATION. The 3M Data
Cartridges are covered by 3M Patents and Marks. "UNIBOARD"
Patents Pending.

*NOTE: You do not require an interface with the 3Ml and 3M3
unless you Phase Encode. But, you do need an interface
to use the 2SIO(R) with your own audio cassette.

AUDIO CASSETTE INTERFACE* Phase Encoding inter
face for use with audio cassettes or NRZ recorders. Runs

2400 baud phase encoded on good quality audio cassette recorders.
May also be used with 2SIO(R) above to use the 2SIO(R) cassette
programs with your audio cassette player. Can also accommodate
"Tarbell" tapes and K.C. Std. tapes. $50.00, Wired & Tested.

$35.00, Kit Form .

Kits available for $30 off above prices.

With 1 ROM for NRZ Cassettes $169.95
(Half of above Program)

With 2 ROMs for Data Cartridges and
P.E. cassettes. $189.95 (FuIJ Program)

MODEL 2SIO (RI 
(Assembled & Tested)

Controls your
terminal and one

or two cassettes or cartridge units. On board ROM (for 8080 and
Z80) has terminal and cassette software for tum on and go
operation. NO MORE BOOTSTRAPPING. Plug in compatible with
Altair and IMSA I. Loads and dumps memory in Hex from the
keyboard, formats tape files, punches tape , functions as a word
processor and searches for files and four letter strings within files.
Keyboard controls the cartridge units above on rewind and fast
forward . Special keyboard codes enable you to dump and read
Phase En co ded tapes as well as NRZ tapes. (Including K.C. Std.)
Call routines give access to these from your software.

OVERSEAS: EXPORT VERSION - 220 V -50 Hz. Write Factory or - Megatron, 80ll Putzbrunn, Munchen, Germany; Nippon
Automation 5-16·7 Shiba, Minato-Ku, Tokyo; EBASA, Enrique Barges, 17 Barcelona, Spain ; Hobby Data, SpireaVagen

5, Malmo, Sweden; G. Ashbee, 172 lfield Road, London SW 10-9AG.

For U.P.S. delivery , add $2.00 each item . Overseas and air shipments charges collect. N.J. Residents add 5% Sales Tax. WRITE or CALL
for further information. Phone Orders on Master O1arge and BankAmericard accepted.

NATIONAL MULTIPLEX CORPORATION
3474 Rand Avenue, South Plainfield NJ 07080 , Box 288. Phone (201) 561-3600 'IWX 710·997·9530.
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RTTY Goes Modern
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using microprocessors

TO OSC'LL ATOR
C, RCUIT

o f two ways o n freq uencies
bel ow 30 MHz. Th e first
me t hod , cal led frequen cy
shift keying, o r FSK, invo lves
c hanging the carrier fre
quency each t ime a mark o r
space pu lse is encoun tered
during a cha rac ter 's transmis
sion . Usin g FS K, a constant
carrier is transmitted for a
mark pulse, with a space
pulse causing the carrier to
sh ift down by 850 Hz. More
recently, co m mo n practice
has changed the shi ft to 170
Hz due to t he inc re asi ngly
crowded ham band signals
whic h cause interference
within the wider 8 50 Hz
shift. The o t he r com mo n
meth od o f RTTY t ransmis
sion util izes aud io frequency
sh ift key ing, o r AFS K. With
this method , a pair of audio
ton es is fed into a single
sideband system, uti lizi ng a
well-supp ressed carrier and
o pe rating in the lower si de 
band mode. Th e shift of the
audio tones, usually gen
e rated with 2125 (mark) and
229 5 (space ) Hz signals, again
presents a 170 Hz signal to a
copyi ng receive r. On the
recei ving e nd of thin gs, both
FSK and AF SK generated
signals sound e xactly alike ,
and it is unlikel y that you
could tell them apart. On
VHF, the a ud io tones are
usually fed into an AM or FM
transmitter using e ither 850
Hz o r 170 Hz shift , depend
ing upon which sh ift is bein g
used in the particular area.

Th e AF SK signal genera
t ion used in RTTY is similar
to the A FS K used in most
co m pu t e r -tele phone-rrooem
links exce pt for the frequen
cies of the tones. Another
obvious diffe re nce is the
transmission media, which is
rad io waves instead of tele 
phone wire pairs. Th e RTTY
speed of 60 wp m (45.5 baud )
is also somewhat slowe r than
conven tional modems which
operate at 110 o r 300 baud .
The code used for RTTY is
the common 5 level Baudot
code whi ch has 32 character s
in the "letters" mode and
a nother 32 in the " figu res "
mode ; howe ver, not all c ha r
acters are used .

be came readily available at
reasonable prices. In addition,
in 1953, the FCC allowed
amateurs to use RTIY o n all
frequency bands above 3 .5
MHz.

In the early days of
RTIY, activity on the ham
bands was split bet ween
groups who pri maril y worked
the frequencies be low 30
MHz and those who were
content to use VHF fre
quencies. One group desired
long distance RTTY com
munication whi le the others
used RTTY for local net-type
operation.

In those days RTTY was,
and still is, transmitted in one

•

sho uld familiarize non·RTTV
amateurs and computer hob
byists with the earl y develop
ments and how they have
influenced the curre nt state
of the art. Finally , I have
take n th e libe rty o f predict
ing what the marriage of
microprocessors and RTTY
will bring in the future. So
pull up your easy chair, relax,
and foll ow me as I take you
down the evolutionary path
of amateur rad io TfY .

Amateur RTTY - What Is It ?

Amateur radiotelety pe, or
RTTY for short, starte d in the
early 19 50 's when ma ny of
the military surpl us telep rin t
ers and associated equipment

•

Fig. 1. Early RTTY FSKsystem.

- -

T odav's RTTY amateu r
has avai lable a choice o f

equi pment and tech niques
that allow him to develop
so phisticated radioteletvpc
com puter links wh ich were
only dreamed of several years
ago. Moreover, with the eve r
inc reasing usage of RTIV
on VHF repeaters, the feasi
bility fo r radio-l inked com
pu ter p ro gramming from a
cen tral computer is not only
plausible, but is on its way to
becoming a real i tv .

Thi s article provides a
gene r at introduction in to
amateur RTTY as well as a
chronol ogical background of
RTTY devel opments over the
past 15 years. This articl e

Ro~rl c . Brehm WB6QFA
J095 Sh«man A ven ue
Menlo Park CA 94025
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Glossary

NEUTRA L Signals sent in the form of direct current pulses for
SIGNALS: marks and an absence of current for sp«es.

ASC II: A mer ican Standard Code fo r Interchange of tntor
mation (commonly used in computers).

REGEN ERATl V E A circui t which samples incoming signal pufses and
RE PEATER: re trilt'lsmitt them wi th perfect timing and no

ataonsoo.

o pposite d irec tion fo r mar k.
Th us the relay could key a
local loo p supply for a tele
prin ter when driven by lone
d ec od ers. This elect ronic
"advancement" in mode rn
technolo gy, ut ilizing such
compo nents as SC Rs and
switching transistors, got r id
of no isy cl icking relays which
ofte n got o ut of adiustment
or were plagued with dirty
contac ts . Mo re impor tant ly.
however, it also sparked the
beginnings of the evolut ion of
solid state technology in
RTIY applications.

It is interesting to digress
for a moment and reflect
upon the path s taken in the
"evolution" I have just men
tioned. First of all, it was a
dual affair, wi th the VHF
RTIY folk applying solid
state technology to AFSK
me tho ds and terminal units in
the early 60's. The other
concerted effort was made by
the lower frequency RTTY
men who seemed to lag
behind technologically . prob-

83 1d

First In , Fi rst Out stock . Used for storing da til for
retransmissioo (commun ica t ion applications).

Terminal uni t o r amateu r R TTY llersion of a
modem.

Written « knowledgemen t of two-way radio com
m unication.

aSL :

T U :

FIFO :

friend's message and shuts
itself off again ... all auto
maticallv . When you ar rive
home, the message is there
wait ing to be read . Th is fea
ture is ob viously very usefu l,
and many amateurs mo nitor a
given fre q uency 24 hours per
day in order to be in co nstan t
co mmunication with their
friends.

POL AR RE LAY: A springless relay buil t b y winding a magnetic core
with two equal but opposi te windings. The arma·
ture stan ds theoreticall y in the middle o f the two
windintp. This k ind o f relay permitt th e operatio n
o f a R TTY circui t that h as a curren t flow in tOne
direc tion for mark and in the opp osite di rection
for space_

The 19 60's

These mechan ical marvels
were q uite the state of the art
in the mi d and late 1950 's.
But around 1960, with the
ever-i ncreasing use of the
transistor by amateurs, many
of the fun ct io ns previously
performed by mechanical
means were being performed
by electronic circuits.

Pr o bab ly one of the first
mechanical items to give way
to electronic ci rcuitry was the
ubiq ui to us po lar relay. Th is
relay was used in the polar
ci rcuitry of termi nal units
where cur rent flowed in one
direct ion for space and in the

POL A R Signals in which the current in the transmission
SIGNALS: line is rellersed in p ofar i ty in changing f rom

marking to spaci ng.

BAUDOT: Fi tle fellel code used primarily by amateurs in
RTTY communication. Only code affowed by FCC
without special wailler.

DIDDLE : Automatic rransmissioo o f letters or figures char·
« ters by the TV if no characters are ready for
transmissioo (mos t often used with iJ F I FO or
memory).

t he first add ed luxu ries.
These ite ms allowed you to
p unch a tape fo r tr ansmission
la ter at full speed. It is co m
mon practice to pu nch a tape
while th e o ther person is
sending to you, so that whe n
he is done , you can immedi
ately star t sending back to
h im. Ano ther mechan ical
feature whic h pro ved to be
quite popular was the stunt
box available in the Model 28
machines. Th is mechanism
allowed the printer to decode
or "recognize" certain char
acters or combinations of
characters in such a manner
that a switch closure (or
opening) could take place.
This feature, in conjunction
wit h an option called answer
back (part of an ite m called a
WRU or who are you?) , a l
lowed a person 's machine to
answer o r t ransmit back a
programmed message when
que r ied w i th a prepro 
gram med recogni tion se
que nce. Some Model 28s are
even eq uipped with back
space and reverse line feed so
you can " roll up" what has
already bee n typed. Imagine
co ming home to a spindle of
paper all rolled up and
printed !

Many of the abo ve me
cha n ica l feature s we re
coupled with a very popular
opt ion call ed autostart , which
is shor t for automat ic start
ing. This feature allows your
TU to be act ivated by a
steady mar k tone lasti ng a
given du ration (usually about
3 seconds o r mo re). Although
employed to a limited extent
on th e lo w bands, autostart
TIY is used quite extensively
between clu b or net members
using the VHF bands for local
communications. The pri nci
ple involved with autostan is
simple. As an example, sup
pose you have a receiver
m o n ito ring your favorite
channel and while you are
out at a swa pmeet . one of
your friends calls you on the
radio to leave you a message.
When he transmits a contin u
ous mark tone fo r 3 seconds,
your T U responds by turning
your prin te r motor on and
subsequently pr ints you r

T he similari ty bet ween
mode ms used on com pu ters
and mod ems for RTIY ,
which are called terminal
units, a lso exists on the recep
tion end. Most co mmon of
the ter mi nal uni ts are ones
with tone select ive fi lters
which respond to 2125 and
2295 Hz tones taken from
the rece iver speaker termin
als. Additio nal circuitry is
often inco rporated to com
pensate for selective fading of
signals and -space-only or
mark-only copy. The terminal
units basically function as
tone decoders which drive a
tu be or transistor keying
stage adjusted for 60 mA of
pri nter loop current. A typi
cal receiving system is shown
in Fig. L

In this setup , the converter
(TU) connects to the audio
o utput of the receiver, and
modulates (keys) a 120 V dc
" loop" adjusted fo r 60 mA of
current required by the selec
tor magnets o f the teleprin t
er. The keyboard of the tele
printer is also con nected in
series wi th the loop su pply;
conseq uen tly, whenever a key
is depressed, it breaks the
loop in a predetermined
sequence, which causes the
pri nter to print th at char
acter. In add it ion, when the
transmitter is on, depressing a
key will cause the Baudot
e ncoded character to be
transferred through a po lar
relay into an AFSK generator
which can modulate the
transmi tte r.

Transmi tting and receiving
are co nceptually easy to
und erstand although, depend
ing upon the accessories that
are hooked in to the system,
the switching circuitry can
get q ui te complicated.

Man y amateurs started
with simple setups as shown
in Fig. 1; however, they soon
learned that adding acces
so rre s could significantly
enhance both receiving and
transmitting o perations. Early
in the RTTY game, most
additions to the RTIY sta
t ion we re mechanical in
nature. Paper tape perforators
and transmitter distributors
(tape readers) were probably



1966

19 67

196 8

1969

with 55B transmitters. 1973
also brought several new
access ories to the RTTY
community , including vi deo
displays for Ba udot , digi tal
keyboards, digita l autostart
units, and Morse code to
RTT Y converters using
discrete TT L circuits. 1974
was also a good year for
technological developments
in digital LF RTTY and the
introduction of UARTs in
RTTY circuitry.

Lest we not forget VHF
during the 1970-74 period , it
should be mentioned that the
phase lock loop (PLL) was
used in several TU designs
taki ng circuitry ideas mod
eled after the PLLs used in
computer mode ms.

It was in 197 5, however,
when the RTTY technology
real ly exploded , just shortly
after the introduction by
MITS of the Altair 8800
mic rocomputer. In 1975.
seve ral articles described
programmable RAM message

p io ne e re d by t rv Hoff.
Although desi gned primarily
for VHF, th ey have been used
extensively for LF also. In
1971, the 5T-6 was born.
Th is TU represen ts a solid
state attempt to incor porate
the circui try developed in the
TT/L-2 in the late 60's. It
incorporated mostly op amps
of the 709/741 series. Even
today this TU is the most
popular and widely used on
the LF bands.

Very few major technolog
ical differences have taken
place in LF RTTY TU tech
nology since the advent of
the ST -6. Most changes have
involve d accessories which
in terface with the 5T-6 and
provide mo re convenient
operation. In 1971 , speed
conve rters usin g discrete com
ponents were int roduced , as
were prepro gram mcd digi tal
message generators. In 1973.
a crys tal controlled digital
audio synthesizer was de
scribed for AFSK generation

Fig. 2. RTTY Evolution - 60's.

fact that VHF RTTY ama
teurs, by virtue of con tin ually
talking (print ing) with th e
same people on net frequen
cies , generated mo re ideas
an d techniques than th e LF
hams who tended to have
less freq uent contacts in a
more or less hi t and miss
fash ion. However. in the
1970's the technological dif
ference between the two
groups has become less and in
fact may have become equal.

The 1970'5

The 1970 's have brought
us not only a digital revolu
tion in consumer and indus
trial products, bu t also in
RTTY, both for low fre
quency and VHF applicat ion.
Fi g. 3 illustrates thi s evolu 
tio n in bot h areas of RTTY
operati on.

In the 70's , LF FSK cir
cuitry quickly began to catch
up with VHF RTT Y cir
cui try. In 19 70, the 5T-3 and
5T-5 terminal units were

Mainline TT/l -2 - improved TU lor IF (Tubesl
IC RTTY TU and AFSK IICs introduced 10 RTTY - VHF)
Crystal controlled AFSK - IC technologv

First RTTY Setcal introduced - digital IC$ - VHF

Autostarl RTTY - low frequency
PoIore solid state VHF TUs and A FSK gen .

Diode FSK circuits
High pertormaoce RTTY fillers

Main line T T / l FSK Demod (First good IF TU using bandpass filters and all other
previous TU features and new in novations - tube T U!I

UJT AFSK OSC - VHF
RTTY art ic les IJy Irv Ho ff
FSK with sse transm itters used extensively

19 65

Crystal controlled FSK
More t ransisto rized TUs - VHF with au tostart

1964
Chemical City TU IlF, mark only, space only copyl

'963

Garden Citv TU IlF)
FSK wilhout polar relays
Int roduc t ion of barll:lpass audio filters lor RTTY

Polar relays used extensively

Simple VHF traosi5tof TU
Transistorized AFSK

19 61
Tube converters lor low frequency llf)

' 9 60

'962

ably due to the more severe
reception problems assoc iated
with static noise . signal fad
ing, and changing atmospher
ic conditions. The pro gress of
beth groups can be put into
perspective by observing Fig.
2, a time line showing RTIY
evolution derived from a
study of articles published in
73, QST, CQ. Ham Radio.
and the R TTY Journal duri ng
the 60's.

It is easy to draw several
conclusions from Fig. 2.
First, we observe that tran sis
tori Le d TUs are introduced
earl y in the 60 's but are used
primarily on VHF where
rec eiv in g co n di tions are
almost ident ical to mo dem
re c ep tion over tel ephone
lines. On the o ther hand, F5K
te rmi nal units were stilt buil t
primarily with tu be circuits
without bandpass filters but
using clunky polar relays.
Ho wever , in 1965, FSK
RTTY really got a push due.
in most part. to a one-man
effort by Irv Hoff. who pub
lished no less th an ten articles
in QST coveri ng all aspects of
RTTY. He also shared the
design credi t for the Mainline
TT /L F SK demodul ator
which, for FSK, was the state
of the art even though it used
tu bes. Durin g the rest of th e
60's, solid state and di gi t al
technology continued to be
used primarily in VHF with
th e introd uc tion of such
ite ms as a digital Selcal (selec
tive calling unit simila r to a
mechanica l st unt box).
crystal con trolled AF5K
generators. and Ie RTTY
converters. In contrast, tube
circuitry was still being used
in the TT/L-2, an improved
TU for LF described in a
1969 QST article. However,
autostart techniques were
ca tching on in the LF spec
t rum and diode FSK ci rcuits
were 10 com mon use.

Overall, it was rather
appare nt , during the 60 's,
that VHF RTTY amate urs
were closer to using stat e o f
the art digital technolo gy
th an their LF RTTY co m
patr iots. The reason fo r this
d ifference is not q uite clear.
alt hough it may be due to the

~ 84



generators. Also UA RTs and
Fl FOs were becoming very
popular among the LF gang
(principally those mo ni toring
3612.5 MHz on the West
Coast). It finally looked like
LF and VHF techn iq ues had
caught up with each other! ln
late 1975, we began to ob
serve the influence of micro
processors as evidenced by
several articles which ou tlined
microprocessor controlled
RTTY stations bot h on VHF
and LF.

This e xcr n ng trend
has continued to accelerate at
an increasing pace as the
availability of hardware and
software technology becomes
more widespread. Hal Com
munications has in troduced
an 8080 based RTTY ter-

RTTY used with uP
Intelligent terminals
uP control of repeaters
uP controlled RTTY stations - wioe use
Computer oriented repeaters with AID converters for time, weather, te rm pe tature, etc.

uP controlled receivers and transmitters

Floppy disks and RTTY [oi ned

mi cros like the 4040, 8008,
8080, 6800, 6502, 5C/MP,
etc ., in amate ur designed cir
cuits dedicated to RTTY. By
mid-1 977 the majo rity of
RTTY amateurs should have
some ty pe of micro in use in
their station, eve n if only to
look at ! Many of the micros
will be used to pro vi de intel 
ligent terminal s which can be
used for text edi t ing befo re
transmission and for pre
paring data for sto rage on a
tape cassette.

It is also reasonab le to
expect microprocessor con
trolled radio repeaters in
1977 fo r both RTTY and
voice applicat ions. These will
be interfaced with AID con
verters which co uld gi ve time,
temperature, weather repor ts,
etc., when certain access codes
are rece ived by the computer.
In addit ion, I foresee more
sophisticated remote moni
tori ng of repeater technical
parame te rs, where voltages,
temperature, and currents are
t ransmi tted in ASCII , when
inquiry codes are received by
the repeater. In the late 70 's
it is also likely that RTTY
repeaters will be lin ked across
the state, or co untry, thus
allowi ng the com puter ama
teur to co nverse with others
thousands of miles awav.

I also can see the increased
use of magnetic tape fo r f ile
storage of RTTY pictures and
o ther info rmation generated
on the computer. Five level
tape will become more and
more scarce as cassette tape
standards begin to domin ate
the scene.

Also , in 1978, "canned "
software fo r your favorite
computer rou t in es wi ll be
readily available from your
ham or co mputer dealer .
RTTY computer repeaters
wi ll also be very popul ar and
wil l feature com puter soft
ware for circuit calculat ions,
antenna bearings, QSL info r
mation , and o ther apptica
tlons. As costs come down on
floppy disks in late 1978,
ea rly 1979 , more amateurs
wil l be using them fo r DX
con test record-keeping, QSL
info , magazine indexes, and
personnel accounti ng reco rds.
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the capability to send and
receive Morse code (at any
speed), send and receive
RTTY in Baudot or ASCII
(for OSCAR sate llite work),
look li ke a super F[FO!
UA RT co mbinati on, perform
as a stunt box, Selcal , regen
erat ive re peater, d igital auto
start, diddle and ant ididd le
d e vice, automat ic loggi ng
unit , RY generator, memory
box fo r co ntes ts, call sign
lookup and recorder, or any
other digi tal device you can
dream up and inte rface to
your microcomputer .

OK, so what's left , you
may ask. If yo u let me take
the liberty of gazing into my
crystal ball, here is what I see.
First, I can see quite clearly
the ever-increasi ng use of

VHF TUs of modern design

First good low band T U

Digital accessories come into
wide use

Morse to RTTY - uP
ASCIi/BAUDOT
WACC Win ner - RTTY Stat ion

mlnal: digital Selcal circu its
are springing up everywhere;
ASCII to Baudot and Ba udot
to ASCII code converters
have been written up in
several magazines with com
mercial units now available;
and, to top it all off, the
grand prize winner at the
Worl d Altair Com puter Con
ference was a computer co n
trolle d RTTY stat ion ! We
have certainly come a long
way fro m the days of polar
relays and tu be converters!

So here we are in 1977,
the year of th e
micro processor in RTTY;
where to go now? Let's look
back for a second and envi
sian a typical advanced
RTTY station of 1976. With
a microprocessor you have

Mainline sre
Digital MSG gen.
Speed Converters
Digital AFSK gen.

Mainl ine ST·3,4
Mainl ine ST-5

Fig. 3. RTTY Evolution - 70's.

Hal video display
Digital keyboards
Morse to RTTY Converter
Digital autostart

Prom memory f or RTTY 10
RTTY MSG gen.
Using UART

PLL TU-VHF PLL technology used
Audio digital synthesizer

DT -sooDigital ST-6
Hal MP unit
Digital Time Clock
Baudot/ASCI I
Digital sercas

MI TS int rod uces Altair
Programmable RAM MSG gen.
UT-4(FIFO)
PL L TU
Solid state TTY keyboard
uP control of RTTY STN

Universal magnet ic tape use for RTTY

1970

1971

1973

1972

1975

1974

1977

1976

1978

1979



In addition, with the wide
spread use of video disk an d
video terminals, more co m
puter amateurs will be trans
mitt ing and receiving video
messages and symbols. Image
processing and co mputer
graphics will be fu ll y devel
oped on the RTTY frequen
ci e s . Who knows, you r
computer may be talking to
my com puter by 1980 and all
I will have to do is lic k the
stamp on the Q5L ! Who said
we're not a push-button
society?

As you can see , we have
come a lo ng way over the
past 15 years and we st ill
have a long way to go . The
journey of the futu re will be
just as exciting as the one we
have recently fi nished . You
can take part in the evolution
to whatever extent you
desire. I know I will be there
bu il ding microc ircuits, report
ing them to you in future
articles and enjoyi ng eve ry
minute of it.

So come on! If you missed
the last 15 years, it's st ill not

too late; you can start now
on th e next 15 years and
maybe you' ll be the one to
write the next evolut ion of
RTTY art icle In 1991. •
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Continued on page 116

Ken Pitetlc W9ZMR
Streamwood IL

If all the ads in 73 had prices listed,
I, for one, wou ld be relieved of all
k inds of doubt. That's all I have to
say.

J ust read your December edi to rial:
Someone doesn't like any pa rt of
computers , the y want to keep 73
purely ham radio oriented. Fine . but
there is at least one other side.

Wayne, I got the ceu W6ESV in
1948 and hammed to beat th e devi l
for a few years; then gradually it
pooped out. But doggone it, this
computer technology has brought me
out of the woodwork.

For t he first time in years, I am
excited about electronics again; my
d ream of a coat pocket portable QRP
rig will get some more attention. but
mostly I am plunging into the cern
puter part right now. In the next few
weeks, I'll be gett ing a simple system
a nd putting it on the air as my
subscr ipt ion service computer , but
that's only the excuse. I really want t o
get in there and have a lot of fun with
that rasca l whenever we are not run
n ing labels.

But you should know that it was 73
which was respo nsible for this change
in me and Byte before that. I had
liked that magazine, but the change in
staff slipped by me until the edi torial
treatment got t oo fa r away from wha t
I've come to think of as Green sty le. I
d iscovered then that you were fill ing
the gap which had begun to e xist for
me with the I/O pages of 73, $0 I
switched. You r h ints in the editor ial
say there is something less than a
perfect relationshi p between yo u and
Byte.

What happe ned? Was it a property
sett lement as a result o f d ivorce, d id
someone beat you out of it . . . what
happened? If divorce, there are prob
ably one or two of us out here who've
bee n through it so you can use the
word out loud and no t shock us. If
o therwise, get $Orne code words
together; we who read you a lot will
read through. Point is. lots of peop le

the same. How can the prospective
buyer kno w which rig is best suited
for his individual situation?

Fo r e xample ... Kenwood has a
number of run page ads. back cover, 2,
67, 70. No pr ices on any p iece of
equipment. Ditto KLM's full page
inside front cover. Same goes for tcom
. .. 5, 42.43,55. How about Hy·Gain
on page 7 and Ten ·Tec on page 30?
Even my friends at Klaus Radio on
page t33 refrain from price quota
tions. Why all this secrecy] Are manu
fac turers afraid they will scare off
prospective customers?

It is my be lief that if suggested
pr ices were once again part of the ad,
a better compari$On could be made by
the reader. Also , I fee l that some
p rospects are t urned away because
they "Ihink" a piece of gear is more
e xpensive than it actua lly is.

I would like to see price of eqlJip·
ment on each and every p iece of gear
that is advertised to the ham market.
This does not mean that t he prices
would have to be firm. Everybody
knows that ind ividual dealers can
ma ke the ir own deal within the limits
of sound business practice, so why not
give the consumer a few guidelines?

Generally speaking, a dealer in arne
teur equipment will sell more than
one p roduct line. For example. a given
jobber will sell both Kenwood and
Icom. If he can vary from the sug ,
nested list price on Kenwood , he can
do the same on teem. The buyer can
decide which rig he wants, assuming
they both cost the same, judging
strictly by product performance.
Assum ing there is a vast dillerence in
price. he can decide whether the
add itional features are worth the addi
t iona l cost.

A couple of years ago I sold my
1971 Vega. I put a " For Sale" sign on
it a long with the price and par ked it in
my dr iveway. Anybody who cal led
already knew how much t was asking
for the car. What they wanted to
know was t he particulars of the ca r
itself.

About the same time, my fr iend
$Old his car. He failed to put the price
on the " For Sale" sign. He got a lot of
ca lls. but the first q uestion was always
"how much?" The answer was usually
"too much." In th is case. not list ing
the pr ice turned away prospective
buyers.
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I just received the Holiday 1976
issue of 73. After my first scan
through (I generally ma ke several
passes) , I noticed an ever-increasing
trend by manufactu rers to eliminate
the pr ice of equipment from their
advertising. Why do they do this? It is
difficu lt to compare similar products
by different manufactu rers if the
reader has no idea if the price range is

use of professional programmer's
terminology.

Let uS move ahead on the subject
of computers in 73 Magazine. but
starting at the app ropr iate point .
Leave the advanced materia l to such
publications as Byte, Kilobaud.
Megabyte, etc.

I would like to emphasize that the
forego ing does not apply to your
many other f ine art icles invo lving
digital techn iques. These I regard as
e xcellent for hams. I have just com
pleted my own functional frequency
counter built hy me using information
from at least 5 or 6 different articles
published in 73.

Harry D. Mi nshew W6Z0 W
Hemet CA

Sorry, Harry, But Kilobaud won't
have that advanced material you men·
tioned any more than the I/O section
of 73 will. I understand, and can
relate to, your remark about how
difficult it is 10 make the conversion
from the "squiggly lines" to the world

of "Is and Os." Keeping this in mind, I
am constantly trying to get material
for the I/O section for beginners. On
the other hand, there are a number of
hams who have been in this for awhile
and would like to see some good
applications material. My job is very
simple .. .just make everyone happy
(hi!. - John Craig.

I'---_ -----J

.. ".\ ...... . ~

I

,
•,

'-!. r : . ..
I , L, ','

:.'1 ,.,..-( "

WASTED PAGES

got any suggestions?
And last, you've got a great mag.

You 've got 3 times the articles and
twice the quality 01 the next best
mag, I haven't read a OST in months.
I only wish my subscript ion had run
out th is summer so I cou ld take
advantage of your 3 yearfS17. 76 offer!

Eric Unruh WB0RYN
Newton KS

from page 10

Obviously you a re sti ll experiencing
some negative feedback regarding t he
invOlvement of 73 Magazine in t he
subject of computers. I wou ld like to
comment. I submit that you have not
yet presented the computer in such a
way as to attract the greatest number
of yo ur readers. This is assum ing that
you have readers from age 14 through
65 years, and that they do not al l have
strong technica l backgrounds. Or it
may be that to many. although
employed in $Ome fie ld of electronics.
it's not necessarily d igital electronics.
(Many linear cats find the conversion
to a d igital world to be a painful
process.) It should be clear that if an
art icle on computers is written at a
level for computer engineers, then for
hundreds of ham subscribers who are
oriented differently. that material
represents 4 or 5 wasted pages in their
magazine. Therefore, I propose that
you seek and publish articles telling us
why we should al l be interested in the
subject 01 computers. We should be
told execnv what a computer will do
for us. We should be told why it is
necessary to "program" a computer.
with simple elementary examples of
"storage," "retrieval," and "pro'
cessing." This should be written in
simple definit ive Engl ish, avoiding the

. • 1 '-.' .
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I
REPORT

by John Craig

On November 14, 1976, a friend of
mine and I loaded my station wagon
up with all of the "junk" we've
accumulated over the last few years
and headed off to the local swap
meet . That evening we returned with
95% of all the "junk" we've accumu
lated .over the last few years. The
problem, which we suffered through
all that day. was simply that the
people who came to that swap meet
didn't appreciate all the f ine e lec
tronic and computer good ies Wf! had
to offer. In a rare stroke of brilliance,
I came up with a solution. Why not
hold a swap meet just for electronic
enthusiasts, hams, and computer hob·
bvists? So I did. And it was neat!

Now, most hams are fami liar with
the "problem" I mentioned (regarding
conventional swap meets). and that's
why they save their stuff t o sell at
hamtests. But I think I may have
come up with some ideas for turn ing
people on to computers and ham
radio, also. At first I was thinking
small and started off by asking the
members of our local computer c lub
(during a meeting) if t hey would be
interested in having a swap meet.
Every hand in the room went up,
Then I thought of all t he other clubs
in the area. the stores. the hams, and
the electronic experimenters. If you're
going 10 do something like th is. it
doesn't take that much mo re effort to
do it rightl So , " I simply ran off
some flye rs on the 01' mimeograph
machine and proceeded 10 mail them
out to all the stores (computer stores,
ham radio dealers. Lafayette. Rad io
Shack, etc.] and clubs, One of the
most significant th ings I did to spread
the word was tell some of my ham
friends abou t it. Two meters was
really jumping w ith the wordl The
swap meet was held on December 11,
1976.

I had three objectives in putt ing
together The First Annual Central
California Electronic/Computer

Newsi' We need input, end one of
the best sources is the club news 
letter. Got onei' We renerete our
/ongstilnding offer of il free
subscription to 73 or Kilobaud in
exchilnge for a spot on your ham
or computer club newsletter
mailing list. oeet>

Hobbyists Swap Meet. Number one, I
wanted 10 sell all of that "junk" I
mentioned earlier (only now, t needed
to sell it to pay for the expense of
putting on the shindig. and the $2.50
seller's fee didn't help much). Number
two, I wanted to get a lot of people
with common interests together for a
good time, What a success that was!
Number three, 1 had hoped to get
some newcomers turned on to com
puters. I arranged to have several
computers up and running with the
idea of allracting the atrentlon, and
interest. of those who had never seen
a home system before. Although we
did manage to sna re two or t hree
newcomers ... I didn't view that
particular aspect of the operation as a
major success. And I've got some ideas
on how 10 improve it .

First of all, I think something like
this should be put on by a ham radio
o r computer club (instead 01 an in
dividual). Notices about the clubs and
when they meet should be displayed
at the swap meet, too. It could be a
good fund- raising project if, for
example, everyone donated a certain
percentage of their proceeds to the
club. But I really thin k one of the
most important objectives should be
to try 10 int roduce personal corn 
puters to as many people as possible.
It's going to be necessary to make sure
the laymen of the community hear
about you r affair and are attracted to
it, but it's going to be just as jmpor
tant to ma ke sure that some worth
while demonstrations are set up,

In retrospect, I feel I should have
set one whole area of the room aside
for personal systems demonstrations
(instead, I had two or three demo
systems scattered around). These
systems need to be doing something
besides playing games. Now don't get
me wrong (I have plenty of games on
my home system ... and we all enjoy
them very much). I think games are
fine as far as getting someone 's atten
tion in a situation li ke t his goes, but if
that's all they see, you can hardly
blame them for walking away sha king
their heads and wondering why anv
one woul d shell out over a thousand
buc ks for a "game player." No 
more is needed. Some educat ional
programs should be up and running

demonstrations of how the
computer works in a home security

system ... ham radio demonstrations
.. , recipe file and modification pro ·
grams . .. home accounting, " etc,
And, a real big900 would be to have
some small business programs going
, .. or at least some small routines
wh ich would demonstrate what the
computer could do if the software
were fin ished. Ju st having the com
puter print out statements for use in
bi lling is qui te impressive lespecially
when you tell people that the
response time and willingness to pay is
substantially increased when com
puter-qenerated invoices are sent out
- customers don't want to get a bad
rating "in the computer system").

The pr ime objective of this whole
thing is to hold a computer/barn/else
tronics swap meet. Therefore. you're
going to be trying to attract people
with those interests (which won't be
hard! and they will be the easiest to
get interested in computers and ham
radio. But why not try to get others
to come out and see what personal
computer systems and hamming are
all about? Spreading the word through
as many civic organizations (lions.
Rota ry, etc.I as poss ible, along with
classified ads, should go a long way in
accomplishing the object ive.

Along with having a computerized
ham station. why not have another
station (without a computer) set up
and handling traff ic (perhaps another
local station could be generating
dummy messages to eliminate inactive
periods)? My gosh! Think of it! There
would be CBers to convert, too! There
aren't many ways I'd rather spend a
Saturday than hanging around with a
bunch of people who are as enthu
siastic as I am about personal corn 
puters. Everyone really had a good
time, and the general consensus was
that it should definitely be a quarterly
or semi-annual affair. Therefore, t
think we'll do it again in May. (It was
a lso suggested that more than two
weeks notice might bring in more
people and not having it so close 10
Christmas might loosen up the pocket
books some.)

THE FIRST WEST COAST
COMPUTER FAIRE

Last month I mentioned the possi
bilities for making an impact at th is
convention with amateur radio appli 
cations .,. and this month we' re

going to take a look at some of the
other areas the convent ion will be
covering:

1) Personst Computers for Edu·
cation. Kind of mind-boggl ing
when you consider the immense
a rea that topic covers ... from
every grade school in the country
up through jun io r high, high
school, and college (and of
course, let's not 10rget the
home). Every school in the coun
try could afford to have com
puters for teaching now. And, it
would be just great if t hey would
get rid 01 the rid icu lous red tape
that makes it so hard to get
them!
2) Computers and Systems for
Very Small Businesses. I'm going
to be giving a talk in this area,
and as you may have guessed
from previous I/O Reports, it's
one of my favorite subjects.
3) Program and Data Input via
Optical Scanning of Bar Coded
Information. Sounds like some
thing some magazine shou ld get
behind and support. They might
even run a series of articles on
how it works and how programs
can be read directly into the
computer from the magazine
page, Hmrrrn ' " an interesting
idea, I'll have to look into that.
(In all ser iousness, I think it's a
fascinating idea, and I'm looking
forward to seeing how it
develops. There are other inter
esting - and super inexpensive 
methods of gett ing data into our
home systems ... and I'm look
ing forward to the ir develop
ment, also. Would you believe
using the home phonograph and
a 33-1/3 LP record which has
your library of games, applica
tions programs, language proces
sors, and anything else pre
recorded on it?)

MISCE LLANEOUS

At a recent meeting of ou r local
computer club, the pres ident took a
survey of the members to see who was
subscribing to which of the various
hobby computer magazines. At the
conclusion, someone as ked, "Hey,
what about 131" (It was on the list
, . . he just hadn't asked about it.)
Well, folks, I'm happy to report that
13 polled the highest of them a ll!
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Louis I. Hutton K7YZZ
12235 S.E. 62nd 51.
Bellevue WA 98006

How to Use Those

Old Teletypes

Circuit Description

The circ uit as sho wn in
Fi g. 1 consists of a loop
power suppl y and a tran si stor
driver circui t to permit the
computer to drive a TTY
mach ine. This unit is designed
to stand alone and does not
requi re any external dc loop
supply for the TTY machine.
The loop current adjust con
trol is adjusted for a loop
current of about 60 rnA. I
have found it wil l key the
machine with as low as 30
rnA wi tho ut errors. The TTL
logic signal fro m output port
=2 LSB feeds a high volta ge
switching transi stor, which in
turn keys the TTY loop
supply and keys the magnets
on the machine. The IN-4005
across the output of the tran
sistor is to keep t ran sient
spikes from causi ng troub les
in the circuit.

Construction

The unit sho wn in the
photographs is bu ilt in a

The Digital Group Software
Systems. The original tape
just displayed onl y 14 days
on the TV readou t. I wanted
to make a hard copy o f the
graph plot and run it for any
length of time selec te d by the
operator.

After seve ra l lengthy
pho ne calls to Dr. Suding of
The Digi tal Grou p, a new
cassette program was released
that is called Biorhyt hm
Baudot. This program permits
the operator to run the Bio
rhythm plot both on the TV
screen and on a TTY ma
chine, providing it is properly
interfaced to the computer.
The program also provi des
the operator with a capability
of printi ng out programs that
have been written in Tiny
BASIC Extended. The resul ts
of some of the games that are
available to The Digital
Group equip ment users may
also be printed out o n the
TTY machine. The follo wi ng
article is a description of the
interface unit I built to use
with my 8080-4 BD micro
computer, and how I use it to
print out listings of my pre>
grams and Biorhythm char ts.

fine, but what I needed was a
method of writ ing them o ut
on paper so that I could look
them over and find the bugs
and note changes. I also
wanted a means of making a
hard copy of the Biorhyt hm
progra m output that is avail
abl e in cassette for m from

gram that is supplied by The
Digita l Gro u p Software
Systems, I determined that
what I needed was some way
to make a hard copy of those
programs I had so laboriously
keyed into the mach ine 's
memory. Being ab le to store
them on a cassette tape was

- - computer operation with a

60 mA machine

S everal months ago I pu r
c hased an 8080-4B O

microcom puter kit from The
Digital Group and desc ribed
my effor ts in assembling an d
test ing the unit in 73 Maga
zine. During the period of
getting acquai nted wit h the
Tiny BASIC Extended pro-



Fig. 1. TTY interface unit: The Digital Group 808048 D to
Mode/IS/2B.

Conclusion

Th is little unit wor ks ve ry
nicely with the 8080-4B O
system, and has been most
useful in gett ing a good co py
of the program li stings for
bug shooting. My f riends have
also really appreciated the
f ine Biorhyt hm runs I have
made on the TTY machine.w
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memor y from the keyboard
or cassette . I usually set my
TTY machine on double
space during a listing run .
This provides sufficient space
between each line to make
corrections to the program.

In attempti ng to play
some of the games that are
avai lable from The Digital
Group Software Systems, I
have foun d that if the pro
gram's listing includes any
TAB (0) stateme nts, they
must be deleted before they
are run o n the TTY mach ine.
A TAS (0) state ment makes
the TTY machin e print 16
lines of blan k spaces and
wastes t ime and paper. It is
used in the co mp ute r mode
to clea n the TV screen and
works fine there, but it is too
slow o n TTY.
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the same information at the
same speed as the TTY ma
ch ine. It should be noted that
the syste m is set for a 60
speed machine. If the oper
ator desires a li sting of mo re
than 14 days, the state ment
at 073 must be cha nged to
give t he desire d number of
days to fun . For example, it
would rea d 073 LET P = 60.
This would make the TT Y
mac hine print o ut 60 days'
worth of Biorhy th m data.

If the operator desires to
use the load ing as a TTY
readou t of a program, then he
should hit the RESET button
and key in 6. Typing in the
word NEW will erase the
Biorhy th m data from the
memory but wi ll leave the
Baudot o utput undistu rbed.
Now the operator may key in
or cassette load any program
in Tiny BASIC Extended
format. When f inished , a
li sting of that program may
be obtained on the TTY ma
chine by typing in LST, and
keying th e RET URN bu tton
on the key board . Th is will
cause the system to begin
typing ou t a li st ing of the
pro gram en tered into the

the computer power outlets.
A twisted pair shiel ded cable
is run fro m the TTY output
connector to the selector
magnets of my Model 28
KS R. The power cable from
t he Model 28 KSR is plugged
into the rear of the interface
unit. A single conductor
shie lded cable is run from the
output port #2 LSB to the
jack on the fro nt of the unit.

To put the unit into opera
tio n , t he microcomputer
system is init ialized with the
Biorhythm Baudot cassette
tape recordi ng and the power
on the interface unit is then
turned on. The TTY machine
motor is turned on and, if a
run of Biorhythm is desired,
the operator keys in 6 on the
keyboard and then keys in
RUN. The TTY mac hine will
then begin to print out the
Bi orhyth m inst ruct io ns. The
TV screen will also print o ut

Operation

The unit installed wit h the
equipment is shown in the
overa ll photo view of the
mic rocomputer system at
K7YZZ. It is seen sitting on
top of the left-hand si de of
the computer unit, just above

Rad io Shack equipment
cabinet #270-252. It is 4"
wi de by 2-3/8" high by 6"
deep. The outlet con nector
for the TTY motor power is
mounted on the back of the
cabinet chassis, along with
the power cord fitt ing. The
transformer is bolted to t he
back f lange of the chassis.
The filter capacitor is strap
mounted to the bottom of
t he chassis. The fro nt panel is
fitted with the powe r switch,
loop circui t jack, port #2
LSB co nnector, pilot light,
and loop curre nt adjustment
control.

IC-245
146 MHz FM 10 W

TRANSCEIVER

FM144-10SXRII

D rcow NI!W!

SAVE

Pl.... C.II or W.lt. 10. Sp.cl.1 D••li
rc 22S 's II KDK FM 144's. YEASU
ALL YOUR 2 METER FM NEEDS

W. B. COMMUNICATIONS
16401 S, W. 142n d Ave.' M iam i, Fla, 33177

TELEPH ON E (305) 253-7440

In<lu4. IM......nk #.00TO OR DER _ Inclu<lo S"'pp'ng - 0 1"." .. 51.50, '0" "",1 . 53.00
2~ ~our .~;pm..nt, JOd~v \lu~ r~n!....
For Info , SAS E Or lsI Cfas. S T ~mp.

ANTENNA SUPERMARKET Dep t A P.O. Box 1682, Largo, Flo r ida 33540

DIPOLE AND WIRE ANTENNA KITS, complete with HI-Q BALUN , 100' rop e,
copper antenna wire and insu lat ors.
80/40/15 pa rallel d ipo le . . . . . . . . $36 ,95 160 sbot- t, 130' lengfh ' .. ' $36.95
4012011 5 pa rallel dipole , . , $30 ,95 80 snort. 63' length , . , , $31.95
80/40 t rap d ipole , ". . $41 .95 40 sho rt, 33' ie ngth $28,95
40120 trap dipole. , , , $36.95 Single band models f r om , $24.95

VERTICALS - complete with Universal Mounting Base, Folds NEW
to 5' for Easv Transport, Hvv. Dutv Al umi num T u bi ng. ApilrtmentlPorfable

apt. r oof or pa t io,
20/15 trap, 13' hgt. $29, 95 160 compact 23' hg t. $44.95 camper, fra il er , rno.
40120115 trap 22' hgl. 44 95 80 compact 20' hgl, 39.95 lor home. A ll bands
80/40120 t r ap 30' hgt. 69.95 40 co-ooectts' hgl. . . ... 34.95 80·10, folds to 5' eas i.
80/40/ 15 t ra p 20' hg t. 59.95 20/ 15/10 fu ll si ze vertical 29.95 IV . 13' heigh t.

~~:--;;;;~~~~~~l~~~E~;;;;;-;;;;;;~ii 80 40·20 15·10 $49.9S

89 ~



'- .--.--.--.--.
-'- ~

.: ::::..-'- .,, _..- .
••

.. -.
, '-...-?

•
Have you pe rsonall y had an opportun ity to pick up the most sought after,
awaited (and in some cases, the most dreaded) computer magazine to ever be published???

Did you first scan the table of conte nts printed on the cover (which allows for more space inside for
articles) an d the n get mesme rized after reading the many understandable, information-packed articles?

Did you wonder wh y KB 's t ype is smaller than compet iti ve computer magaz ines use ? Have you pondered
why K ILOBAU D uses four columns per page as a format for articles instead of 2-}1 columns plus the
remainde r in bl ank paper that so me other magazines use ?

After all, KILOBAUD mean s " t he new higher capacity data channel" and KB is providing its readers with
both quality and quantity when it co mes to information fo r th e computerist ,

You say yo ur newsstand, amateur radio store or co mp ute r store was sold out by the time you arrived with
you r crisp $2 bil l in hand and you missed out on all the fun? ??? Don't despair , fill o ut the co upon below
and mail it in im med iately to KI LO BAUD, Peterborough , NH 03458 with your chec k (or cha rge informa
tion) for $15.00* for a one year subscript ion to KB or $24.00* for a 2 year subsc ription to KB and you
too can be among th e thousands of satisfied computer hobbyists that are subscribing to KB and being kept
abreast and sometimes ahead of what 's going on in computering as a hobby .

*U.S. & Canada ONLY - All others please add $2 per year.

'I YES!Sendm~UbsCriPtiontoKilobau~---------------1

o $15.00Ione year* 0 $24.00 /two years* Toll Free subscript ion number (800) 2 58-547 3 I
I Name I
I Address I
I City State Zip I
I 0 Cash enclosed 0 Check 0 Mo ney Order 0 Bill me I
I Bill my credit card : 0 American Exp ress 0 BankAme ricard 0 Master Charge I
II Credit card # Interbank # (Me) II

Expi ration date Signature _

I *U.S. & Canada ONLY - All others please add $2 per year. I

~--------~~~~~~~~~-------~~



SPECIFICATIONS:
DC Output: 4 t o 5.5 Vdc@8 Amps
Load Regulat ion: 2 mV no load to full load
Line Regulatio n: 2 mV for line changes between 104 and 12 7 Vac at an y

output voltage and current with in specif ications
Ri pple & Noise: Less than 5 mV pea k to pea k
Crowbar, Factory Set at 6.2 5 V. Automat ic cutbac k limit circuit and overvoltage

crowbar protectio n.
HEWLETT PACKARD 6384A Power Supply $99.95

Hewlett Packard 6384 A
power supply

lH\RlY DAY
SPE(\Al

Output : a to 12 V @Oto 10 Amps
Regulation : 0.01 % or better .
Ripple and Noise: Less t han 500 uV rtns. Voltage Controlled. Metered.

POWER SUPPLY 1210· Regulated Power Supply - $149.00

power design 1210
regulated
power supply

a full range, 5-function
3~ digit multimeter

SALE PRICE: S1690 0

DC CURRENT: 0 to ±1.999/19.99/19 9 .9/ 19 99 rnA
AC CURRENT : 0 to 1.999 /1 9 .99 / 199.9 / 1999 rnA
RESISTANCE: 0 to 199.9 r2 th rough 19.99 Megohms 16 ranqesll
ACC URACIES

DC VOLTS: ±0.2% F .S. :!:O.2% of read ing
(lOOO V range: :!:O.5% F.S. ±0.5% o f read i ng).
AC VOLTS: ±0.7% F.S. ±1% of reading
(1000V range: ±o.7% F.S . ±2% of read ing).
DC CUR RENT: ±0.5% F.S. ±o.8% of reading
(1000 mA range: ±o.5% F.S. ±1.8% of readingl .
AC CURRENT: ±0.5% F .S. ±1.3% of read ing
(1000 mA range: ±O.5% F.S. ±2.3% o f reading).
RESISTANCE : ±o5 % F.S. ±o.8% of read ing
(10 megohm range: ±0.5% F.S. ±1.8% of reading) .

DATA PRECISION MODEL 134

AST /SERVO SYSTEMS, INC.
20 Republ ic Road , North Billerica MA 01862

(617) 667-8541

RANGES
DC VO LTS: 0 to ±1.999f19 .99/199.9/ l 500 Volts
AC VO LTS: 0 to 1.999 f1 9 .9911 99.9/1 000 Volts

9 1
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New ,
for ·7 7

I<;(;M -su M K -II
fill Illodulatiou
I1I4·t,·r

• AOVAM CE O CU RRE IT SElSO R CI RCUI T • COH PLr U IISTRUCT IOI
• I HINun CII TO H Tl HE R ( REQUI RED IlV LAV) • RUGGE D• • IER I CAN
• 10 ODO R SWITCHES 0 1 SHunS MECE SSARY lA DE CO I PO ME IlS
• I EICUIV TI LT SVITCH • USU ll ~ II IUUU S
• AUT ONATI C [ I TRY IN O EII T TillE OEL ATS $79.95• LOU D SIREN ( II. 08)
• HAIUI L CU TO Ff SWI TC H AMO VIIOOV DECAL I •, • RES I DEN TS 1 00 8\

• CLO SED LOOP DC PANEL U 801
• LOUD II IMC H UMO ERDO HE BE LL
• J FIRE S£MS OR S
• J SETS DOO R/ VI NDO w CONTA CTS
• 300 HET SElf STlCllN, FOIL

• ALS O AVAIL A8LE- lEV OPEI ATED REMOTE ELECTRIC HOOD LOC l $29 , 9S
._. HAKE [HEel DR MONU ORDER PAUB LE TO: ----- -- -- - - - -

IIOWTRONI CS CDRP ORATI OI 32 10 lYE II BRoon, •• ~ ,V , 11210

'POnSSI(!Ul

BURGLAR ALARM PACKAGE
COMPU TE KIT HATUPES

• 2 KET OP E ~.TED SWI1C" ES FO R
UIIIOTE CU TOff . WAUIW Q DEC AL

• l UCGE D, H L AlIE.l eu MA DE

$129.95
• SOD FUT Of CLUJ Z CO_DUtTOR WIU R.T. H S I Ot:U S - DO n u.
· · · · · · ,.iMEsT ·VEHitLn~lifRM· · · ···

CO MPLE TE WITH:

•
31.50
~~

~oo
so.ea
1200
19,50
1'150
4100

S dcSilicon Retro-fit Rectifier

flAWRING,
• VOIlai'! t1Itings up to 65.lXXI \IOlts
• CUfrl!l11 ,olini' up to 1.25 Imps
• Fully &!'1Sivated d iode building bloc ks by _

GINUAL IUClRlt
• Replac ement types including -

1,p1 HO.' T1P' NI.' Typl No.

dc3B24 17.00 o.sza 365 dd71A
dc3B28 12.00 dc5Z4 3.65 OC51S
ck:3R29 1600 deWS 365 clc576
clc5R4 5.10 dc6X4 4.85 dc673
dcSU4 ].65 c1c2SZ6 4.00 dc866
dc5V4 ].65 ceeo 43 5 dc872
dc5Y3 3.50 dc250R 75.00 eecce
NOTE_Un,t pt iciog in 1·2401. dc8020

Minimum O<de', $10,00 (with 'HAM'C*lIletle<'l

ECM Corporilion
4 12 N. W.inbach A ......
EllanslliIll IN 4 7 111
8 12 416·2 12 1

- •Only •

a
$14;; •

I~ batter ies -,nd crystals -

ECM

Write or caU for complete in fo r mation .
Send c heck o r money o rd er fo r at 45 plu s
SI.75 for sh ipping. Ind iana res idents a d d
4"- ...1"" La x . Crystals for 146 .94~lH z :

S 4.N5. All o ther f req : ' 7.95.

- o-6 KHz peak reading linear scale,
meets commercial standards

- Operates 25MHz to 500M Hz
- Crystal controlled for easy opera-

t ion
- Audio/scope output with earphone

• Options:
NICAD power pak $25.95
Charger $29.95

91 607

88In Germany:

Wide selection - Large stock
Fast, one-day service
Technical data with each order
Write for free Tech-Doto-Flyer ,:i..
AMI~~OlJii1a :-

12033 Otsego Street,

Elektronikloden, Wilhelm - ' Mell ies Str .
4930 Detmold 18, West Germo ny.

Iron Powder ond Ferrite

TOROIDAL COR

'OR MOR' 'N'ORNlArION CONTACT.'_t Offiw "'x No. 816 Wayn_, N. J . 07.70

CONDITIONING SEMICONDUCTOR DEVICES CORP.
'-lephone: 201·227·2539

M....f«tuf"ed & Gu...1eed by

MO R-GA IN
2200T South 41h Sir..,

L__rth, Ka...... 66048
19t3f 682 3142

flankA..-icard and 1.'111'-" .....labl.

E . O. MaIJFl'" & Associa t.
5715 Nonh Lincoln An.
Chicago, IIhnoi,60659

EXCLUSIVE 66 fOOT.
15 THRU 10 MEIER OIPOLES

NO TRAPS- NO COILS -
NO SlUBS- NO CAPACITORS

NOTES
,. Medel. prefoctd' • • . will bo ... il.bl. l n7.
2, All mcd. l. abc•••ro tumiohtd wi.h erimp/ocld... lu~
3_ All mcd.l...n bo turni.h.d wi lh • SQ.2J9 fom,l .

coo oi.1 Cen.-..e'er •• odd il ,,,,,"1 oon, TI>o $0,239 mi l..
W.lh lh••u ,,,brd PL-259 m.l. oo.. ill ..bI. conn""ler,
Te ero... thi. 1000cry imullod cp.ion. add 1tI. lilt...A'
alt .. ,ho _ ....mber_ h om.." 40-20 HDIA,

I, 15 ........ meoels Ire !""1Ory luned Ie rnonaW II 3llSO
kHt_ISPI med... or. 1000cry tuned Ie.....".m II 3800
kHz_ 80 me'er _I••re I""tcry ' ''''' ' to mona•• II
36SO kHz, See VSWR C1Jr... for etOll' t-.ra"1O.

MOOH 8 0S PAICE ""<lHT ~ ENt;TIt

IM., I 10"Kg> I."M,•• I
lo. 20 HD 40rn> $.4950 ~1,73 361109

"lo. lO lt D 40/1'0115;' 0 59.50 36/1.0' 36110.9
8Q.-oIQHD 80-'4(1'15 S750 " l l .1S 691210
75-oIQ HD 1514(1 55.00 'Oi112 66120 1
75-4(1 ItO ISPI 75I4(I 57 50 4011.12 66120 '
75-20 ItO /S I4(lI20 66 .50 " ,'1.23 66 .'l'O I
75-20 ItO ISPI 75140110 6fi.50 "'''1.2J W2O .1
75-,01t0 75140"20115.'10 /150 '811 .34 6fiI2O I
75-10 HO ISPl 75140.'20115 '10 71 50 481' 34 6fiI2O I

"'80-10 lt~ lO 'oIQl2O"5110 16 50 fo(l l1 oIQ 6lI 7' .0
Wr ite or phone lor 1,,11 ,"t",mal_ or contact your lavor ile d.I. _

MOR,GA IN HD DiPO LES .. .' . On. h.1f th .I'''IIllt e f
oen".nl ienol hall ,w. " , dipel, . _ • Mul' i·bond. Mulll·
freque""y , " M• • i"", m . flOc i.""y - ne I'IP'. lead,"II oeil~

Of "ub•. • Fully .... mbled Ind prt-wnftd _ no m... u,,~
no oun,nv. " All _.th" .. ,ed _ 1 KW AM. 2.5 KW C'N a<
PEP SS8. • Pro ven perlorm.nce _ more Ih.n 15.000 hi"
_n ".. i..o«I. " P...".,iI ..... ot 11>0 lull ..,lbi!ol ... 01
'<><IIy'o S-band . c.n, • One I_i... I", _ "",n ",, "I
bantlo. • '-"-'. oostlbe",li, an' ....,. an ,two _ .. '<><IIy
• hn asv _ no I_ine . ...<tct,,"II. " H....' _I.,.,...,.,.
for .1Ot """ice ...,••11 .. Il>e e....a--CI... 00.

.2



R ee. Freq .

MasterCharge
American Express
BankAmericard

accepted on
MOST items!

Xmi t Freq.

Zip _

'. , "0' "---... "'

• T.... . '"'''''0. ''' ....."1IO.15, .A... 20 ","".. ""..,n. ope••,••
., . nJ '-"II'" "_2' to 70 teet • no • • t•• b.'un or ".nsma'c~
n.ed.d • • o"abl._•••• ," .. ",0'.' ,n "" nu'•• , ."'."
.nm>9" t<>~"n ''''e<''' •••"mont • '''''094' ""we> ' ..,.. SWR
0"" 00"'P"1e1lO, 15. 40, " 20 molO' bonds ' muo"low", "mo·
",,,""c ""'" ",o"up '~an . ..."",a'.nO od. no rod, , , ,'
'"c""'" • """ or """"Io<ly•...- ~ "'•. .., ..~ ,_
eo~.. cont••n,ng 335 _ , 0' ,.....,"'~ ._CIOr. balun. ~ ..
~Gf>8IU 00.', J'L~'3 Oom'leelO'. nylon rope .. "'."uct,,,,, "'.n ·
U" , no.. on use by uS 0e0! '" St.t., US "-' ''' y, ...O,ooeMo,",
0'''' ,n""selld. '" n..... ,n. """'d ""• •

Magnetic Mount Or Gune ' Clamp 5/8 wa•• - $38.50
Specify. 2 me,e". 220. 450 1/4 w••• _ $18.50.... .......................................... ...

518 wa". $31.50
114 .....". 11 .50

SLINKY! S3~;~5
A LOT of antenna in a L IT T L E Space
New SlinkY~ dipole· with helical
loading radiates a good signal at 1/10
wavelength long1

' I"'"m "'0.MUir.no
,., .."""., ...

p"c .
$139.00
$'89.0<.>

Make/Model

Prices FOB Medford
MA. All units ca n be
shipped UPS. MA resi

D American Express dents add 5% sal es tax.
Interbank # O rde rs over $1000

deduct 5%. Add $3.00
Card expi ration date ----- for shipping & handling

on all orders.

\ ' \ ,umAR ~'~C;;:;:'~" , ,)

\~ TWO METER ~ UmtacT
1~ C~YSTAL S IN STOCK OW'

Standard . Icom • Heath kit. Ken. N 220 c r'istalS
Clegg . Regency . W ilson. V HF E ng t-/l tOro1a \--rr \'
• Drake . And Others! 0 \1' Stoc\<' ·

$4.50 @ Lifetime Guarantee

ALL SALES FINAL!

4-1/4 x 2-3/8. Built-in
neon tune-up indicator.
Guara nteed fo r 90
days. Compact - easy
to use. Only $ 29.95
postpaid (add sales hlx
in CA).

D MasterCharge

talk
po~er

Y7PL
'pLfo r a n Economy Pr ice?

THArS RIGHT!
introducing t he ECONO-L IN E

Moo., 'npu t O uto ut Typ " . ' F ,.o u. no"
702 5 ·'OW 5O-9OW 10'~/70 0,, ' ' 43 149 '
7 02e 14w 5O-8ow , ;~/700,,' 143149 ,

Now get TPL COMMUNICATIONS
quality and reliability at an economy
price. The new Econo-Line gives you
everythi ng that you've come to expect
from TPL at a real cost reduction. The
latest me<;hanical and electronic construc·
tion techniques c o m b ine to ma ke t h e
Econo-Line your best amplifier value.
Unique broad band circuitry requi res nO
tuning throughout the entire 2 ·meter band
and adjacent MARS channels. See t hese
great n ew addi t ions to the TPL COMMUN ·
ICATIONS product l in e at your favorite
amateur radio dealer.
For prices and specifications please w rite
for our Amateur Products Summary! FCC
type accepted power amplifiers also avail
able. PI .... sa call Or write for a copy o f
TPL's Commercial PrOducts Summary.

COMMERCIAL QUALITY
AT AMATEUR PRICES!

All ban d operation
(160-10 meters) with
most any random
h,ngth wire. 200 Watt
power capability. Ideal
for portable or h o m e
operation. A must for
Field Day. Site: 2 x

SST r.i RANDOM WIRE ANTENNA TUNER

D Check enclosed

D BankAme rica rd
Credit card # _
Signature . _

Address _

City State _

Order:

Name Call _

W~lkl~ T ~lk ie

Sta ndard Communi ·
caTIOns tland h .. ld
radIOS. T tl.. i. the

com pie' .. back
assembly wil h the
T O U CH ·T O N E ·
encod .., mc>unlOd
and ' ....dy to plug
i nto the private
chennel conneCIO•.
Also included is an
L ED lone gen
e .ati,," indicator
and an eXI",nal tone
d e via t io n adjust·
ment.

MODEL
200

Gift With Ever!! Order!
----

Radi o Electronics

CES Model 220
c es con now off...
YOU a T O UCH
TON E- back for

CES To uc h To ....
Pads - $49.95 ea.
_ Model 200 _
acouot ic coup
ling . Model 2 10
f or mounting on
wa lk i•• or h an d ·
held.

TUfTS

New England 's
Frlendl iest Ham Store

209 Mystic Avenue
Medford MA 02155
(617) 395-8280

Get c>n the air NO"" !
•

Let Tuf'ts put yc>u there!

.;. -v

'~ ' ',' ·i,o

MODEL .;.
'."
.."

2 10

.146A
• NICAD Batteries
• Base charger
• Touch Tone pad - installed

& working
• 4 Channels of crystals 

34-94/94-94 plus 2 channels
of your choice

• Deluxe leather case
• Rubber antenna 146 A

ONLY $399_00 I Standard
f-- - - - - - - -- ---- Communications~~=====~======~======'-

I
I
I
I FREE
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wafts at the
same time



12.95

6 .95

14.95

19.95

19.95

' .00

39.95
54 .95
59 .95

9 .95

12.50

12.50

17.50

17.50

27.50

27.50

17.50
IS .OO

39 95

59 .95

1995

49 ,95
39,95

49 .95

119 .95

10 channelleoeive 'lui ded
wI diode SIl-ilchi""
10 channel xmil deck .... I....· il~h
.nd trimmers
L'HF ~rsiun of CD-I ded<. needed
for 4 32 muhkhannel opuation• .

co mplete COR ... ith 3 fecund and
3 minute timen .
10 channel auto-sca n ,daptel
fOl RX WIth pno.rity .
"'e noes most repeatel and ..un
plex ""in from 146.0-141.0 leach)
1.59 bil. rlCld pJOVammable. code
idenliflCr .... ith buill';n "lllekh lail
and 1D limers
wired and Inted. not pro,ramm«l
.. ired and tested . PfOflllmmed
2.000 ohm dynamic mIke " 'ilh
p.T.T. and roil cord

repealer - 15 wat! _ 2 meter _
factory "'ired and tesled 695,95
repeater - 15 wart - 220 MHl _
factory wued and tested 695.95
repeater - 10 ....alt - 432 Mllz -
faclolY .... ired and tested 749.95
2 meter, 600 KHz sp;lced duplexer,

Wlted and tuned 10 frequency 399.95
220 MHl dup!c:xel. "'ired and
Hlned to frequency 399 .95

add' ever volla~e protection to
your power ,upplies, IS VDC rna 9.95
12 _olr - powcr 'upply re~ulator
""rd wilh fold back current
Iimitin~ 8.95
new oomlllcf<"ial du ty 30 amp
12 VDC regulated f'<1Wer .upply
W/ClW, w/foldback cum'n l limit·
inj!. and over voltaj!.c plOlect ion
wired and Ic"cd 239.95

10 meter RF rront end 10.7 ....Hz
OUl PUI
6 melel RF fronl end 10.7 104 Hz
out put
2 meter RF fronl end 10.7 MHl
OUlpUI
no ....Hz RF fronl end 10.7 MHl
OUlput
432 Mllz RF fro nt cOO 10 .7 104Hz

i~~f~ lIz 'IF ~uk iodl,llie. i
pole aySl.al filter
455 KHz IF ou,:c plu, I'M
delectol
udio and "l""kh boald

ll aosmltlel neilel 432 MHz
loa"'" a' abo•., · factolY... Ired
~ od le'led
300 milli'liau . ro mple le 2
""'lei Iransmlller.
Ie.. ay.lal and mike

.imilar to PA144/15 kil except
25...' oul . •
simibI 10 PA144/15 fOl 220 MHl
powel amp - .imilallo PAI 44/15
except lOw and 432 MHl .
lOw in - 140w out - 2 meIer
amp - factory wired and IUled
3010' in - 140w oul - 2 meIer
amp - faclory ",'ired and tested

OTHER PRODUCTS BY VHF ENGINEERING

Crystals

OlD "it

OlD .
om .
" ",:rophone

C'OR2 Kil

SO I'll

COl Kit

CD2 Kit

CD-3 Kit

ItPTl44

RPT220

II. PHJ2

DPLXI44

DpLXnO

Rf28 I'll

RF50 Kit

f'AI44/25 Kit

PAnO/1 5 Kil .
PA432/I O Kil .

PA140/ 10

PA140/ 30

PSJOl2

RFl44D Kil

RFnOD Kil

O.V.P.

PS JA Kit.

IF 10.lF Kit .

FM455 Kil

AS2 Kil

TX4328 Kil .
TX4328 Wrr
TXISO 1'"

RF432 "il

REPEATERS

STh'TI-IESIZERS

TRANSCEIVERS

WALKI E TALKIES

POWER SUPPLIES

RECEJVERS

TRANSMITTERS

POWER AMPLIFIERS

39.95

74.95

59.95

14,95

59.95

129 .9.5
29.95
5.95

8.95

TBA
TBA
T BA

465.95

465.95

.515.95

2 meIer. hi. 4 channel. hand
held receoer . 'ith o;:ry51ah fOI
1~.52 simplex . . . . _
banery p,ack. 12 VDC. \oi amp .
bauery c1l.aI~el •
2 melel , ...-ilh IIl.aIe 8NC roo·
eect cr

rep"at~l - 10 meter
reJ"'at~1 - 10 meier, wired &
le!led .
lepe, ter - 6 meier
lepealer - 6 meier, ...'ired & rested
lepeater - 2 meter - IS", 
romplele (less ay,tal,) .
"'peater - 220 Mllz - 15w 
romplele (leu etystals) .
repealer - 10 "'all - 432 101Hz
lless eryslal',)

2 met el synthe.....er. transmit offlO:ts
provammablc from 100 ""l' 10
Ml b . (Mars off.,lo ....ith oplional
.<Upten) . . • 169.95
ame II abo~• • ired and te...ed 239_95

CillO: and all components to build
15 walt 10 channel scannm, 2
meier t",n"""i~1Hess mike and
cry.tal.) . . . . , 219.95
",me II abo~noepl for 220 !olllz 219.95
same II abo~ except 10 ",.It and
4)1Mll l . . .. ..• 2.54.95

15 amp - 12 Yolt regulaled
I'<,"'cr 'upply wjuue. w/fold-back
current limiting and o_eryoltage
1""leClion 19,95
",me •• abo_e - faclory wiled
and te, led '14.95
25 amp - 12 volt re~ulated

I'" wcr ,uPl'ly w/<::Jsc. w/fokl-baek
cUlrcn t limiting allli ()velvolta~e

pfUtc,·tion 129.95
!>ame OS ab,"c - fa"lnry wir"d
and I..led 149.95

TRX 144 Kit •

SYN II

RPT50 Kit
RPT50
RPTI44 Kit

RPT220 Kit

RPT432 Kit

ItT 1«8 Kit.

SYN II I' ll

RPT28 Kit
RPT28

NICAD
NICAD
Rubbel D"ct .

TRX 220 xe .
TRX 4)1 Kit •

PSI5C Kil

I'S25C WIT

PS I K W/T

PS25C Kit

PA2S0llt Kil . 2 IlKl<:' pow", amp - kif I win
- 25", out with solid stale ..... ilen.
illl. .... 'C . IXlnnc>eton

PA2S01 H wrr . .. "'" as abo~ - fadOly wired
and luted

PA401011 KII . 2 meter powel .mp - lOw in 
40", oul - reby .wilchin~ .

PA40101l WfT , $.Imc auboYe bdory wired
and teSlC<! ., ,

f'AI44/1 5 Kit . 2 meter po"'er amp - I w in 
15w out - Ie.. ca'IC, ronnedou
and ,witehin~

1.\\4411 I' ll Uan' mll to,r n Clle' 1 ... . 11 -

2 """,," . .5 29.95
lXI448 WIT. '\;lIM IS .bow r.cl O1Y " lfed

and luted 49.95
TXnOB KII l,an,mine' '''Clle' I ...,,"n -

220 MIIz . 29.95
1.\2208 wn . . ..m<: as.bu.." - fact ory -"ired

and 'eSlC'd 49.95

ens.neer.ns
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX28C 28-35 MHz 1-101 reor;ve....-ilh 2po'" 10.7 MH z Cf~ , ul filte' 59.95
RXSOC Kn JO..OO MHz rev....-{2 polo 10.7

Mill cry".' filter 59.95
RX144(' Kit 14Q-170 MHz .""'. 'i,!2 po"

10.7 Mlb crpt~ 1 filler 69.95
RXI44(' WIT. S.lIne. as abo~ - ractory" ired

.nd le.ted 11495
RX220C Kit 2\ 0-240 104Hz 'cY' .... /2 pole

10 .1 Mlb ay.u.llille. . 69 .95

RXnOC Yo'IT oame "' above - factory 'Wired
• nd telted . . . • 114.95

RX432<' "" '32 MH" "", ...'/2 po" 10.7
MHz crystal filler 19.95

RX:;T leoe_, t fill" rQ' above Tt'ttiWI
kitl lli"'" 70 dB adpoent channe l
'~C1ion . 8.5 0



19 .9 5
24.95
19 _95

•

VHF / UHF BEAMS - - - -
S 27 .50 A14 4-7

39.50 A I44-11
59.50 A430- 11
89.50

ASO·3
A50-5
ASQ·6
A50·1 0

- - AMATE UR F M ANTENNAS -
A147-4 S 15 .95 AF M·44D 4 7.50
A14 7-11 24.95 AR-2 18 .50
A14 7-20T 4 7.50 AR-6 24.50
A14 7·22 69.50 AR-25 21. 50
A22o- 7 18 .95 AR·220 18 .50
A22o- 11 22 .9 5 AR-450 18 .50
A449 ·6 15 .9 5 ARX ·2 28.50
A449-11 21.9 5 AR X·2 K 11. 95
AFM·4 D 53.50 AR X·220 28.50
AFM ·24 0 49 .50 ARX -450 28. 50

Send
SASE

for a reprint of
this catalog!
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C....h CTan has tl'H.ttd anoth•• II , by JnAkinlr the
....,rld·' """'I fIOP"lar 2 m..tf' r ant ". twi~ ,.,. good.
Th n..... Ringo Ranger is d..,-.Iopoo<! from th.. basi..
AR.2 w,t h thl"H half " ·a' ·... in ph_ and I on...;gh th
,,"'" mat<hihr .tub. Ringo Ran!r"r Il'ina an extr"mely
1o'" anr1. or rad;al io" for b<>tt.r . ir na! "",,,ra ge. It ;.,
\nnabl. m'H " broad f reqllency 'an!r" and perfectl y
malr h<.'d to 52 ohm ""aX.
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MODEL
1015·A

m EAL . 'OR EVE RY TWO-WAY RA DIO
(;OM!'I!ul'O ICAT IONS N EED . , .
CB op~rators • Amatt'ur radio o p..ralors .
Policp and fi,.. v~h icl..s • Ambubnc..s and
"m..r~ pncy v..hides • T ax is and truck.... .
Morin.. pl ..asu re and wo rk boats . Con'
s tructio n and df'molition cre WS .Ind un ri·
al communications . s...cu,ity pa t rols .
Airport to wer and grou nd crews . R..
m,,'" broadcast and TV'Cam"ra cr..ws •
Fo r<'s t" rs aod fire- wa lch uni ts .

FOR BR OA DCAST-QUALITY TRA NS
MISS ION AND RE CE PTION FOR BOTH
:\-IOBI LE UNITS AN D BASE ST ATIO NS.

~:arphone im!>",danc<'
and type: 8 ohms, dynamic

!'I! icm pho n<' type: Electret capacito,

Micropho nf' frl'quf'ncy
r... pon... , 200-6000 Hz

Amplifi f'r type , FET transistor ,
var;abl.. ~a i n

Am plifie r baltery 7-volt !'Ila llo ry
pow..,: T R-175

S witc hi ng: R..lay 0' ..l..d ron ic

_ Bo o m' mo uo t..d .. l ~c t re t -ca p a c i to ' n,ic ro '
phoM d plivers s tud io-quality, und i.tort..d
voic.. reproduction, Variabl" gain control
t..ts you adjust for optimum modulation,

_ Cu, h in npd ea rcu p 1..1s you mo nito r in
privacy nu speahr bla re to distu rb
oth",s. Blocks out ..nviroomeotal noi,~.,

too, Mad.. of unhr..akahle ABS pla>tic.

_ 1-l H d hand self'adjusts for comfortabl..
Wear over lon ~ hours, Sprin~-nex hin~e

lets you slip h..ads.. t on and off with
jusl 00.. hand, Rp "e",ible for right or le(t
{'ar,

_ !jpads~1 {"an b.. hu ng on standard mi cro·
pho ne clip.

_ (;o m pac t palm-b{'ld ta lk switch le ts you
h ep l>olil hands on the wheel fo r safer
drivin~, Marlf' of unb....a kabl e ABS plastic,

• Ru ill ·in FET traMi,tor am plifif't adapls
microphonp oulput to an y transceiver
imp,'dallce.

_ Co m pal ih l.. with must two·way ra dios in·
c1uding ·1O·channpl CR units,

_ Bu ill ·in VpIcro pad for easy mountin~ of
th~ lalk switch .

• !'I !a rl ~ in U.S.A

S PECI f"lC ATlOSS

Two-way-radio headset with superior fidelity
Electret·Capacitor boom microphone and

palm-held talk switch.
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• hlCl"Je, h,,,' , "L1i<", w ilh
n",,"keoil "nJ , i, 10>0' wh ip
luI' "'eli,,,, ~ <; ,\ n ' e ,n ' J Sl H "S

Addili",,,,1 .swa" prodl,cf,; Inc/'uk: fl,~,'d

alld mobile a"/,·",,as. \ '/' 0 ', /l'I,'piI<HI"
patch, VO X , wal/",<'I<'r, ",Icroplwm" a"d
",o"n/in" 1>lls. As Gnol/",r c .~tra "e rvlc c ,
"', /:; Swan laedronlcs "({"r.. faclor,\'
backo'iJ fino"c",/( to 1/". a",a/""r radio
"')"Im,,"j/y , \'i"il an wdil"ri" ,'<1 .swan
E le c t ro n ics dl'oler for "o",pl"le detail.• or,
if you />ro"er, wrll,,:

..i"gl,,·.. idebm,d rill" with Ihal " "pccial.«l""'-
/hl"l<"' ,'.-.:/ra iiI«' Ihos" 11I1..,lral,'d her".

- , - .
• •• 0 _-

SW"'N S~-lOO'" l r~" "" ."·"'
F"U, ....;d ·".'~. "n,q"o brood·
bood '""'flll on ~II fI,o b,nd•.
""J '"!i",'~ YSWR p,Ol<odion
Moi",om, up '0 "" ",o,t8
P.l.P. '"1'"' "" ""' r,O~""oq'
,olow,d. $7''' ' jlf,

SIMAItI®
ELECTRO NICS

I~ . o:J ..~
~ ...

• •• •

LYGH'T UOOX POU"'SI.f.
Ul; f .... "'MPr .IF r ~.

To 4""drupio ' ho O"'P"' of 'ho :lOOII('.0"' d<o nov<>. , imply Add 'h..
mA,chi"ij u"iI 10, mo,," 'hH" " , Ho _w,,, of po~'.r, Complolo wH" ..If
con'ainoo po"'.' . "ppl, ond pray;·
' ''n for o".rnol 1lU;, ,hi. l,~ne'

off." o>Cflp, ;ooaU\' hi," ,ffic","",
"n<1 1m"" "', ,.,.14 " .H5

Ha m s Ihe world OI'i-'r I'al,,,' amale"r radio
produclsfrcm Swa" Eleclron lcs, AmoUl( II",
mosl resp"c: "d of IIl"s" ere Ill" ""I"""

SWAN METERS HELP YOU
CET IT ALLTOCETHER

These wattmeters tell you wnars gOing on .
With one a/ these In,line werrrner ees power read ingS> For wnatever purpose
vou II xnow If vcu re getting it all w e ve got tile w at t met er for vou use
t ogether all tne t ime Need high ac- vour swan cremr card Applic,1tlOns
curaC'(> High power handl ing' Peak at your Cle 31er or writ e to U ~

why waste \\'atis '?

SWR- t guards auatnst power loss
lor 521.95

If you' re n ot pu mpi ng o ut all the
power you' re paying fo r. our little
SWR· l c o mbination p ow e r meter
and SWR b ridg e will tell you ~O , You
re ad fo rward and reflected power
sim ul taneously. up to lOOO watts RF
and 1:1 to infinity \'S WRat 3.5 to 15U
:\IHz.

(;01 it all tuned lip? Kee p it that
way wit h SWR-l. Yo u can leave it
right in your antenna ci rc uit.

e



11i1r
TEN-TEe

SS K . l: Chrome
pla t e d _ .. $29.95 ;
Blac k W ri nk l e
Finish $ 23.9 5 .

. --.__ •• ,.t. . ".. '--'_.,
,~.",.• ".

K R50A

Mooel 245 CW Filter $ 25.00
Mooei 249 Noi8e Blanker . 2'9.00
Mooel 252G Power Supply ... 99_00
Mooel 262G Power Supply/VOX,_ 129 .00

wave , RF watlmele,. $WR meter. Pow""
requ ired 12-15 vOe @8A.max.CorlSl,uc
l,on: aluminum che..", lOp and front panel,
molded p lmllc ,ide pa""I •. Cream hom
panel, walnut vmyl top arid end trIm. Si,,,
HWD 4 Y( ' x r x 8" . Weight 2 Y..lbs
A,go na ut, Mod el 509 $329.00
lin r Amplif, Model 405 159.00
Power Supply . Mode l 251
tWill po_ r both unih ) .. • • , • . .• . , 19 _00
Power Supply. Mode l 210
(Will PO_r A,gonaut onlv • . . . . . . . . 21.50

- ... -

TEN-TEe

$69.95

TEN-TEe

Me m o , ie . : O it a n d d a h. In dividual d efeat
swit che s.

Paddle A c tua tion F o r c e : 5 ,50 g m s
Po w er S o urce: 1 1 7VA C , 5 0-60 H2, 6 · 1 4

VDC
Fin is h ' Q-ea m fro nt, walnut vi nyl top a nd

s id e p a n el trim.
O utput: Reed re la y . Contact ra t in g 1 5 VA.

400 V. max .
Paddlll5 : Torque d r ive with oen bearing

p iv o t .
Side-tone: 5 0 0 H z t One.
A d j u stable ou tput t o 1 volt.

5'" " WO o 2 y," , sw- , " .. ,r.:.~r
Weight : 1 '% Ibs. .,••

Code Practic e S e t
with K e y
$18.50.

3 2 2-0 0 1

ACCES SORIES ,
Model 2«1 One-S;dy Omverter $ 97.00
Model 244 Digital Reo.dout __ 197.00

TRITON IV $699.00

Don't M ake 'Em Like They Used T o" makes Ham Radio even more tW!.

ARGONAUT, MODE L 509
Covers all Amate ur ban d s 10-80 meters

9 MHz c .ystal f ilte" 2 .5 kHz bandwidt h . 1.7
shape fa<;lOf @ 6150 de poinlS. Powe r
required 12 ·1 5 Vee@l50rnArecelve,800
rnA !fan.mit a1 rated output. Con",uct ;on
aluminum ch... is, top and front panel,
molded pla"ic end panel. Cream fronl
panel, waln ut vinyl top an d end trim. Sil..
HWD 4 Y," x 13" x T'. Weight 6 lb•.

LINEAR AMPLIFIE R, MODEL 405
Cove.. all Am"!",,. band. 10-80 mele ,s.

50 watts output powe, . cont,nuo", ",..,

c h a ract er keye r s , a s u se d in t h e KA20 A .

PRICE $1 5 .00

KR50 ELECTRONIC KEVER
A completelv automat ic electronic kever fully

.dju<ta l~e to you r opelatong 'tyle and prefelence.
sfJ'I'ed, touch and we ight ing. the ,al io of t he length 01
dits and dahs to the ,pace between them_ Self-con·
tro lled keyel to lIan<mit you r thought\ cfe.a,IV, alt leU 
lately and almost effortless ly. The iamb ic ISQuee2e!
fea lure allows the in,enion of dits and dah, w ith
perlecI tim ing.

An automal ic weig ht ing ,ystem proYide, inc re a",d
cha<acter to space ,atio at ,fowe r 'I""'d,. decreasing a,
the <peed " inc,ea<ed. keeping the balance between
,moothness at low <peed. and ea,V to copy higher
,peed_ High int ell iglbllit v aoo ,vthmic transmission i,
ma inta ined at all weeds. automatica lly

Memor ie, i>'o_ided for both d i" and dah. oot eithe,
may be delea1ed bv switches un the real panel. Thu•.
the KR50 may be opera ted as a full iam bic (,quee,e)
keye" with a , ingle ",e",orv or a, • con_ent ion.1 type
keye,. All characte.. are ,el f'complet ing

PRICE $110.00

S P ECI F IC A TIO NS
S pee d R ange: 6 ·50 w .p.m.
Weighting R a t io Range, 5 0% to 1 50% o f

c la ssica l di t le ngth.

A RGO NAUT
~W

AMPLI FIE R

#<10.

Mo d el 320-003:
S a m e as -001 e ,, 
cept with swit c h 
$9.35.

Model 320-001 :
S ta n dard Heavy
Dut y K e y with
nickel plated h ard
w are , n o switc h 
$ 8.2 0 .

• 1"'\'.0.... ...n.'t"" l ~ and 81gna l-lo-no l'" ra llO.
• 110001••i~al , " p 10 26 db.

• For A' I " r SSIl.
• " Wu.... i ls~l f a.. lonlaticaLJ ~' ..-hen lh I "an", '~i" er i. tra n.m illing .
• FET . mplir i.... !(i..,. oul"'Ti", 1'''''' modula lion I'",t.dion.
• ,\ d...n,·~d .olid ·.laf~ c;"' lli l r~' .

• SimjJI. to in.lal l.
• 1",1''''' ''' i lll' lIIll1 il)' 10 Ira""".i,'.r r",,,I ·. n d u>'. rl".d h~' " ... uf ilo b.. ilt -i n a ll~"" al ur

• Pro, 'ide. ",••Ie r i"'w~r con lrol for ofalio n e<j " i pm~nt .

o-

M odel 3 10.0 0 3:
S tand ard K e y ,
nickel pla t ed h ard
w are. w ith llw itc h
- $ 8 , 25.

".."...•-.

Mod..1PT- :.!. i. a conli"""". luning 6·160
lII et ~r P,• . Alllp 'I"'d ficall )' designO' d for
" illo a I,"" >~i,,'r. 1'h~ PT-:.!. "Olll -
bi" t h~ f~. I" o f IhO' ..~ II · lmo ..'n PT
,,'ifh I ... ..' .o phi.li... l"" conlrol I'irellilr)"
11..1 pe r",ils il 10 he a dd ed to , irlu.Il~'

an, tran••:~in'.- ,,'ifh No m udificalion.
lli o .....io..' loa", .-an he wilh",,1 on~.

Now You Can Receive The Weak Signals With The ALL NEW

For n ew atandan:Jg of SSB and CW communication , write for full d e tails

or talk it o ve r with your TEN-TEC dealer. We'd like to tell y ou wh y "'They

The new ultra-modem fully solid-state TRITON makes operating easier
and a lot more fun, without the limita tions of vacuum tubes.

Fo r one thing, you can change bands with the flick o f a switch and no danger

of off-resonance damage. And no deter ioration of perfonnance with age.

But that's not all, A super lative a-pole i-f filter and leB8 than 2%
audio distortion, t I'lll18ffiit ting and receiving, makes it the smoothest

and cleanest signal on the air.

The TRITON IV s pecificat ions are impeccable. F or selectivit y , s tab ili t y and

receiver eensitlvity. A nd it h as featu res s uch as full CW break-in, pre

selectable AU::, off-set t uning, llepllrat e A C power s up p ly, 12 VDC operat ion,

perfectly shaped CW wave fo nn, built-in SWR bridge and on and on.

M od el 3 1 ()..001 :
S tand a r d K e y ,
nic kel plated hard·
w a re , no llwi t c h 
$ 6 .65.

KR20·A ELECTRONIC KEVER
A fin e in s t r u ment for all -a round h igh per for ·
mance e lectro n ic ke y ing . Padd le actuation
f o rc e is factor y adjusted fo r ry thm ic smoo t h
key in g . Contact adju s t m e n ts on f r o n t .
We igh t ing factor fa c to ry set f o r optimum
smooth ness and articulation. Over- ride
"str a ight k e y" conve nientl y locate d for
empha sis, G RS se nd in g or tune-up. R e ed
rela y output. Side-tone ge n e ra tor wi t h
adjustable level. Self-co mpleting c haracters.
P lu g -in circuit board. For 1 1 7 VAC. 5 0- 6 0
Hz o r 6 · 1 4 VDC. Finished in c ream and
wal nut vin yl. PRICE $67 .5 0

KR5-A ELE CTRONI C KEVER
Similar t o K R20-A but wi t hout side- to n e
oscillator or AC power suppl y. Ideal for
portabie, mobile or fi x ed station. A gr e a t
valu e that w ill give y ears of t ro u b lef r lle
scrvice _ Housed i n an a tt ra c t ive case wi t h
c ream fro nt. w alnu t vi n yl rep. F o r 6 -14
VDC operation. PRICE $38.50

KR1 -A DELU XE DUAL PADDLE
Paddle assem b ly i. t ha t used in t h e K R 5 0 ,
housed in an a tt ract ive fo r med a lu m in u m
case. PRICE $25 .00

KR 2 -A SINGLE LEVER PAODLE
F o r keyin {l conve ntional " TO" or discrete



"'A""''''''
136 .3vOC
••-e
5 m~ RMS

U5Amp
18~m",

'2 ~ m,n
5,000 uf
'vRMS
Tn...m. III'• • • • r

".

NPC 2,5 Amp
Po",or Suppl~ .

4 Amp M... SOhd 5 ' ...
Ova, lo.d P,O'OOlod

MDDEL 102

NPC 4 Amp A.OUI.,od
P" ",o, SuPP' Y.
Solid Stato. Ou.1
Ov" 'o.d Pro ,oo,ion.

2.5 Amp
16 ~ ",a .
12 v m,,,
S,OOU uf
6URMS
Th••m.' a'."a,

Sn,pp,n; 1'1.'0"' • ib,

•

Clll3.
"'" ." ..

•...
.....D ..........

__":'~::..... I;.- f u",'ions sli~ntlV in con..n ·
Ing 115 volts AC 10 12 .voHs

DC. 25"",ilS cootinuous, 4 amps max. EMbia••rryone 10 .njoy CB
radio.car 6-lfack C3flf"'oo,<:assott. tape play« Of car ,ad'O ,n a t>ome
or oIllce
CP"M""". CUHe"IIFu" l <>aP)
Ou'pu' von&Qo ,No LOMi
O"'P"' v"""IloIF"" Loadl
F;tle.,ng C~P.o"".
R'oO,", iFun LOOd)
Sn,," C;'OU ;\ Prp'o-ot,,,n
C...' 3·' (H) ' . ' .. ' (1'1), s ' .. ' ID)

Fu.-.ctioos SII~ntl~ in <o""ert
'''II 115 "oilS AC to 12 volts
DC. Ideall ~ suil.~ To r mosl
a ppl,<a1 100s 1 ", l u~ I"II a·trac k Sl~'eo, bu'glar alarm, ca, ra~io a nd
cas..,n. tal'!' plaver .. i1n," power ,al irog

Con"ny"u. Cu".n, IFu" L".d)
Ou' pu' ~""'9" (N o Lo.dl
Ou,pu' ~"n"li' IFu" L<>adl
f '''e.,ng C.ooo,,,,,
R,OO,", iFu" L<>adl
Sn"., C',"u" P.o,"""yn
Co.. ' 3"IHj' '''11'11' s, ID). Sh'Po,ng We<gh'

MOd Ol 6 12
P"",or Con" ... 'er

MDDEL1D3R

Comerts 115 ""'ts AC to 13.6 ""Its OC , 200 mll livllHs. I1and lOS 2.5
.mps tontin",",s and 4 amps ma•. 1~,, 'ly su,ted lor apphcations
whee IW) hum aoo DC stabll'ry ale ,mP0<\3nt wen as Cll transmISs ion.
smaill1am rOOr. ~ansm,"er, and h'llh qualiry .ighHrw. car st..eos
ca" also be usellio ~ltl;le":h",ll' 12 vOII Cat oon.. i ~s

tv . 'CAL
O"lp"' vo'""O" '3.6 , 2 ~DC
LlnO/'O>. Regu'. ',on 20 m~
R,polem",.., 2 m~ AMS
Tran,,.,., R."p"n.., 20 uSee
Cu,,"nl C~n,,"uou, •. 5 Amp
Cu"oh'Lim" • Amp
Cu"enlfOKlbaoc ' , Amp
C...., J" (HI ' " . ' Ii'll , 5' , ' iO) Sh;pp,"g We'9n' • 'M

POWER SUPPLY

MODEL 12V4

NPC 612 COMO'" 6 voll
negativ. !l'ound II' 12 \'OIt
pos,' ,ve ground ~ Iecl"ca l

SYSloms 10 12 .0 11 noga·
1i• • ground op"at iO",
ProV'd<S lull 3 .mp coo·
l i.uou. po wer The 'n·
exponS lv, .Ol"t,o. Tor
instoll,"II car fadl"" , sterO(>
and casson. tope plavers.
in "elnclos with 6 .011 ""\l '
at l" grou.d 0' 12 .011
posili"" g'OUnd svstems
C.n: 2"·' IHI ' J" Ii'll x ~·

Sh,pQ'"" W"gh" , 'b

NP C \.7 5 Amp
PO"'" Supp ly
J Amp M.. ,

MDDEL 612

csv

, '''~AC
'~.6 • 3 vDC
SOmV
~ mU RMS

... AXI ........

13 .6 • .3vDC
100"W
10 m~ " MS

10n'lVAMS

""

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

o
!ilOil •

POWEASUP........

N" C 6 A m p Po""" Supp l.
A. gu'''. <l.
S Ohd S'ata. Ouol
Ov.,load P , o tec, ;o n ,

MDDEL104R

l ow cost 'egulalo<l POW" supply
qule1lyconver1s 115 vOlts AC 10
13.5 volts DC ..'-200 m,lIiVolts
1.5 amps coolinuCllJ' , 2,5 amps
reg. Idea lly sui ted lor ope,at,ng
mob,l. ce Ira nSC~I,"!s in your
hor'ne or oUI", 00.., stat,on,

' Amp
1GUm..
12~min

10.000 uf
5yAMS
T"',m.' B'.....

Sh,pp,"OW~",h' S ''''.

, • .,CAL
13 6 ' . ~v DC..,
5 mv RMS
~O uSee
'OAmp
26Amp
".5~

'BO"

............D ~

~" • I.. .~. ,-

N" C 4 Am p Powo,
SUPP' y. 6 Amp Max
Sol id S,.,. , Ov",'o","

P, o'oc,od

MODEL 107

ALSO! A..i l.b1a .,
13 HM 4 w,," !>J iIt·ln
I" u d$peak o' .

Ou,pu ,voll"ge 'a.5 , SvDC
Con""u"u. Cu".n, 1.5 Amp
Regul."on 2.5A mO
R,pp 'em"". 5 m~ ""'S
C•••. 3" ("'1 ' " IWI ' S'A' (0). S" ,pping W"9n'

C" n,," u"U' Cu",,"' (' ull Loa~ 1
Ou,~U1 ~", t.g. iNO """d )
Ou,~u, ~,,~.g. iFu" L""~)

"~Ofing Copac ;""
R,~~'. Ifu" lo.d)
SI'IO<l C,<cuo' P",'",,"on
C... , 3"IHI ' ..... '1'1) ' S'" (D)

ceo-ets 115 .olts AC to 13 6 '<oilS
DC j 200 m,mvolls. Handles 4
amps conti.OOJS and 6 amilS ....
1d.. 11~ su"od tor a"", ,<allons wllet-e

~.<;el lent OC s!abll'ry is impotl.nl. sucIl as CB unsm,ss'on, small Ham
rad iO t,.nsmi1t<r. and high quahry ~,ght-Uack car stereos, Can tie use<l to
Uicl<l"CharOO 12 _oil car ooneries

..... xt... u...
Ou'ou' vo"."" 13 6 , ~ VDC
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Memory Arrangement

Since I had the 512 bit
memories available, I had
plenty of room to use a
si mple code. The basic memo
ry is organi zed as 64 bytes,
each eight bits long. I stored
each digit of a telephone
number in a byte location as
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Mobile Dialer

•

C' C 2 C,

TTL, or just plain swi tches,
and the output is approxi
matel y a sine wave. As soon
as I got my hands on one of
the chips, I pu lled my auto
matic dialer o ff the shelf,
ripped the 566s out, and
wired in the 14410 . It
wor ked perfectly the first
t ime.

Ina

a

SEeD 0

Drive More Safely
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"'
..

with

line, the MC14410, which
shows great promise. The
tone switchi ng can be CMOS,
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S hart ly after arriving in
the Phoenix area, I

acquired the means (a Ma Bell
pad) to use OUf autopatch.
S hortly thereafter, having
narrowly missed a littl e old
lady wh ile 1 was attempti ng
to make a call on the patch
and drive at the same t ime, I
decided th at an automatic
dialer for commonly used
nu mbers wou ld be ha ndy.

I had surp lus 512 bit TTL
PROM s on hand which
seemed per fectly suited for
the job. I started the design
job a bout a year ago and,
within a couple of weeks, had
every thing up to the actual
tone generator worki ng satis
factorily. At that time the re
were o nly about two options
available for tone generation:
one was a hybrid chip selling
for close to $30 and another
was the 566 PLL function
ge nerators. For size and
economy reasons 1 chose the
566 route . After seve ral
weeks of less than spectacular
success attempting to swi tch
the 566s wi th TTL logic and
main tain to ne freque ncies, I
shelved the project and sub
sequently forgot about it.
Motorola introduced a touch
tone generator in their CMOS

Fig. 1. Programming and coding for the four number dialer.
Also shown is a sample program for the phone number
987-6543.

Fig. 2. Programming and coding for the eight number dialer.
A/50 shown is a sample program for the phone number
987-6543.
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informat ion throu gh.
For the eight nu mber

model, t he memory outputs
feed a 74157 data selector
which selects outputs BO-8 3
o r B4- B7, depending on the
select input from the BCD
switch. In t his version the
data st robing is done with the
74157 instead of with the
NAN D gates. The NAND
gates and an adde d 7404 hex
inverter are now used to
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a 7411 gate whose output
stops the sta rt/s top F-F when
a coun t of seven is reached.
The tW9. remai ning me mory
address inpu ts are selected by
a BCD coded swi tch.

Fo r the four number
model the memory outpu ts
go through NAN D gates to
t h e tone genera tor. T he
m o no s t able s t ro bes t he
NAN D gates, letting the
se lecte d row and column

,
•

' wile s
lOCO) ,

"~ ' ,
' ''0" •

,,'
~ "'", 00'

Fig. 3. Schematic diagram of the four number automatic dialer.
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Fig. 4. Schematic diagram of the eight number automatic dialer.

ll--tfh,t "

each clock pu lse, th e mono
stable puts out a pulse which
gates the se lected tones on
for a sho rt period . The
inverter after the cloc k causes
the gati ng to sta rt wi th
address position A1 instead
of AO. This allows ti me for
your transmitter and the
repeater receiver to be fully
o n before the first tone
comes alo ng. The outputs of
the counter are decoded with

,
""

'Of oc
."'" 00"

liP"0>
0..

a combinat ion of a row and a
column bi t. An exa mp le of
the coding is show n in Fig. 1.
Each phone num ber requires
seven digits (seven by tes) and,
since the memo ry brea ks
dow n c o nve nient ly in to
address grou ps of eight by tes,
that is the way I p rogrammed
it. This app roac h allowed
eight pho ne num bers to be
stored in a 512 bit mem ory
an d be selected with a BCD
code .

A perusa l of the surplus
ads shows that 512 b it
PROMs are not readil y avail
able but 25 6 bit ones are 
a nd they are reasonably
priced (around $5). The
drawback, o f cou rse, is that a
memory of half t he size can
only store half as many
numbers (fou r). In order to
store mo re te lepho ne num
bers in a smaller memory, a
mo re com plex coding system. .
IS necessary.

A scheme I developed later
to achieve the higher density
coding is shown in Fig. 2.
Usi ng this coding, a phone
nu mber would be stored in
the first fou r bits of seven
bytes and another pho ne
number in the last four bits
of the same seven bytes. A
data selector chip selects
whic h four bits out of each
byte are to be used . With this
scheme the first four tele
phone numbers are stored in
bits BO·B3 of words 0
through 31 and the second
four stored in bits 8 4-B7 of
the same bytes .

Circuits
C irc u its fo r the four

number and eight number
uni ts are shown in Fi gs. 3 and
4 respectively. Everythi ng up
to the output of the memory
is the same for both units.

A 7400 gate is cross
connected as a start/stop
flip-flop. When the start
button is pushed, it sets the
F-F, whic h starts the 555
clock generator. The clock
ge ner a tor feeds a 7493
counter and a 74121 mono
stable through an inverter.
The cou nter counts the clock
pulses an d puts out a b inary
address to the memory. For
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Fig. 5. Schematic of the added switches for access/disconnect. Fig. 6. Connections for adding a touch switch such as the
Chromertcs ER-21623 or ER-2161 I to the dialer.
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ever sma ll, to
memory. Anyway,
th ing to consider.

To make the unit more
versatile, a switch such as the
Ch ro merics ER-21623 or
E R-21611 could be wired in
the way I did with the
access /di sc onn ec t pus h 
buttons, to all ow the unit to
funct io n as a normal touch
tone pad. The connection is
shown in Fig. 6. If this is
done, the switc hes of Fi g. 5
are not needed.

I didn 't include progra m
ming information on the
PROM, as it is fa irly read il y
available. However, I'll be
glad to help any one having
trouble fi nding information
(SASE please, th ough).•

Conclusion

The circu it wo rks per
fectly as is and the current
drain isn 't excessive. I t seems
a shame to use CMOS devices
(14410, 14 528) wi th the
power hungry TIL devices,
but one mus t use what is in
the junk box. I expect 1'II
build o ne using CMOS soon ,
although a me mory might be
a problem. A friend suggested
a RAM instead of the PROM,
since the fi eld PROMs, once
prog ramme d, contai n the
same information forever.
Al though the RAM wou ld
a llow re pr o gram ming, it
wou ld also require a con
tinuous power supply, how-

Operation

Operat ion is simple. I used
a BCD coded thumbwheel
switch for the number selec
t ion. I select th e number ,
push the access button and,
when I get the dial tone , push
the start button.

varied to change the ho ld
t ime.

In both Figs. 3 and 4 the
BCD switch is shown wired
fo r complemented outputs.
This means that a switch is
open when selected rather
than close d when selected . If
a complement output is not
ava ilable, the 4.7k resistors
must be changed to 470n
and connec ted to grou nd
instead of +5. Also, t he
common then connects to +5
instead of ground.

All of the above takes care
of the actual phone number
once the pa tch is accessed,
but in our case it takes a
" * " to access and a " # " to
disconnect the autopatch. To
do thi s I added two push
buttons and 4 di odes to
direct ly tu rn o n the proper
row and column tones. The
con necti ons I made for this
purpose are shown in Fig. 5.
Not show n is an LM 309 K 5
volt regu lat or I use to provide
the five volts from th e 12 volt
Iine.

~' N 6 1R41

decode the 741 57 outputs to
give proper row and colum n
inputs to the tone generat or.

In both cases the NAND
gate outp uts pu t a logic low
o n the appropriate row and
co l u m n in p ut s o f t he
MCl 441 0 to produce the
desired tones. Th e output of
the tone generator is filtered
and buffered, and a level
contro l provided . My sche-,
matics show a hi gh value of
series resistor, since most of
my radios have a high imped
ance in put.

Pin 7 of the 1441 0 is a
pulsed logic ou tpu t which is
used to tr igger a 14 528
monosta ble which , through a
Darl ington transistor, ope rates
the transm itter PTT line. The
delay on th e PTI line with
the parts shown is about one
second. Capacitor CT can be
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• ' NICADS --- ~

~lO\ICH 'O" E fAO R£GULAR'fIJ'
l'jWM\(~Y llmo, OURPRICf
1[,1,0' TOPLOO IN161 00 Q" ln l lt,., Imll.

IOBRM12 AM PS - DC AM PMmR
nPICA L

OUlput Volt>i ' 13.6 0:: .2'I'0t
l".llold ~' i" ,. t ' ''" l{I m~
~lp pIOiNo". 2m~ RMS
T!""l nt RO$p(l"$f 20 . S.,
C""..t « m,t 12 ~m p

Curr"t foldbld g Amp
CASE: 4Li " I ~)' 1""(,,) , ~,,"Id)

WOGHI 9 lib,. OUR I'fIICr. l.II 200

10911 l5 AMPS _ DUAL Mm RS
TiPICAL
13 6 0:: .2'I'0C
20 mV
2 mVHMS
10 uS"
15 AmP"' M"
REGUIJ,Tto

Curr ent F~d~",' 5Amp$
O,er,Voli lit and 0,,, ·To m~"at".. Prot"t. d
SIl[ ' 4"" (~J' 9"1"1 ' 8"'"(d)
WE IGHT 15 Ib'. O U ~ P~ I C£ 5119.00

All powersuppliu feature short circuit. curren t over~d ,

over woltage and thermal ove rload protection circuitry.

Ro, mus

~
- .

o r: _.
. ..."

~

o FULL SCAN 146 and 147
MHz CONSECUTIVELY OR
ANY 1 MHz SCAN RATE
1 MHz /2 SECONOS
(ADJUSTASLE)

o CONTROLS SCAN/HOLD,
LATCH/OELAY, 600 KHz
OFFSET (OFF, UP. DOWN),
PROGRAM ! 1 MHz

o SIMPLE INSTALLATION

NEW- COR HAM II ROTATORS

tlE,\H\ SIGMA XR-3000
LINEAR AMPLIFIER

INTRODUCT ORY PR ICE $749

o f UL LBAND CO vtAAG£ ®
IGO- IQ METERS

- 1000 \'IAnSn p. SSB INI'LI!.
1000 WAnS Alol. CII_am
AN DSSW tII.tAC lSOOI
CONSERI'Al lmy AAIE OFINAL S,

• HEAVYDun CD MM£RC IAl
DAADE QUALITY AND
CONSTRUCTIO NSECONO TO
NOOIll ERUNIT .(f AN1 PRICE! WEIG HI 85 LBS

~\ FMSC-l SCANNER
~~ FORKDKFM'~

INTRODUCTOR Y PRICE $169

~

•
YAESUFT·101E
TRANSCEIVER'S

Pl. ... w,," tor sp"""1 0,,1

Alias 210X
PLEASEWRIIE
FO RSPECIALBO NUS
AND PACKAGEOFF£RS,

~...
0 " •.... . . .

. , ..... '- ..
, i)"• 0 0 .. • •

TEMPO 2020
~ BRILLIAN T N£.... SSB l RANSC EIV[ ~

PROVIDING~N UNBEATABL ECOMBINA
TIDN OFAQYANC£D ENG INEtRING~N D

UNIQUEOP£HAT ING fEMU RES
PUASE.... RITE FOR CO ~ PLE lF INfO R
~AT ION

STANDARD
TRANSCEIVER
MODEL SRC-146A

I
' NEW!

NEW " IOUCH TONE PAO
COMPl[l£lY \'I IRED &
RUlDY 10 PtuGIN~6~ 00
COM FUTE BAC ~ ASS£MBI Y

'"NEW
$39.95

• S;mol, 10 m;n, In,lo""'. n
• So"", ,.'.r ."~ "uo' ,', ,, SRC_14M· Co"'""" " ".OW & TESTED
• AlSO ,ubio 0"" ",.,t ,to." "" d
"", 539_95

A TLA S. COLLINS, REG ENCY,
DENTRON BRIMSTONE, CUS H·
CRA FT, ' S IRD. STA NDA RD,
KLM . HYGA IN. KE NWOOD,
TEMPO. M IN I PRO DUCTS ,
MI DLAN D. VHF MAR IN E,
ETC , - PLEAS E WRITE FOR
QUOTE

KENWOOD TS·520
Please write for Special Package offer

N£W" ~OO

5 CH~NS (TOIAL 10 )
10 SRC· 14GA

tf 41ICOMI
IC-211

4 MEG.
MULTI-MODE
2 METER TRANSCEIVER

PLOOf WRlTE FOR coaanr I Nf~MATION

ANO SPl:ClAl OEAl

OUR CIIElI'
CAl SMIIll-"''''~lL Mi l.
s. I. GRt:GOR1 -IU4KGU.

o-ntrIG.. , MI'

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 1291h Terrace, Miami, Florida 33176
COURTEOUS PERSONAL SERVICE-SAME OAr SHIPMENT 0 Price....bjec:l to c:h. nge wlthoul notlc:e.
TELEPHONE: (30 S) 233-3631 0 TELEX 51-5628 0 STORE HOURS: 10- 5 MON._FA!.

10 4



NEW!
FM144·10SXRH

,
All Solid State-PLL digital synthesized - No Crystals to buy! 5KHz steps - 144-149
MHz-LED digital readout. .
• 5MHz Band Coverage - 1000 Channels (instead 01 the usual 2MHz to 4MHz 
400 to 800 Channels) • Priority Channel. Audio Output 4 Walls. 15 Walls Output
• Unequaled Receiver Sensitivity and Selectivity - 15 POLE FILTER, MONOLITHIC
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END - COMPARE!!
• Superb Engineering and Superior Commercial Avionics Grade Quality and Con
struction Second to None at ANY PRICE.

• FREQUENCY RANGE: Receive: 144.00 to 148.995 MHz,
5KHz steps (1000 channels) Trans mit 144.00 to
147.995 MHz, 5KHz ste ps (1000 channels).

• FUll DIGITAL READOUT: $11 easy to lead LED dig its
provid e direct frequency readout assuring accurate
and Simple selection of operating trecuencv

• AIRCRAfT TYPE FREQUENCY SELECTOR: large and
small COil IIally mounte d knobs select 100KHz an d
10KHz ste ps resoectweiv SWi tches did-stopped With
a home POSition facil itate frequencychanging Without
need to view LED 'S while driVing and provides the
Si ght less amateur With lull Braill e dial as standard
equipment.

• fULL AUTOMATIC TUNING OF RECEIVER FRONT END:
DC outpu t of PLL fed to veractor diodes In all front
end RF tune d Circuits crovroes full sensmvu v and
optimum mte rmoouunon rejection over the ent ire
band No other amateur unit at any price has tfus
feature which IS found In onl y the most sophisticated
and expensive aircraft and cornmercur transceivers

• TRUE FM: Not phase modulation - for su perb em,
ahasceo m.f auoro qu alit y second to none

• FULLY REGULATED INTEGRAl POWER SUPPLIES:
Operatin g voltage for all cucurts. t.e .. Ih 9v and
Sv have Indepen dently regu lated supplies. 12v regu
tate r effect ive In keeping engine alternator nurses
out and protects bnartransts to r from overload,

• MONITOR LAMPS: 2 LEO 'S on front panel Indicate
( 1} Incoming Sign al-ch annel busy, and (2) un-lock
con dition of phase locked loop,

• DUPLEX FREQUENCY OFFSET: 600KHz plus or minus ,
5KHz steps Plus srmcres . any freque ncy,

• MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
un itized modules eliminate stray cou pling and faclll
late ease of maintena nce

• ACCESSORY SOCKET : Full y Wired for touch-tone.
phone patch, and othe r accesso ries ,

• RECEIVE: 25 uv sensrt.vuv. t s pole filter as well as
monorrt f uc crystal fil ter and automatic luned LC
cncuus provrde supenor skirt serecnvu y.

• AUDIO OUTPUT : 4 WAnS
• HIGH /LOW POWER OUTPUT: 15 watts and I watt.

SWitch selected Low po wer ma y be ad juste d
anywhere between 1watt and 15watts, fully prote cted.

• PRIORITY CHANNEL: Instant setecucn by tront pa nel
SWitch Diode matm may be owner re -programmed
to any frequency (146 52 prOVided)

• DUAL METER: Provm es "S" re ading on receive an d
power out on transmit

• OTHER FEATURES:
Dynam,c microphone, mobile mount. external speaker
jack, an d much , much. mo re Size 211 x 61, X 711

All cords , or oas. fuses. mobile mount. microphone
hange r, etc. included. BUIlt mspeaker. Weight: 5 lbs.

WINTER SPECIAL
FM144-IOSXRII

'38900

VALUE $599.00
Regulated AC/PS

Model FMPS·4R . .. $49.00

NEW! 6 METER FM50-105XRH
Same specifications as above except transmit/receive: 51.00-53.995 MHz. 600 channels

In trod uctory Price $389,00

•

NEW!
TONE ~~~~
ENCODER/ ' "
DECODER .
SC 10 10 ~~NNElS OUAL TONE
Introductory Poco $119,00

Touch-Tone
Pad
MODEL FMTp·I
. . . $59.00

WESTERN REGIONAL SALE S
• SERVICE CENTER

CONSUMER COMMUNICATIONS. INC,

PLEASE ORDER FROM YOUR LOCAL 6115·15TH AYE.. N_W,
SEATTLE, WA 98101

DEALER OR DIRECT IF UNAVAILABLE. TELE PHONE (205) 164·1331

Manufactured by one of the world's most distinguished Alfionic s manufacturers, Kyokuto Denshi Ka isha, Ltd.

• First in the world with an all so lid state 2 meIer FM transceiver.

.....AMATEUR-WHOLESALE ELECTRONICS
8817 S. W. 129th Terrace. Miami. Florida 33176
Telephone (305) 233·3631 • Telex: 51-5628
U.S. DISTRIBUTOR
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Vol . III
Radio Frequency Testers

Radi o frequency waves are the co mmon
denominator of Amateur Radio so here is a
book for all hams . No matter what your
specific interest , such ite ms as SWR, an ten
na im pedance , line im pedance, RF output
and fie ld st ren gth should interest you. This
book not only gives detailed Ins truct ions on
testing these items but includes sections on
signal generators , crys tal calibrators, grid dip
oscillators , noise gener ators, dummy loads
and much more. It's a must fo r all up-to
date shacks.
Test Equipment Library , Vol. Ill , Radio
Frequency Testeu. $4.95

You can find out easily with a little time
and a junk box full o f parts . It 's all righ t
there in the new Volume II of the 73 Test
Equipment Librar y . . . Audio Frequency
Testers ... jam packed full of all kinds of
audio frequency test equipment . So if
you're into SSB, RTTY , SSTV, etc ., thi s
book is a must for you . . . coed book for
hi· fi addicts and experimenters too!
Test Equipment Library Vol. II, Audio
Frequency Testers. $4 .95

Vol. II
Aooio Frequency Testers

HOW' S YOUR SPEECH POWER?
YOU R SHIFT? YOUR SYNC?1="1- ,e j

Vol. I
COMPONENT
TESTE RS

Just out is Vol
ume I of the 73 Test
Equi pme nt Librilly
. . . how to build , ••

tran sinor testers i~~:::::~~
(eight of 'em ], diode
testers (3 ). rc test 
ers (3), voltmeters and TVTMs (9), ohm
meters (8 different kinds), inductance (3),
capacity (9), Q measurement, crystal check
ing (6), temperature (2), aural meters fo r
the blind (3) and all sor ts o f miscellaneous
data on meters ... using them, making them
more versatile, making standards, things like
that. Invaluable book , ridicul ously low
priced.
Test Equipme nt Library, Vol. I, Componen t
Testers. $4 .95

o Check 0 Money Order
oMaster Otarge 0 American Express

S_enclosed. OCash
Bill my : 0 BankAmericard

Send me :
o Vol. I Component Testers @ $4 .95
o Vol. II Audio Frequency Testers @$4.9 5
o Vol. III . __ . Radio Frequency Testers @$4.95

~----------------------------

Cud# _

___ _ _ _ _ _ _ ____ _ _ _ _ _ _ Siqnature _

____ ______________ State _

magazine • Peterborough NH

only
$1.50!

1/2 PRICE SALt ======================

o~@@
Ever wonder how the heck to put that BNC con nector together ? What coa x is right
for UHF applications? For a 20 meter beam? And what about atten tuation,
impedance, cable capacitance, velocity fact or, power rat ings , phase te mperatu re,
and shielding properties? All that and more is in 73's Coax Handboo k, a reference
gu ide just full of diagrams. c harts. a nd photographs designed to make your antenna
syste m perform . A hundred pages. o f gr-eat reference material . _ . o r igina lly priced a t
$3 .. . now available from 73 fo r $1.50 ... wh il e th e supply lasts. The Coax
Handboo k ... a reference gJide no amateur can afford to be without,

Zip

Please send m e Coax Hand b oo k @ $ 1.50.

Name -;-===================Address

City

State

__-=--,--_ -,--_ enc losed. 0 cash 0 check 0 money o rder

Bill : 0 America n Ex press 0 Master Charge 0 BankAmericard
Card # Inte rbank # _

Ex pi ration date Signature' _

• magazine • Peterborough NH 03458
.~ TOll FREE call (800) 25 8-5473

I"



C&S MARKETING ASSOCIATES

,

If you are PLANNING TO PURCHASE A NEW TRANSCE IVER, why not GET THE BEST? You should give
serious consideration to the new Hy-Gain 3750 Transceiver. With it you can expect superior performance that will surpass
the demands of even the most experienced amateur.

The advantages of the new 3750 are many . For starters, more operating frequencies to choose from means more
operating fun for the serious radio amateur. With 160 meters fast becoming the favorite of more operators each day. the
addition of this band to your shack can only add to your enjoyment of your favorite hobby . Not only more frequencies,
but also the greater accuracy of the digital readout make operating the 3750 a real pleasure. With readout to 100 Hz and
WWV receive for calibration, you always know exact ly where you are. As an added bonus, there is also a memory circuit
which will allow you to return to an interesting spot on the band without writing down the frequency. With the optiona l
3855 VFO you can split TX/RX frequencies for operating DX, The 3855 also has provision for adding up to seven crystal
controlled channels.

The 3750 is a pleasure to operate, but it is a dream to listen to. You will never again be annoyed by the roar of a
cooling fan. The three tubes are cooled by a fan that is not only whisper quiet, but is also standard equipment. And, you
can forget about image and spurious response problems thanks to the narrow band SSB crystal filter in the first i-f.
lntermodutatton and cross modulation performance are enhanced through the use of dual-gate MaS FETs at atl critical rf
amplifier and mixer stages. To help cut down the strength of the OM using the California kW, a handy rf attenuator is
included. For CW operators, the selectivity is -6 dB @ 400 Hz and ·66 dB @ 1.8 kHz.

The same high standard of performance is found in the Transmitter section! Average power output is kept at a high
level through the use of an audio compression circuit and automatic level control. The microphone compression circuit
gives 20 dB of audio compression and the ALC provides an additiona l 20 dB to prevent "flat topping" and transmitted
adjacent channel splatter. To help reduce the QRN from the neighbors over the subject of TVI, a low pass fitter is included
in the output state. Speaking of the output stage, it uses two specially developed 5-2002 tubes for high peak power output
with maximum plate dissipation characteristics. The VFO section of the 3750 delivers an exceptiona lly stable signal. Drift
is less than 500 Hz from turn-on to 10 minutes and less than 100 Hz after a 30 minute warm-up.

Other features include a noise blanker, VOX, and side-tone circuits. All stages have been by -passed and tightly sealed
to improve performance and reduce interna lly generated "birdies" to the minimum possible.

The advanced features of the HY-GA IN 3750 make it quiet a bargain at only $1895.00. For more information, or to
place an order, call TOLL FREE 800-251-6771. In Tennessee, call 800-262-6706. Master Charge and BankAmericard are
welcome.



Editor:
RObert Bilker W82GFE
15 Windsor Dr.
Atro NJ 08004

( A L EN ~A ~

latlt..:on- rl from 0 __ end the official dates lor

CO Party - Phone
ARRL OX Co ntllSt - Phone
ARRl Novice Roundup
acwA aso Party
10-10 Net Winter 050 Party
ARRl OX Con tMt - CW
VlAL Vl -QM Contest - Phone
ARRL OX ContMt - Phone
VlR l Vl-QM Contest - c:N
Sou th Dakota State aso Party
AAAl OX Contest - CW
CO Worldwi de WPX SSB Contest
BARTG Spring RTTV Contest
VlAl O)(·Vl to St" tes>de VL Contest - CW
CO Party -CW
CO Perty - Phone
VLRL OX·Vl to Stateside Vl Contest - Phone
AARL VHF 050 Party
WVA aso Party
ARRl Field Dey
ORP Summe' Conte'St
ARRl Suatvht Key Night
Bicentennial Celebration Plus One IARRll

ARRL OX COMPETITION-.
StllrtS: 0001 GMT Satu rd.."

Februllry 5
Ends: 2359 GMT Sund ay,

Fe bru lllY 6
StllrtS; 0001 GMT Saturday,

Mart:h 5
Ends: 2359 GMT Sund.."

M.ch6
CW

Starts: 0001 GMT Saturday.
Febru 8IV 19

End s; 2359 GMT Sunday,
February 20

SUorts; 0001 GMT Saturday,
Mlll"Ch 19

Ends; 2359 GMT
Sunday, M.ch 20

Th_ rules were tllken Irom last
yea"s contest . Please check the
December issue 01 OST lor oomplete
ru~ and any lest minute cl\ilnges.

Briefly, the , ules are in fo llows : All
fixed $llllion emeteors, worldwide. are
invited to part ic ipate. All amaleurs in
the 48 Slates and Canada will try to
work as many $lat ions in other parts
of the world as poss ible. All other
st iltions will wort< only WIVE $liltions.
Entr ies may be in either the c:N or
phone section; eech is scored indepen·
dentlv. Entries are further cl8$lified as
single or multiple operator Slations.
Single transmitter multi -operalar ste
nons will be recognized as a distinct
l:a t e go r V from multi -tfansmittef,
mutti-cperator stations. Two trans
mitters on the band at t he same time
are proh ibited. Single operator sta
tions may enter in either the all band,
h igh band. or low band catejcnes.

Jan 22 · 23
Feb5 · 6
Feb 5 ·1 3
Feb11 ·1 3
Feb 12 - 13
Feb 19 · 20
Feb1 9 · 20
Ma,5 ·6
Ma,5 · 6

"" 13
Ma, 19 ·20
Mar 26 · 27
Mar 26 - 28
Apr 12 · 13
Apr 16 ·17
Ap,23 ·24
Apr 26 ·27
June11 · 12
June 18 . 19
June 25 ·26
July2 ·3
...., 4
July9 ·10

Included ..... few
ARRl COflmb.

loa

HiW'l band ;s 20, 15 an d 10 meters.
while low band is 160, 80 an d 40
meters. Operating on a band not
allowed ;n you, class is permitted but
those paints will not be counted
toward your to tal score. Crossband
lind I:'ossmode contacts are not al
lowed.

EXCHANGE:
WIVE stations will send RS(T1 and

$late or province. All others send
RSlTl and paWl!!" . KH6 and KL7 are
COflsideo'ed OX.

SCORING:
Sro,e 3 points for each completed

050. Each station may be \'WOrt<ed
once on eilCh band on each mode fo'
oontaet and multiplier credit . Final
score is the total number 01 050
points times the tota l number of
countries on each band (fo r WIVE
stations). or the total number of
oontinental states plus VENO li
censing areas v.orked on each band
Itor OX).

AWARDS:
A plaque will be awarded 10 the

highest single operator OX phone and
c:N station (oon-WIVE ) in each con
t inent . On both phone and CW, a
certificate will be awarded to t he
highest scoring station in each cate

gory and classification in Kl 7 , KH 6.
each ARRl section, and each country
where a valid entry is received. Also, a
certificate will be awarded 10 each
no n.ccuotrv winner OX entrant
making 1000 o r mo re OSOs on eith er
mode. AR RL·affiliated clubs may also
participate in c lub compet ition as
descri bed in QST.

LOGS:
A summary sheet. log $heets, and

OX check-off $heel: for each band
used is required from all WNE
entries. OX entries muSi submit log
$heets and a $Ummary sheet. Separate
logs. summaries. and check $heets are
required for each rT'I)de used from all
esmes 11'10 I:heck sheets for OX!. Logs
and forms are ilYailabie from ARRL,
225 Main St ., Newington CT 06111 .

ARRl NOVICE ROUNDUP
SUortl : 0001 GMT Slr!urd..,. ,

Februery 5
Ends: 2359 GMT SundllV.

February 13
The co ntest is open to all arT\llteurs

in any ARRL sectio n. Operat ing time
must not exeeec 30 hours total during
the 9 day per iod ....,i le off periods
may not be less than 15 minutes at a
t ime . Times o n and off must be
entered in your log. Cr~band con
ta<:1S are not allowed. Novic:es may
\'WOrk anyone while non-Novices must
work NoviCtl'S only . Each Slation may
be worked only once regardlel$ of
band.
EXCHANGE:

RST and ARRL section.
SCORING:

Each completed aso counts one
point. The tOlal multiplier is the
nurrce- of ARRl sections and foreign
countries worked. VE8 counts as a
separate section. The final score is the
number o f osa points plus yo ur
ARRl code proficiency credit (15
wpm » 15 pIS.! ti mes the to tal multi
plier .
A WARDS:

Certificates will be awarded to the
highest scoring Novice in each ARRL
section. Muln-opeeator o r higher crass
licensees are no t eligible for awards,
but the top ten scores will be listed in
the resu lts.
LOGS:

Use official ARRl forms lII/ailable
from : ARRl, 225 Main SI., Newinq
Ion CT 06111. All en tries should be
sent to this same address.

Pleese chert t'" JilnUary JA W of
OST for env last minute changes in
rules or opereting ti""" .

OCWA 050 PARTV
SUort l : 2300 GMT Friday .

February 11
Ends: 2300 GMT Sunday.

February 13
Every contact with InOther aDNA

member will count; contest is orlly
OPen to members. Brief lv the rules are
as follows .
EXCHANGE:

OSO number , a TH Istate. province,
or country). name, end OCWA
member$hip number .
SCORING:

Each contact wit h another OCWA
member counts 1 point . Any loreign
OCWA member except Canadll,

Me~i<:o . and US possessions count 5
points per Oc:NA asa outside the;,
own ccuntrv. Count a multipl ier of 1
for each state, provinl:e, US posses
sion. country , or pohticailUb-division
designated bV a callsign prefi~ . Final
score is QSO points times mult iplier as
usual. A contact with the QCWA
memorial stat ion W2MM/6 counts for
2 points. Each stillion may be wort<ed
only oece' regardless of barld or mode.
FREQUENCIES:
Phone 1805-1825, 3940-3960,
72 40 ·7 260. 1 42 40 ·14260 .
14280 -1 4300 , 21340 -21360,
28640·28660.
CW 1805-1825 , 3540-3560,
70 40 ·7060 . 14040 ·14060 ,
21040-21060,28040-28060.

Contacts made on net frequenc ies
art! nor valid!
LOGS:

Identify each sheet with name, call ,
QCWA number , address. citV, state,
and lip. Number pages and staple
them together. logs $hould show all
e~dlange info plus band. mode. time,
date , and duplicate check column s lit
right . Compute score and include with
logs. logs must be mailed not later
than February 20th to : Ralph
Cabanillas, Jr. W61l , 2359 Creston
Dr., Ho llvwood CA 90068.

TEN-TEN NET
WINTER 050 PARTV

Starts: 0000 GMT Satu rday,
February 12

Ends: 2400 GMT Sundav .
Feb,uary 13

The contest is sponsored bV the
Ten-Ten Interna t io na l Net o f South ·
ern California, tnc ., and is open 10 all
ama teurs - but only 10-10 members
are eligi ble fo r awards. All contacts
must be made o n 10 meters, any
mode, and a station may be counted
onlv once.
EX CHA NGE:

Name, QTH, and 10-10 number .
SCORING:

1 point for each contact plus 1
point if with a 10·10 member. Ma~j ·

mum of 2 points fo , anyone oontact.
LOGS:

logs should include date and time
of each contact as well as the ,equire<!
e~change information.
A WARDS (for l Q. 1O "",mbers onIyJ :

Certificates to f irst and second
placl! winners in each US district .
AJaslIa, Hawaii; each VE d istrict;
Central Amer ica and Caribbean; South
Amer ica; Europe; Africa and South
Atlant il:; Asia and Northern Pacific ;
Austra lia. New Zealartd ..d South
Pacif ic. Send logs to Grace Ountllp
K5MRU , Bo~ 445. u Fe, i. TX
18559. by March 31 . For complete
resu lts, see the 10-10 Net Sumrnfor
Bulletin. To be<:ome at0-10member,
wort< any 10 members and send a hst
of those ton taeted along with $3.00
to the manager in your dist,ict .



~ ESU LTS
RESULTS OF THE 1976 WASHINGTON STATE OSO PARTY

Washington County Winners: AK WB8GLO/Kl7 720
AZ AA7HR E 5916

County Call Score (p ts) CA KI!IGJD/6 13530
,. Adams W7GHT/m 486 CO AD0QIX 2772

rs Asotin W7GHT/m 204 CT WUTD 1672

Y
Chelan W7KWT 4012 DE WA:MPY/3 100
Clark W7FOE 4329 FL WB40GW 3600

, Columbia W7GHT/m 360 GA AA0DGL/4 1050

s Cowliu WA7PMW 12006 n, W9WR 1088

n Douglas WA7WET 2375 IN WB90UX '5<l
,. Ferry WA7WET/m 231 IA WI!IPRY 3312

h Franklin W7GHT/m 352 KS WB01AO 1036
Garfield W7GHT/m 247 KY W4KFB 144
Grant W7GB 9336 LA W5WG 2040

L Grays Harbor W7FGD/m 25 MA AC1AOE 1292
King WA7UOG 41503 MI WBBPFB 550
Lewis W7FGD/m

.
30 MN WB\1LNO 93'

n Lincoln W7GHT/m 459 MS AB4WHE/5 794
M~, W7FGD /m 72 MO WB\10TA 594, Okanogan WA7WET/m 251 NE WB0HEU 306

s Pacific W7FGD /m 32 NJ WA2EJZ 140
Pend Orielle W7GHT/m 90 NM W5Tll 815

0 Pierce W500Q/m s NY W2NCI 850

v San Ju an K7NCG/7 1250 NC W40MW 67', Skagit W7IEU/7 + 4080 OH AD8MLO 462
WA7FKM OK K5DEC 650

Skamania W7FGD/m lOB OR WA7WHW 14104
Snohomish K7UWT 9156 PA AC3ARK 1260

e Spokane K7TAK/7 1755 RI Kl0FD 72
Stevens K7KFY/7 7320 SC K40AO 40

e Thurston W1FGD/m 15 SO WA0BZD 100
Wahkiakum W7FGD/m 171 TN AB4WFT 1536

, Whatcom W7VRO 51597 TX WA5KQD 1240
Whitman W7GHT /m 1 UT K7saD 70

• VA W4JUJ 30'

t Out of state winners: WI WB9NDO 1800
Manitoba VE4SW 1248

State/Provo Call ScOrf! (ph) Ontario VE3EJK 156
AL K4ZGB 2160 Japan JR1NRP 270

s

~ ESU LTS
RES ULTS OF THE TEN-TEN INTE RNATIONAL NET SUMMER osa PARTY , AUGUST 7·8 , 1976

WA1UAD 394/723 WB00HV/I!I 716/1277 HP1GD 100/188
WA1KOC 354/662 WBI!INHD 468/846

JA3XOG 25/40
K2ARO 464/850 KH6lAA 97/177
WB2WRT 324/605 KH61LF 83/151 ZLlARO 17/30

ZL2BAO 12/22
WA3DAL 607/1090 VE1ABR 195/362
WA3TRI 605/1082 - Multi ·Op . Station

VE2Xl 113/209 .
W40ZF 658/1151 VE2EGH 100/181 Chapter Scores:
W4GKF 573/1017

VE3AHN 210/387 GatewiJY Chapter 3261 /6139
WB5Fll 709/1307 VE3FAK 141/270 LIARS 3050/5758
WB5EHF 621 /1125 Delaware Valley 2238/4100

VE4VV 135/250 Colorado 2189/4043
WB6PXP 740/1306 VE4UL 72/139 Houston 2132/3992
WB6MOA 290/531 Devil's Triangle 2193/3991

VE5SM 19/35 Bay Area 1725/3259
K7PXI 358/654 Michigan Robins 1662/3173
WB7AEB 291/551 VE6BCC 48/91 S. N.E. Nutmeg 1483/2781

VE6BAS 38n2 Thunderbird 1426/2612
WB8FAG 439/808 MoKan Teners 1243/2364
WA6PRL!8 448/803- VE7SR 134/240 Cypress 1266/2344

Milwaukee 1101 /2104
WB9USW 450/816 YV4BDB 109/204 Sky Blue Waters 1099/2043
WA9ASZ 265/508 lU6DWZ 10/20 So. California 1074/1993

Yl·OM CONTEST
Phone

Starts: 1800 GMT Saturday,
February 19

Ends: 1800 GMT Sunday,
February 20

CW
Sta rts: 1800 GMT SaturdiJY,

March 5
Ends: 1800 GMT Sunday,

March 6
Sponsored by the YlRl, the co

test is open to all licensed operato
throughout the world. All bands rna
be used but crossbend operation and
net contacts are not permitted. Phon
and CW contacts will be scored a
separate contests. so please subm
separate logs. A station may be co
tacted no more than once in eac
contest for credit.
EXCHANGE:

aso number, RSIT), and ARR
section or country.
SCORING:

One point is earned for each stat io
worked, Yl, to OM or OM to Yl,
Multiply the number of differen
AR RL sect ions and/or countrie
worked. Contestants running 150
Watts input or less on CW and 30
Watts PEP or less on phone rna
multiply the score by 1.25 (low powe
muttl.
LOGS:

Entries in your logs m.ost show
band wor ked at time of contact, t im
and date, and trans mi tting power
Please remember to submit sepa rat
logs for phone and CWo Send logs to
YLRl Vice President, Beth Newfi
WA7FFG , 826 W. Prince Road - 06
Tucson AZ 85705.

A cup will be awarded to the fi rs
place YL and OM on both phone and
CWo Second and third place winners in
each contest will receive certificates
Certi ficates will also be awarded to
the high sco re phone and CW winner
of each state, VE call area, and each
country .

THE UNITED STATES OF
AMERICA COUNTIES AWARD

BY CAll. ARE AS
12 separate awards fo r confirmed

contacts with stations operating in
counties of the 12 US call areas. 1
th rough O. Alaska and Hawaii. Classes:
A .. all counties in call a rea: B .. 2/3
counties: C .. 1/3 counties. Anyo ne
holding all 12 awards Class A (all
counties in US) issued free trophy I

CW COUNTY HUNTERS NET
AWARDS PROGRAM Iner meets

Mon 2400Z/3575.
Wed 2300Zn055,

Sat 1400Z & 2000Z/14070
and Sun 1430Zn055)

Basic awards are $1.00 with en
dorsements for band, mode or mixed.
Seals and endorsements free at time of
issue; thereafter SASE, list and award
number requ ired. No date limits, all
confirmed contacts count - mobile.
portable or fixed. Honor system - no
signers needed but awards manager
reserves right to request anyone or all
QSls at applicant's expense. Send list
of required info to: Awards Manager,
George tevensercr Wl OPJ, 399 Buck
St.. Bangor ME 04401.
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The supply of these back issues
whe n these are go ne , that will

procrastinat ing.
Si ngle issues
Ten back issues (your choice) . .. .. $12 postpaid in US.
Twenty-fi ve back issues (your choice) $20 postpaid in US.
Twenty-five back issues (our choice) $10 post paid in US.
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------------- --- - ---

Ken Cole W7fDF
P.O. Box 3
Vashon WA 98070

- - you just never know

WOW!

Talk About DX - -

third response I've had from
this planet ; the first two were
W6s and initially hel pful with
informa ti o n about your
society struc t ures , but afte r a
bit they indicated defi nite
host ilit y. Somethi ng to do
with the ARRL Cou ntries
List. Now then, I'll just run
down this for m and we'll fill
in a few blanks. Okay ?"

" Listen, if you guys are
havi ng a par ty over there ,
t ha t 's fi ne, and good luck,
but why don't you just let
t he rig cool off and playa
little poker? Or spin-the
bottle if it's Y L night. This
ai n' t old-rirrev CB, good
buddy."

"Please, I'm allowed only
e ight hours scanni ng and two
hours after entering sy nchro
nous orbit he re, so, if you
d ' . d ..ont rrun ...

" Great. I suppose you're
going to tell me next tha t you
learned English at U.C.R .A.
What are you guys rea lly up
to?"

" Language is irrelevant,
obsolete for aeo ns. We're
com municat ing by the stan
dard process of hetcrod yn ing
bra in waves . It 's simple but
o b vio us ly yo u wo uld n't
understa nd. No offe nse . Now,
how about so me answers?"

" Okay, I' m gam e. Up to a
poin t. AC2 50LS f r o m
W7IDF, and if anyo ne wants
to brea k in I'd be grate ful. Go
ahead."

" Well, t he main assign
ment: Is there intelligent life
on your plane t ? Wh at I got
fro m those W6s pretty much
confir med my suspicions."

" Do n't jump to concl u
srons; Califor nia's another
world, and your contacts
probably we re in L.A. to
boot. Di d they leave you a
little confused?"

" I mentioned that we had
ope ned a file on your recent
upper atmosphere nuclear
explosions and asked if they
could give me any exptana
t ion . What they told me was
depressing - this business of
you guys killing each other in
wholesale quantities every
generation, and killing other
life fo rms for fun. You got
off on the wrong foot some-

s ile nce. " W7 ID F , ne a r
Sea ttle," I said hopefully.
" Name's Ken. You 're very
weak but per fectl y readabl e."

The rep ly was prompt.
" Thank you. I could use a
litt le help here. Are you
busy?"

"Okay. Yo u are the o nly
signal I' ve heard on the band
in the last hal f hour . Good
quality, just weak, and I
d idn 't get your call."

"T ha nks. Th i s is
AC250 LS. Alpha Centaur!
Twent y Five Outer Lim it
Survey. If you don' t mind,
I'd like to ask you a few
questions."

"That's a fascinati ng call ,
old ma n. Been watching a lot
of 'Star Trek' re-runs lately?"

"You lost me there , but
never mind. Th is is a routine
solar systems check and we
appreciate your cooperation.
By the way, you're o nly the

hours befor e I had been Fas
cinated by the fine quality of
thc pictu res from the Viking
o n Mars - a low powe r TV
transm itter 250 million miles
away. Irony. Finally I par ked
t he transceiver on 14.225 , set
the Scanalyzer swee p wi dth
on 50 kHz and idly sorted
t hrough the QSL fil e , musi ng
on yes te ryear's hard-won
souvenirs of yout h, all-night
vigi ls, forty Watts and a good
Zepp.

Just as I was thinki ng
about shutti ng down I heard
a clear " Hello, hello ." Pre
cisely on freque ncy, nice
audio. Nothing on the scope,
and the 5 meter d idn 't move,
but I recalled fiddli ng with it
earlier in the eveni ng when
eighty was so noisy. And on a
quiet band t he Yaesu was
notably kind to the most
minute signals.

" Hello, hello" again, then

T wenty met ers seeme d
unusua lly quiet after

listening to locals and heavy
static crashes on cighty for an
hour, but it was late and the
middle of the week. Whcn I
ha d changed bands and
flipped the antenna coax
switc h under the desk, it
sou nded as though propaga
tion had been cancelled for
the evening. The swr checked
out at a normall.2to Lu so
I assumed the antenna was
still up and connected. CQ
brought no reply, and a care
ful headphone search across
the band for another diehard
was fruitless. Inact ivity was at
a peak.

Patience and a hundred
Watts into a vertical verge on
fantasy when you need a kilo
watt and a four element
quad, but with freaky condi
nons you just never know, so
I persisted. Nothing. A few
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behind t he
life-destructive
all the fancy

where. And a ll th at st uff
a bo u t ra cial antago nism ,
for tified political fencing all
over the planet, paroch ial
lan gua ge struct ures perversely
blocking co mmunicat ion 
w e ird , m a n ! Any com
men ts?"

" Abo ut intellige n t life o n
Eart h? I used to thin k th ere
was, but by the t ime I go t
int o lon g pants I was very
doubtful. Haven 't see n mu ch
ev ide nc e of int ell igen ce
lately , bu t I may have m issed
so meth ing."

" I see. Let 's t ry to get
somet hing specific here, so
who would you say is the
wisest man o n th e sce ne
today ?"

" Hope nobody is taping
t his. Well, you asked a to ugh
o ne , a nd I rea ll y don 't know
what to say . Wood y Allen, I
suppose. I would have sa id
Stan Freberg a few ye ars ago
- a nd I did n 't know ho w to
spe ll h is name then eit her 
but he 's kept a pretty lo w
profile since th at business of
pai nt ing airl ine rs to loo k like
locomotives."

"I don 't get it."
"So m e PR assignme nt

fro m Western Airlines I t h ink .
They wanted a scheme to
make peo ple thin k the ir
planes were as safe and re
liabl e as trains. That was
before Amtrak."

" I th in k we 're ge tting off
o n the wrong track he re.
Another item we've
no t iced some miscellaneous
jun k o r biting Mar s, a nd now
you 've got a primi tive sensor
device set up o n the surface
there. How a bout that ?"

" Alfa Charlie Two Five
O scar Lim a Sierra from
W710F . This is go ing (Q look
great in the log, AI. About
t he Mars lan der, I ca nnot tell
a lie; we done it. I think it
was timed to ce lebrate t wo
hundred solar o r bits under
o ur o wn flag, without a
fa i lure . Goi ng arou nd , I
mean. "

"Curlouscr an d curiouscr.
Yo ur planet a lready has
about 560 million o rbits in
the records at the main
office, so what 's so great
about two hundred ? Ne ver
mind, I'll jus t pu t down
' responsibili ty accepted ' and
you proba bly wo n 't hea r any
more about it. Bu t o ff t he
reco rd , wha t was the real
reason ?"

" Beats me. We ha ve a lot
o f problems right here we
can't see m t o solve. I hea rd
some rumo r a bo u t d um ping
our nuclea r wast e products
o n uninhabited plane ts, but
who knows? Ju st curiosi ty I
suppose."

" Wha ddya mean , who
knows ? Yo u said it was your
lander. "

" Well, our technologies are
symbio tic and accelera ting.
The result is we 're alread y up
t o o ur trifoca ls in asto nishing
i n ve n t io n s, horr if yin g
w eapons a nd ne w taxes.
Those pic tures fro m Mars are
great, but I do n 't know where
we 're go ing reall y, o r why.
Guess that 's what I mean. I' m
dumb ; go ask a scie ntist. "

"Sounds worse than I
t hought, but cheer up - you
guys are new a t the game. A
rece nt c hec k a t t his stat ion

reported no ac tiv ity at all ,
just random life fo rms too
elementary to a llo w commun
ication. Let 's see now - a
simple quest ion about your
inter planetary probes: How
are t hey powered ?"

" Chem ica ls. Hydrogen and
oxyge n fo r the roc ke ts,
maybe, a nd to pro duce the m
I suppose so me nuclear plant
o ut pu t is invol ved , but most
produc t ion is sti ll based o n
fossil fue ls. An d some hydro
elect ric wattage - courtesy of
gravity. But the big money's
in foss il fue ls."

" Figures. The sa me ol d
nat ural resource rip-off, but
d on 't get d isco uraged
you'll soon be into solar
e nergy. Anyway, no swea t for
th e galaxy. Cer tai n ly you
ha ven 't broken th e speed-o f
light barrier ve t."

" Do ubt it. Ma ybe o n the
free ways no w and t hen . Why
do n't yo u che c k w ith Ca ltech
o r somebody? Like I said , AI,
it 's mo ving so fast us peasa nts
don 't know up from sideways
a ny more. Hey fettas, a ny
breakers?"

" Don' t apologize if science
isn' t your bag. As a matter of
fact , a ll the significa nt data
a re be i ng collec ted a nd
ba nke d autom at ica lly; it's
just nice for me to have a
contact no w a nd t he n. Some
ti mes t his job ge ts o n my
ne rves. Oh yes, o ne bad t h ing
about a ll these sensors:
The y 're totall y insens itive to
motivatio n phe nome na. With
immature social systems t hat
tend to go off in ki nky direc
tions, it ca n ge t ha iry for o ur
prognosis processor, so tell

me what ' s
e mphasis o n
devices. Why
weapo nry?"

"AC25 0 LS a nd a nyo ne
e lse who would please join us ,
from W7 IDF_ I don 't think
t ha i was a very nice t hing you
said the re, AI , a bout im
ma ture social sys tems. But to
a nswe r t he q uest io n : I rea lly
don ' t ha ve t he fa int est idea.
In my lifet ime t he re ha ve
been four majo r wars, and ye t
I' ve been a ll o ver this p lan et
a nd rarely met a nyo ne I
d idn 't like. Also, do n 't get
t he idea that we 're not law
abi d ing fo lks - just take your
clot hes o ff publicly a nd un
less you' re ge tting pa id to do
it, I gua ra ntee you' ll find
yourse lf in th e po key before
you ca n say Buck Roge rs.
About t he IC BM s a nd red
t ele pho nes, I'd leve l wit h
yo u, but I'm as much in the
dar k as you are."

"See wha t I mea nt about
you guys be ing a litt le wei rd?
Sou nds like science fiction
a nd makes less sense. We ll ,
ti me's running out but than ks
for the c hat. I'd like to stick
around but I have to get to
t he ne xt solar syste m. You
kn o w ho w it is, 'pro mises to
kee p, a nd miles to go before I
slee p.' Bet t hat sur prises
yo u."

" Not rea ll y , AI. No th ing
sur prises me m uc h a ny more,
a nd also I noticed tha t whe n I
t hough t I was switc hing to
the twenty meter a ntenna ,
what I d id was put t he r ig o n
the dummy load . Anyway,
it's long past mid night , so
have a nice day." -
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Fig. I. Schematic of the QRM Zopper.

The output at pin 3 of IC l
contro ls a 2N4901 transistor
switch which is in series wi th
the broadcast rad io battery
sou rce. When pin 3 is high,
the switch is open. When pin
3 is in the low state , the
switch is closed and the
broadcas t radio is on. There
fore t he Zapper silences t he
broa dcast radio fo r t he dura
t ion of the trigger signal plus
t he time it t akes to charge the
RC timi ng circuit.

The trigger signal s connect
to the cathodes of the t wo
1N400 l trigger diodes, 02
an d 03. The diodes isolate
the transceiver circu its fro m
the l apper and from each
o ther whi le coupling the trig
ger signals to the trigger pin
o f ICl and the base of Ql .
10 , a 555 in a monostable
circuit, is triggered by the end
of the output pul se of ICl.
10 generates a 0.1 second
holdoff voltage in the trigger
c ircuit im mediately following
the timed period. The holdoff
voltage preven ts any swi tc h
ing disturbance in the broad
cast radio battery circuit
from retri ggering ICl.

Originally the l apper was
operated with the ca r battery
voltage on the ICs, but IC l

for your

,

use

car battery source from the
broadcast radi o. The battery
Is reco nnec ted a few seconds
afte r t he end of the tri gger
signal. A new tr igger applied
while the 555 is timi ng out
stops the rundown of the
timer, cancels the elapsed
rundown time and causes t he
ba tlery to remain discon
nec ted, so QSOs free of Q RM
from the broadcast receiver
a re en joyed by elect ro nic
means rather than manual
adjustments.

The 555 timer is ope rated
in the missing pul se detec tor
circuit shown in the 555 data
shee ts (refer to Fig. 1). Ql , a
sma ll PNP tr ansistor, prevents
the RC timing circuit Rl -Cl
from chargi ng until the tri g
ger applied to the base of Ql
is removed. This forces t he
555 timer ICl to begin its
timing action after the carrier
ends or the microphone
swi tc h is released ; it delays
the connection of the car
batterv to the broadcast radio
for the few seconds necessary
for the RC circuit to charge.
The beginning of the negative
goin g tri gger a t pin 2 o f ICl
causes the output pin 3 to go
high and remain in this sta te
until the RC timing circuit
has charged to a ce rtain level.

2m squelch

another

Be Squelch

-

An Automatic

"

-

e"'",~
~ ,e,,.

,

Hubert E. Minchow
1065 Lynnwood Avenue RE.
Renlon WA 98055

where the voltage swin gs
from near 5 V or higher to
ground poten tial with an
incom ing signal. If necessary,
a simple transisto r switc h can
be added to invert a volta ge
from one of these sources and
amp lify its swing to mee t the
requ ire me nts fo r t he rece ive
tri gger.

Th e Q RM Zapper IS

designed around a 555 inte
grated circuit, and it silences
the broadcast receive r by
switching off t he ba ttery
voltage to the broadcast
receive r. Eithe r t rigger fro m
the transceiver starts the
astian of the

l
t imer. Tr ig

gering t he 555 removes the

.,
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"
'"

"

- "(')

" ,
l.,-"..J

.,

.,

I f you have ever wished
you cou ld l isten to your

car 's commercial broadcast
receiver wit hout missing a ca ll
on your t ran sceiver or
scrambling to twist volume
control.. when a ham signal
pops in, the Q RM lapper is
the answer to your problem.
The Q RM lapper wi ll silence
the broadcast receiver when
ever your transceiver picks up
a signal and then restore the
broadcast receiver a few
seconds after the transmission
c e a..es. The Zapper also
silences the car radio white
you transmit, so you can
enjov a 050 without being
QRMed by the news.

While the original l apper
was designed to be used with
an Ieom lC-22A, any trans
ceiver is capable o f furni shing
t he two tri gger signals
required to make the lapper
work. The t riggers have to be
negative going, so the trans
mit trigger ls obtained fro m
the microphone switch by
con nec t i ng to the hot
(ungrounded) side of the
switch. In the teem 1C- 22A,
t he receive t rigger is ta ken
from the emitter of Q26 . Q26
drives the receive signal lamp
when an incoming carr ier
breaks t he squelch, so t he
emitte r volt age drops to near
ground potent ial and sat isfac
torily serves as the so urce for
the receive trigger.

For transce ivers wit hout
the ca rrier lam p feature, the
receive t rigger ca n be picked
up fro m some poi nt in the
sq uelc h or AGC circuits
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Additional parts requ ired : 2N 4901 transistor, TO-3 socket, Wakefield
6 103 heCit sink , mica insulator, hardware. box and wire.

Fiq. 2. Component layout of QRM Zapper printed circuit
board.

The QRM Zapper boar d 14A6 etched and drilled is available from t he
CRS Company. P.O. Box 1125 . Kent WA 98031 for $3.00. C_om pletely
assembled a nd tested boards are $10.00 from the same supplier.

t he collector of the 2N4901.
This places the radio load in
the switched outpu t of the
Zap per. The n solder t wo
wires to the vacated lug of
the on-off switch and connect
one of these wires to the
e m i tter of the 2N4901.
Solder the other wire to the
pad marked " 14 V" on the
printed circuit board. These
wi ring cha nges enable the
broadcast radio on -off switch

to also control the power to
the QRM Zapper.

Two wires for the t riggers
are installed from the trans
ceiver to the solder pads
marked "T" on the printed
circuit board. The lcom
IC-22A has an accessory
socket at the rear whic h was
used for the trigge r wi ring so
the transceiver cou ld be
disconnected and removed
from the vehicle. If a socket

4 .7 u F, 20 V t antalum capacitor
0.02 u F, 50 V ceramic cepaciror
20 uF, 6 V tan talum ceceotor
1N4 001 di ode
555 1C
78L05 voltage regulator
3638A PNP transistor
2 N3904 NPN transistor
2.2 megohm, Yo W resisto r
22 k Ohm, Yo W resis tor
1 k Ohm, V. W resist or
4 .7 k Ohm, Yo W resist or
120 k Ohm, Yo W res istor
2.2 k Ohm, Yo W resist or
560 Oh m, Yo W resistor
820 Oh m, Yo W resistor
100 Oh m, Y4 W resist or

Parts List

ct. C6
C2, C3, C4, C5
C7
0 1,02,03
IC1,IC2
IC3
Ql,02
03
R l
R2, R4 , R9
R3
R5
R6
R7
R8, R1 2
R l 0
R 11

terminal of the t ransistor.
The emitter of the 2N4901
connects to the car battery
p os itive sou rce, and the
collector is wired to the
broadcast radio pos itive
battery lead. This places the
transistor switch in series
with the car battery an d the
broadcast receiver.

The Q RM Zap per can be
assembled in its own box or
preferably insta lled inside the
broadcast receiver case. The
small size of the printed
circuit board shou ld make it
easy to find moun ti ng room
inside the radio cabinet. The
2N4901 t ransistor on its heat
sink can be installed ins ide or
outside the radio by dri lling a
pair of moun t ing bolt holes
through one of the vertica l
si des of the heat sink.
Number 4 machine screws are
large enough to hold the t ran
sistor. The meta l t ransistor
case is the collector connec
t ion, so the 2N4901 has to be
insulated from the heat sink
with a mica insu lator .

Before in s t al ling the
printed circu it board inside
the radio case, remove the
wire(s) connected to the cold
side of the broadcast radio's
on-off switch and connect the
wi res that were removed to

would intermittently self-trig
ger the broadcast radio and
sometimes si lence it continu
ously. Several brands of 555s
were tested but they all
performed the same. The
solution was to operate the
555s at 5 V. IC3, a 78 L05
mi niature voltage regulator,
supplies the 5 V. A pair of
small transistors, Q2 and Q3,
are used to interface between
the 5 V output of IC1 and
the 14 V level of the 2N4901
switch. The 2N4901 transis
tor is used instead of a relay
an d is capable of handling 5
Amps.

The three ICs and the
three small transistors with
the ir ci rcui t components are
mou nted on a small printed
circuit board. The single sided
board measures 1.2" x 1.9 " .
The 2 N4901 transistor and
heat sink are moun ted sepa
rately. A Wakefie ld 6103 heat
sink was used, but any small
heat sink for TO-3 style t ran
sistors can be substituted
since there is very littl e heat
developed by the 2N4901
tranststor.

One wire runs between the
PC board an d the 2N4901
tra nsistor, co nnecti ng the
solder pad marked "B" on
the PC board to the base
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is not available on you r rig, it
would be wise to provide
some practical way of dlscon
nectln g the trigger wi res, such
as installi ng a plug and socket
or moun ting a screw type
terminal board at the trans
ceiver.

The QRM lapper can also
be installed in its o wn case. A
small box si milar to an LMB
number OOl which measures
2-5/16" x 2-1/8" x 1-3/4" Of

a Radio Shack #27().235 box
of slightly larger dimensions
will easily contain the printed

circuit board and the 2N4901
with its heat sink. If the
broadcast radio has an in-line
fuse holder, a Radio Shack
#270-1281 in-l ine fuse holder
can be used to connect the
lapper in series with the
b road cast radi o battery
source. Connect the fuse
holder leads to the 2N4901
transi stor socket in such a
manner that when the fuse
holders are mated, the car
battery is connected to the
emitte r and the broadcast
radio lead connects to the

collector of the t ransistor.
Then connect a wire from the
2N490 1 emitter to the 14 V
solder pad on the printed
circui t board. Connect the
ground solde r pad on the
printed circuit board to the
vehicle ground system.

All components, including
the three ICs and the three
small t ransistors, are soldered
directly to the printed circui t
board. Component locations
are shown in Fig. 2. Most of
the diodes and resistors are
installed vertically, with one

end of the body placed
against the PC board and the
other lead bent back alo ng
the body and inserted into its
solder pad hole. The printed
circu it board ca n be mou nted
with two #2 machine screws
in the upper cor ners. Holes
for this purpose are indicated
in the foil pattern and shown
in Fig. 2. The foil side of the
board must be separated from
any adjacent metal by at least
0.2" by the mounting hard
ware to avoid shorting out
the Zac per. -

from page 86

Cart M. Chernan WA3UE R
Tarentum PA

TO FCC - NUTS!1 1

Dear Sir.
I am extremely interested and dl$

us-bed about the amount of time the
Commiss;on ta kes to process all am.
tec r radio licenses. I have been Ii·
censed since 1961 1961 and I can
understand. with the increa sed nu-n-

Chairman of the FCC
Yo rk St reet
Gettysbu rg PA

Continuoed on page 126

he x numbers.. He takes the number
H'39B D· a nd laboriously converts it
to 14 ,781 decimal, then rem.ks how
di fficult the conversion into binary
would be. Translat ing from decimal to
binary is no picnic. but hex to binary
is a natural. Simply take each hex
digit and write it as OJ fo ur d igit binary
number (to match hex 0 throuV! he x
Fl. Here , 3 becomes 0011. 9 becomes
1001 , B is 101l , and D isll0l for .
tra nslation from W39 BD' to
B·ool11oo1 10111101 ' in less t ime
then it takes to write this. (The B
stands fo r bi nary .)

Also in th is issue. I fif\d someone
willing to charge S4 for a deck o f 25
cards in FO RT RAN. Su rely anyone
with half an ounce of ty ping skill
(even myse lf!l and access to a key 
punch could punch these up ;n ten
minu tes or less, Let's see now, m y
installat ion figu res that each card
costs it 1.7ot, call it 2ft with the
"labor" involved. Prices may vary, but
I see a 400-800% profit on each sale.
Ho w do you reconcile this exorbi 
tant fee for such a simp le func tion?
Heck, I'll do it m yse lf for half p rice.
Send check or money o rder to Joe
Larson, 1983 St ro ngs Avenue, Stevens
Point WI 54481 . 00 I hear a dollar?
Hang around a uni verSity ccmovter
center and you can probably do it
even cheaper.

Now, if tha t $4.00 included t he
computer run 0 1 15,000 pages or so, it
wou ld proba bly be well worth it.

Aside from all this. keep up t he
good work, Wayne. I've enjoyed 73 as
long as I '~ been a ham. since 1964
Put me down for three more years_

Joe Larson WA9NDV
SteYens Point WI

ITHREE MORE YEARS

Sorry OM, but a pr inter'I 5frike forced
the Holiday issue to be mailed with
out wrappers. Things will soon be
back to normal; sorry again for the
inconven ience. - Ed.

The Ho liday ;5$00 o f 13 is great ! I
just got it yesterday and got an idea
for my car's two met er antenna_

The article on the " Frumious Hexa
decimal·' is interest ing bu t incomple te.
I've been programming on IBM equip
ment lor a living for about three veers
now. and in our shop, hex numbers
come in many sizes: X. H lthis one
the author knows l, F, and D. These
are all indicative 01 the amount of
storil')e taken up by the he x number,
X indicates, single byte. a value from
X·CXY to X' FF· 10 to 255). H e a half
word. or two bytes, and lhe number1
go from H'OOOO· to H'F F FF' or 0 to
65,535. F is for , lull word. lour
bytes lang, ,f\d 0 is a double word,
eight bytes long. I have never seen
,nyone use Just the quote marks to
indicate that' number is he x. but it·s
an interesting idea.

In the same article. the au thor
misses one of the nea te r properties 0 1

John P. St einer
Wo-r th ingt on MN

,~.

I ...i$h to state unequivocally tha t I
disapprove your dropping the brown
wrappers that PROTECT the maga·
zine. If thl'Y cost extr,. please send
me a bill. My latest copy arrived with
the corner torn 011 on the bottom,
,f\d with ben t cornl!'l"s on both the top
and bottom that go through the' whale
magazine. Th is may seem pic ky, but
my three year old back is&ueS are all in
beltef condi tion than my new maga
lOne.

I also am complaining about the
mai ling label being pasted on the
fro nt , ,long with a postal sticker
defac ing the cover.

I hope sincefely that you print th is,
as I would like all those who agree
tha t the practice of not prote<:t ing the
magazine should stop, to send Mr.
Green a teuer.

Thank you for letting me get on the
soapbox; 1 really hope you champ
your policy.

I
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f lare ptopagation work at LF and
VL F for about 5 years. Most of our
studies are at 24 kHz and 27 kHz for
the S.E.A. {Sudden Enchan tmen t of
Atmosphericsl and at 18 kHz for
5. E .5. (Sudden Enhance me nt o f
Signal I. I have monitored and re
corded every Irequency between 15
kHl and 600 kH z with my RBA-7
equip ment an d have yet to hea r reo
corded voice t ransmissions t hat speak
no koown ea rth language . o r dogs
ba rk ing at each othe r. What I do hear
are milita ry. com merc ial navigation,
omega. and standard stations thro ugh·
out the world. A~ far as the lac k of
des ign in VL F, the solar flare pa tro l
d ivis io n o f the A.A ,V.S.O. (The Amer
ican Amateur Associat ion 0 1 Var iab le
Star Observers) has been using so lid
sta te receivers (home built l for years.
We still rely on m iniatu re miller coils,
and have even designed an 5,E.S.
receiver for 18 kHz using a ceramic
fifter with an associated chart recorder
interface. As lor the lack o f comme r
cial gear available, I Could list dozens
01 receivers that can tune " below the
broadcast band : ' not to ment ion the
Drake DSR·2 or the Nat ional HRO
500. If he rea lly wants to know what
the LF and VL F l requency sPeCtrum
is all about. he can purchase a copy 01
my book. PrOPilfPti{)n and Solar F/~
Recording Handbook For The Ham,
SWL, and RMJlo Astronomer. which
will be published in early spring by
Tab 8ooks. Again , keep up the good
~,

Having been 3fl avid Il!ade r of yOur
magazine for the past couple of years.
I hllV'e not had need to write. I _it
impatiently Nefy month for each
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out he're are maybe conlused as to
how come you ain't at Brte. If any·
one asks, they are concerned, and if
anyone is concerned, then maybe they
have some fee ling of bias for you; you
won' t lose any th ing by levellil\g.

Now, about Kilob.wd: I th ink
dividing off some of this rea lty great
I/O stuff fro m 13 and making two
magaz ines is a mista ke. In all fairness.
I sho uld say I've ca lled the tast five
p resident ial elections wrong, e xcept
ing that I p icked McGovern over
Nixo n. So muc h for ba tting aver ages.
But here' s my cheC k for $ 12; you
have and are doi ng a lo t fo r ham radio
and I sure wan t to see what is ne xt
out of the Wayne Green typewri ter.

Hang in there; not many o f us in
the silent major ity eve- speak up, but
we do wri te che'ch and buy maga zines
fro m newsstaf\ds and pu ll for the guys
we know are wearing the white hat$.

Arnold Senter frll W6ESV
San DIego CA

If you're TNlly interested, write
Byte about it . .. and rlJ sure want to
5H what kind of an answer you get_ J
wondfu how they COIn explain to
rtJiOders what they did, - Wayne,

Fir1t I want to congratulate you on
publishing such , fine magazine as 73_
The teclvliQI articles art wrinen in
first class style, and the advt'rtising is
_II laid out ,nd in good taste. ThO!!
renee wrinen by the fella... in Lottle
Rock lt hO!! VLF capet} ptompted me
t o comment on his discussion of t he
VL F frequencief.. First of all, there is
oolhing secret o r mysterious or ·'out
of this world" about the LF or VL F
frequencin. I hwe been doing $Olar

. . ,
.. t. ~ •
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$29.95 each
Vired and tested , complete wi th
(-1 element

communicationl Ipeciali/tl
P. O. BOX 153

BREA. CALIFORNIA 92621

(714) 998·3021

K-1 FIELD REPLACEABLE ,
PLUG-IN, FREQUENCY
DETERMIN ING ELEMENTS

$3.00 each



Briefs
from page 17

minute period would eliminate the
problem o f false alarms caused by lest
t ransmin ions and ac:cidenlal activa·
t ion o f the ELTs.) Postlethwai te told
73 thaI a major airc ra ft company hilS
ageed 10 make all of their used tube
rad ios lNailable to repeater ,ites
throu!t'oul the nation .

Once the ELT si'7'al is de tected, OIl
tow cost di~ion·finding unit de
signed by Postlethwaite is used to
pinpoint the locat ion. As a plus. thi,
OF unit can be used by repeater
frOUPS to 1000 te illegal ltansminer1i
and jammers. Walch futu", issues of
73 lor arti(:1eos on the Happy FlyeR
lW1d e construction article on the OF
unit, which can be bui lt for uoW
$50.

The Happy Flyen are seeking
members end .nemptinll to form
!J"0ups throu.;.out the country . At
present , there ..-e 1>0 !Quldrons east of
Oklahoma. Anyone who is interested
in thei r proposals is welcome to join,
with no requirements of beinll either it

ham or a pilot. There are no dues or
member ship fees. Fo r further infor
mation. write to Hartlev PostltnhWllite
WB6CaW, EI«uonic Se..-ch Edue.
rion ¥Id Coordinltrion , '8" Hill".n
Aw" ~I~nt CA 94002.

An "administ retive del ey" et the
FCC in Weshington hBs resulted in a
two to three mont h holdup in the
implementation of multiple ch oice
code comprehension e~ams et regional
FCC offices, Two high·placed spo kes
men confirmed repo rts o f a de lay in
th e process of putt ing the d uplication
of new e xam tapes out lo r bid .

At press time, the FCC estimated
all off ices will have the exams by the
beginning of March, They will co nsi$t
of a five minute " ty p ical" 000. Alter
the copy i, sent, appl icant, will be
given a ten quest ion multip le cho ice
exem. The passing grade is 80%,

In September, a Denver resident
visiting Colorado SprinllS and t he
Pikes Peak a~a drove 10 the 12 .500'
level of the auto hi\t1wey on the Peak.
to do !Orne hiking. Heevy clOucls
obtcured the mount.in ItId. in hiking.
he s1urrbled and fell to a ledge locate(!
on the upper portion of the Bottol'Tt
less Pit drop-off - .I sheer cliff of
1300 feet, Unlble to ll'Ove. the hiker
IIV for 2'1.t d.IVs with a compound
fraetu~ of the leg, frostbite, ItId in
shock, without food . Wolter he ob
te ined by !Oaking • hltldlum:.hief in
snow, .nd then sq..-zin'i! it ou t.

The victim Wli ...tcued by the EI
Paso and Arapahoe Count ies Se.ch
and RetCue Tel".. in cooper.tiOn
with the US Asmy Medical HelicOPter
tea".. hom Fo rt c.tton CO, alter
being found by two memben of the
Pikes Peak Rlidio Affi.lt eur Associ....
tion . The lWTI.Iteun _e memben of
the S&R Team and, .....Ih othel" eeee
amateurs, hold been in on the "man·

11.

h unt" since it begun. Communicat ions
were provi ded by the PPRAA re o
peaters on 16n6 and 37/97 (highest
amateur repeater in the wor ld) and b y
the Telestar 87127 repeater .

It required three rock climbing
rescue teams to lower lhemselves by
ropes 1000' to the S1rickerJ man, after
which a Iu rt fer descen t of 800' was
necessary in order to permit a heli·
copter to transport the pat ienl to the
hcxpital. Lake Erie ARA Newsletter.
LaklMoOO OH.

Conflicting report, abound on how
t he new 40 chBnnel CB riqs . e doing
in FCC tests. Electronic EnglnHting
Times reported most of t he units
submitted hBd failed to pass t he new
emission standards tests. But Com·
munications Retailing. reporting on a
CB symposium he ld during October in
New York. q uoted FCC Engineer Ed
Schafer as saying beller than 5O'lli o f
t he uni ts su bmitted for test were
meeting cabinet rlldiat ion specifica
t ions. At the FCC labs outside
Washi ngton. spokesma n Fran k
Capef"iclge toid 73 the tests show
about 53'll. fa iling and 4 7'l1o passing,
Capef"idge says there are six tests, with
the cabinet radiation t~ a major
stumbling b lock. Loca l oscillator
tadiation is measured with a field
strength meter at 3 meters, and
Caperidge says most of the 40 chBnne l
units that are failing can't meet t he 5
mV specification, The FCC lab. at
press t ime, was working o vert ime o n
the 500 units submitted for Inspec
tion, with 106 certi fied, end less than
a month to go.

Northglenn CO has banned amateur
radio towers. Accord ing to the Pueblo
Ham Club Bulletin Grid Leak , an
appeal is underway, after a lower
court judge u p held the ordinance.
Tw en ty ·f ive w itnesses appeared
aga inst the law. but t he city govern·
men l ca lled no one. Despite the test i·
mony supporting amateur radi o and
the need fo r towen, Judge Cliffo rd
Goebbel found against the harTl$ , The
appea l is expected to take at least a
year.

In Apr il, 1779. a !rOUP of muti
neers look over the HMS Bounty . , .
sending the Bounty 's captain William
Bli\t1 and 1B crew members lo yal to
him on a 3 thousand mile jou rney to
Timor, and bad: to England, The
descendants of those who stayed with
the ship 'r!l , till on Pitcairn Island, a
South Pacific land mcm of 2 .5 tqu.,.
mil". off the main se.... lanes. with .I

very poor anchorage so boats ere
infrequen t. The only reliable me""s o f
communication with the outside
world is amateur rlldio, throu\t1
VR6TC, which is operated by To m
Christian. The main generato r recently
blew up and burned leaving the 150
islanders with small aux iliary llI!""'iI
tors, and a real energy cr isis, Bert

Moser W6H S is running a fund drive
to buy a new generato r fo r Pitcairn ,
and yo u can help by $E11 d ing a con"
mbunon. Bert's address is 2153 LYarls
Drive, LaCanada CA 9 10 11, Thanks
to aver~du/il(ion , Bulletin of the
Poinsett ia ARC, Ventura CA_

The Concord Bra$$pOunders Club.
New Hampshire 's oldest. helped 15
Novices get their licenses th is fall, The
Brampounders were the first club to
use 73's new Novice ClaSiS Study
Guide and Code Tapes as part of a
program designed to gain FCC certifi
cation lot tbe 73 malerials. Club
secretarv Nale Sanderson WA 1RWP
reports quick responses from Gettys
burg. Sl!'\'el"al fathef-son and husband
wife teams, and mo~ classes in the
'M>I"Q. ll t's efforts like these that are
making New Hampshire contacts a lot
eBlsier to con-e by, _ Ed.l

If you're lucky enOU\t1 to find
yourself in Hawai i this winter, check
out the amateur radio news being
transmitted Monday ni\t1ts Oller the
state repeater system. KH6GOW puts
the neViS togelhef, and transmits stert
ing at 8 pm local t ime over 28/88
Diamond Head. 34/94 Haleakala, and
22f82 Mauna Loa. " And that 's the
way.tis .....

The FCC has suspended ai/license
fees. after a US Court of Appeals
ru ling which invalidated the Commis
sion's fee schedules. In a suit brought
by broadcasting interests, the court
fou nd that t he FCC had to iustify all
o f its fees based on the cost of any
given service . An FCC spokesperson
to ld 73 the Commissio n decided it
had no alternative bu t to suspend t he
fees effect ive Janua ry l st, and launch
a study into the legel and admi nist ra·
tive imp lications of ref unding fees
coll ec ted under th e current schedule.
Fo llowing a US Supreme Court deci
sion in 1974. th e Commission estab·
li shed a new set of fees, while at t he
same t ime requesting legislative action
to correct de ficiencies in the laws t hat
enable it to collect them, The FCC
posi tion. at press time, was that with·
out an act of Congress, it could not
collect .ny fees. It could then be some
time before ham or CB license applica
tions will req uire the 54 fee. As for
refunds, ll'Ost of the pressure is
coming from broadcaster,. whose
license fees run into the thousands of
dollars. The FCC budget i, not ex
cec ted to suffer. since the lee money
!Ill" in to the ge,.,itl fund, with a
separate budget for staff SlIlaries and
operating expenses. The plaintiffs in
the case included the National A$SQci·
Ition of Broldeasters, the National
Cable TV Associ.tion, the EhsC'tfonics
Ind ustry Assoc iation, and Capital
Cities Communications.

Obtaining insur__ cowrage for
mobile rigs is becoming an exercise in
frustration in many e-e.. of the
counlry, With tbe prol iferat ion of
r ip-off ilrtists coming on the heels of
the CB boom. many insurel1CB com-

panies are refusing to insure mobile
radios, at any price.

Un til recenuv, automobile radios
were covered under comprehensive
po licies as another item in the car ,
However. In most areas of Ihe
country, this has changed. Many auto·
mobile Insurance companies are
including clauses which specifically
exclude 2 way radios from coverage.
Depending on where you live in the
country. you might be able 10 add an
endorsement to your po licy 10 cover
the rig. This is comp~tel y up to the
state insueeoce commissions l if the
companies wish to offer itl. In New
Hampshire, an extra five dollars covers
2 way redtos completely. Dowo in
Mas$achusetts, which has the highest
rate of automobile theft in the
COl.mlry, coverage can 't be boughl at
any price.

Most policy e ndorsemen ts car....,
requeerrents that the rigi be securely
fastened to the llUtomobi le . IOuick·
rerease mo unts are not considered
secure mount ing.1 Another require
rrent is that the car be loc ked. What
this means is that in order 10 1'1_
your c laim paid, it's necenarv Ihat the
car show si!1ls o f forc ible entry. If
the thief who r ipped off the rig had.
master key or even pu t a coat hanger
throU<jl a gasket , chances are Ih.lt
noth ing will be co llected since no
si!1ls of forc ible entry will be evident.

The best way to gel around these
requirements used to be the personal
property f loater policy. which insured
just the radio as a piece of property.
73 talked with several insuran ce
companies who no longer offer them
for two way rad ios. They draw no
di5l inction between CB rigs. business
band radios. or amateur units. Spokes
men at the companies po inted out
t hat from the thief's eye view, t hey all
look t he same, as many harns will
attest t o after having thei r rigs ripped
off Of hea ring "breaker 19" on the
local repea ter ,

It's ex pected t hat if rad io theft and
the CB boom continue at thei r present
pace, virtually no insurance will be
availab le within the next couple of
years for 2 way rig,. In the meantime.
the best precautions that hams can
utilize are locking cars, engraving
driver's license numbers on r illS. hiding
antennas, or. best of all. ~ll'Oving the
rigs completely from the car when
leaving it for any period of time.

Mo~ than a half dozen petitions
have recently gone into the FCC
hopper, with two others bounced. A
proposal to force SSTV out of the
phone segments on 20 metet'S WllS

dismissed , along with a request thilt
AM be banned below 10 meterl. Both
act ions are not interp reted to me.,
actual death of the proposals, but
instead the FCC's judgmen t that they
can be covered under e ~ining dockets,
probably 20777 lbandwid thl.

Other pending pet itions include
RM-2767, which asks for mul ti ple
trusteelilip of c lub stat ion,: RM·2768,
to a llow concurrent holding of Novice
and T ec h n ic ia n cl ass licenlleS;
RM-2769, requesting formation of a

Continued on PlIfJf! 138
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INTERMOD? Virtually None!
SELECTIVITY? Really Super
NUMBER OF
CHANNELS? From 1 to 22

The GTX·202 is adaptable anywhere-at half the
pri ce of synthesis- so, buy at low acquisition cost,
and add c rystals later as you want them.

CHECK THESE OUTSTANDING FEATURES:
• Massive heat sink to maintain power

over prolonged transmissions
• 30 watts (nom.) output
• a-cote crystal fi lter
• 'l fi-pln accessory jack
• Dual-gate MOSFET front end

Same Circuitry as used in Genave's famous Land
Mobile transceivers .. . Manufactured in America by
the same Government-Inspected fac ility that pro
duces high quality reliable communicat ions and
navigations for mar ine and ai rc raft industries.

GTX-202

S23995
(t ~cl. 146,94 MNI I

• Rubber ducky
antenna,

• Wrist u fety
carrying-strap
inc lu ded

.6 c ha nnelS
• Factory-direet

to you f

Accessories
Ava ilable
• Nica d batte ry

pack
• Charger for

GTX·l battery
pack

• Le ather carrying
case

• TEll. tone
encod er for
a uto patch

TE-l

55995

CHECK THESE
FEATURES:
• AU metal case
• American m ade
• Accepts standard

plu g-in cryst als
• Features 10.7

MHz c rys ta l
filt er

• Trimm er caps on
TX and RX
erystars

.3.$ watts out put
• Ba tte ry holder

accepts AA
regular. alkal ine
or ni cad cells

• Mini hand·held
measures ...
h igh x 2.625"
w ide x 1.281 "
deep

GTX-I
Hand-Held
z-meter FM, 6·
channel. 3.5
watts nend
held

GTX-IT
Hand·Held

2-meter FM, 6·
channel, 3 .5
watts hand_
held with
factory
installed tone
encoder

,

Plug· in installation on most
amateur transceivers.

TONE ENCODER PAD

GENAVE

GTX-20D-T GTX·200 GTX·l0-S GTX·2
2·metu FM. 100 thannel 2,meter FM. 100 ch l~~rl 2·mete. f M. 10 chunels . 2-mrle. f M. 10 channels ,
tDm b i ~lti a nJ. 30 watts tombinat l a ~s . 30 watts 10 '1ut ls (Xlals nat in· 3D WillIS wilh pushbut.
with hclarr i nshlle~ ( fnel. 146,94 MH I ) clude d) Ia n fruent r H Ir t h '
lane mc ader (Int I. 146.94 (lnel. 146.94 MH I )

"'" 524995 519995 514995 518995

r---------IHURRY! USE THIS HANDY ORDER FORMI-------_.,

I 0 m ·202 $23995 0 Rill' harer AU·2 6d. 2·M $2995 I
B.s, ,lItenn.

I -c-e- 0 "'·lDl·Y 524995 0 to,,,,,,, . n' •• y"," 52995 I
4141 Kingman Dr., Indianapolis, IN 46226 AlIt1nna

I P hone-in orde rs accepted (311+546-1111) 0 m ·2GO $19995 0 TE·I T,a, ht'der P. d $5995 I
I NAM E 0 en·l'-S $14995 0 TE·II Tone Eatade r Pad 54995 I
I ADDRESS CITY 0 "'. 518995 0 PS·I AC P,.,r Supply for an 56995 I

wit' all lll. hs of trnsCfinn

I STATE & ZIP AMATE UR CALL 14 rnC---lltnp I
o en·I 524995 aod t~ . lollo" inl Slln'.r' crysta ls

1
@ $4.56 eaCh -- --- ••- - - -

Payment by, 0 en-rY 529995 ;1·:~5~a ~dacc~~ st~_I_S.._. __......_,., $ I
I 8 Cert ified Check/Money Order 0 Perso nal Check Add $4 per Radio lor Shi pping , Handling. and Crystal Nett ing. I

C.O,D. Include 20% Down

I Note: OrderS accompanied by personal checkS will requ ire about ACCESSORIES FOR GTX-l and GTX-1T I
Iwo weeks to process. $2995

I
20% Down Paymenl Enc losed. Charge Balance To: 0 PSI·18 Opt iona l Nicad battery pac k .

I §~~~r:rm:s ~~~~~ : ~:~:~: ~ 0 PS-2 Charge r fo r GTX·l(TJ battery pack 53995 I
I n te ~ban k # Expires . 51295 I

IN reSlder>ts add 4% sales tax:} $ 0 GLC·' Lea t her carrying case .

I Cil. residents add 6% sales tax: . . 54995 I
All orders snipped POsl·pald witn in continentill U,S. 0 TE-III To ne Encoder (for use wtth GTX·l) .L ~



----------------------~~------

VARIABLE POWER SUPPLY
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ASSEMBLED $17.95

ADD $1.25 FOR

POSTAGE/HANDLI NG

KIT $11 9 5

MORE SPECIALS: .".
ROO """'" 1511. -.. VOl.T ....£ RfGI.ILAT()A 1(:. II _ .._._ .__ R,. , .SV S"O' .... O' ·•. -.
__ .... p p oc " . ·....' _' _ •
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_MONEY·BACK GUARANTEE
• ALL TESTED AND GUARANTEED

ADVA el ECTRONI CS
BOX 4 181 K , WOODSID E. CA 94062
Tel. (415) 85 1-0455

OTHER A DVA KITS:

Continuously Variable from 2V to over 15V
Short-Circuit Proof
Typical Regulation of 0.1%
Electronic Current Limiting at 300mA
Very Low Output Ripple
Fiberglass PC Board Mounts All Components
Assemble in about One Hour
Makes a Great Bench or Lab Power Supply
Includes All Components except Case and Meters

ADVA

•••••••••

---_... _.. -----_oc . .. .. .. _ _ , ' .. _ . . ...-.--._._........,._.n .. ,."""..""'., ",""'---.- .....- ..."""''''''_ .._.....,,, _ _. _ ..,.... .. n''' __."""'...__ _.....__ .._--._----_ _-_.n_.... ...,_ _.. ._... ._
..... '>0._n _ .... _ ..__ "'. ..... .. o-_.. ul
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LOGO< _ . .. ..... _....,. ' .. 0" ." "" _ . ....
-~--_..--_...._ _-__ 0 __• • .

. . .. 0 ' .0 _. _ • • ,n _.. ~----_ _-_ _--_....._..._ _ , _ ,.....----- ..-

Binders
for
1976
and
1977

Keep your 1976 and 1977 73's safe from
being lost or damaged in these hand
somely appointed binders with rich red
covers and gold lettering. Each binder
holds 12 issues, making an EXCELLENT
REF ERE NCE HANDBOOK. Several
binders form a quality' library you can be
proud of.

Ord er yo urs today only $6 .00 each or
$11.00 for two SEND IN YOUR
ORDER RIGHT NOW! FILL OUT THE
COUPON BELOW.

State__ Zip _

Yes - , want to keep my 73 's in a binder!

Send me 1976 binder(s)

___ 1977 binder ts]

Total b inders@ $6· each

or 2 for 511.00· = 5 _

Enclosed 5 0 cash 0 check
o money order

Bill: 0 American Express 0 Master Charge 0 BankAmericard

Card :; lnterbank e _

Exp iration date Si gnature _

Pl ease send to :
Name _

Address _

Oty _

· U_S- &~ only
Fore.gn add $ 1.00 "". b'nde'

2n7
Send order to : 73 Magazine, Peterborough, NH 03458 or pho ne TOLL FREE 800·258-5473
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No Other 2 Meter
Transceiver Provides
The Features Of The

i
UNIVlHSAl
lOWnS ' ,,~

Free standing alu m
inum lower 10' to
100' . Prices fr o m
$110130'1.

, . \

MOSI POPUlAR HAM
IOW(R (UR MAO(

,
ElECTRONIC DISTRIBUTORS. INC.
1960 Peck Muskego." MI 49441
Tel. (6 16)726- 3196 TEl EX 22·8411

REQUEST NEW CATA LOG
OF TOWER S & ANTENNAS
Midwest Ham Headquarters

For 0 "" . 3H yea r.
HAMS' W,il~ /0' h .. Colorog o " d

W~ole.o re ' , ju, '

"Right I'
on"
with
Jan
Crystals

for
• Gener.1 CommunlcaUon " Industry
• Cttizen'. Band

(Standard & 5ynth..lzed)
• Two-Mele, - Monitor· Scanners
• Ma,lne VHF. Amateur aands

Depend on Jan Crystals
made in U. S. A. for

• F~ Control- f,MtUMq' SI.bll lty
• H igh Pw1omI_

Send 10' lor our l. t8&t cat. 'og
Writ. or phone for morfl details

_ 2400 Crystal Drive
_ Ft. Myers. Florida 33901r-r 811 phones (8 13) 936-2397

014 3.5 - 148.5 MHz.
o 5KHz STEPS 0 MADE IN THE USA
o 35-45 WATTS 0 .25 uv R ECEI VER
o LARGE LED F REQUENCY DISPLAY
o CHO ICE OF 8 POLE OR SU PER

SELECTIVE 16 POLE FILT ER
o 100'}! DUTY CYCLE
o ACCOMMODATES MARS, CAP, ETC.
o COMPACT, ATTRACTIVE, RUGGED.
o CLEANEST TRANSM IT SPECTRU M
• INTERMOD IMMUNE RECEI VER

Direct from CktI'Ionly .....
Phone toll free for brochure

or to order your FM-DX I
FM-DX complete with mike and accessories - 5599.00

or wit h 16 pole super filte r - 5650.00
MASTERCHARGE & BAN KAMERICA CARDS WELCOME

( Pl . ;I~ add 2 'Jl. o n cred it t . rd purchales.
we p.ly ~ nippjn9 on a.o.n ..c co m p an iea Dy check o r money o r d er.)

__CI!!-!l'l ~m.ulliuIiD", Cor p.

208 Centerville Road , lancaster, PA 17603
Toll free sales & services . Phone (BOOI 233-0 250

In Pa. call (7171 299·722 1 (collect I

'"



SEND STAIIP & ADDRESS FOR FLYEA

COMPUTER HOBBYISTS!
Nationwide Classified Ad Newsletter

Buy & Sell Hard w are & Software
new/used/uniquel\ow-cost

$3.75 for 18 issues.
Free sample issue on request.
ON_LINE NEWSLETTER

24695 Santa Cruz Hwv., Los Gatos
CA 95030

PRINTED CIRCUIT

TRUMBULL CO.
833 ealr. Dr., £1 Cerrito. CA 94530

BYTE SIZE C IRCUIT BOARD
BLANKS, POSITIVE ACTING PHOTO
RESIST, CARBIDE DRILL BITS. SNAP

IN CIRCUIT BOARD SPACERS AND
CARD PULLERS, DRILL/MILLS,
PROTOTYPE BOARDS. W. H. BRADY
& DATAK DRAFTING ARTWORK,

MATTE FILM, PRECISION GRIDS.
BUBBLE ETCHERS. PC DESOLDER
INO TOOLS, POSITIVE ACTING
DIAZO FILM, PRECOATED CIRCUIT

BOARDS. SILVER PlATlNG POWDER,

WIRE WRAP TOOLS

IW ED,IJlCEtIIAlCHIJrl6
Tll".$FOAM£R

IiREEIiIE
Ifl:SU LATOII

\

.. MIIIISTEIIl o\l I II
lE OFORD IIHI ll l2

I IIDCHURE - U .U.
RING GASKET
PAICE: $ ' 4.00 f'PD US....

f u ll y Guaranteed

$ 95

W1CPI

CENTER
INSUL ATOR

. .. .........0
•. , .,."", I W .....
......"...0_.a"TI ~ ,...... -..- coo. I W,,__
CUA"" y .......... , ........ n v
_ 0·"""10'

GREENE

p.o. BOll 22 14, Salem, Oregon 97308 15031 399 ·1370diqi - Te'Ch

COUNTER
r - --- F EA TU R IN G
( 1 Ht t o o wer JOO MHl ' Com"-Clal Acc..~·

Cy J.10 ~ , Complelely Po.t;oble - h..~ N",",d
b;rHer.es . s.....n _ 2"x4"x6" , Redlar!!e'
ope. ..tes from ,"xl. 1 2V or 1 1 0V ~ c · lnl........1
c....r~4.m'lI""1 C" CUl I . y , Less Ilwn SOmV
...... .l.w.l y , H. -Kc"u cy onl 100_1 10 MH z
a yu..1 . Eaw 10 dl_ bo.loon • Counts

dow n 101/10 H.

$14.95
(pius shippinSI

Nowl II D' Ii:'U,1 Logic Pro be kIt a t;l re"lIsl lC
price. Fled. G._n. and Yellow liSh! em,tI,ns
dIode' IIsnaUhe. p r es e nce 01 loa lc I. ~.'s
ern;ounle,..:l In d,g,t;J.1 ClfCU.try . Ut,lIlahon
01 1",,,"" ' 10< and ,nteg,ated c"eu ,1 , ... ,t c hl na
IKh'"Ques perm't the OIGAPEAKE·,. 10
,nd'cilte 108 1C: 1. logic O. atld pul"na Cltcu,!
cond'loons. Complete kit Includ'". easy
instructions IS ava,lable now from ..

Portable • Commercial Standard
FREQUENCY

Chesapea ke Digital DevicH Inc.
P.O. BO X 341

Ha v, . de Grace, M d . 21018

LOGIC PROBE KIT

6.95
7.95

4.50

.95

.7'
1.40

13 0

1.95

.70

.40

~.

6.95

2 .95
1.50

1.85

.7'
1.45

16 .95

$27 .75
10.95

FREE CATALOG

CT7001 CLOCK CAL. KIT
BOARD ONLY

MOTION DETECTOR (U LTRA ·
SON ICI. ASSEMBLED

COM 2502 U.A.R.T.
MM5530, 4% DI G.DV M CHI P

LHOO7OCH-l

MM5616

NSL 4944 A CIDC UNIV.L ED

DL704. 3"Dl sPLAY LEO

DU07, .3"OI SP LAY LED

OL74 7..65 " DISPLA Y L EO

MaR lOA, .12"DISPLAY LED

MAN .JA, .12"OtSPLAY LED

" N l XIE " .5"DISPLAY

LIQ.XTAL,3% OIG. 4"OISP.

19SK·15 FLEX CALC.KYBD

4 POS. DIP SWITCH

6 POS. D IP SWIT CH

B POS. RO TARY SWITC H

SPOT C TR-OFF ·MOM.

ELECTRONIC DISCOUNT
sales~
138 N. 81 STREET
MESA AZ 85207

•

$49 ,95 assembled

DIGI·DIAL ADAPTOR

i9!~

~." ------------ -----
,.~ ----------- ------

Your counterbecomes
a dllslltal dllsplayf

Lke magoe. Huh.XI·SDtg...Dlal Adapltlrlums any
'requency counter mto an absoIulely accurate dogdal
dosplay' InexpensIVely' W,Ih c:onlonuat display 01 bolh
lJansrnt and reoEllwe traquenoes - as 'asl as you
tum your tranSC9lVaf doal!

With the Dog i·Ooal AdapIOt your eounler easly
adapts k) veesc.Tempo. urasec Une.
I(eflwood and other transce-vers ITel us whrCh Olher
bfand you have. We'l tel you ,I the adaptor "ts,)

OperallOn reqores only II c:onnechng cable It) the
l' ansceNer VFO plug Translales v FO oulput to 2
through 25 mHl No ,"lemal eonnectlOn or moofi·
callOflS necessary! Complete mslrucloons ,ncluded

No frequency counter? Get bolh the O\g,-Ooal
Adaptor and a 'requency counter IrQm Hufco We
ha~e counters s'arting as low as $4595'

•••••••Quick!
Order yours today!

•

Ptaasa rush me:
o Olg,·D'1l1 Adaptor

$39.95 kd lo.-m. $49.95assemtlled C.lyISta18iZ'P _

•
Check or money order enclosed H Ie 50 357 De •o Complete data on Hulco U 0 . . pI. 73.
'requency course-s Provo, Ut.h 84601 801/375-8566

...._-----------
, 22
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Unarco-Rohn
O,'IiIoon oIl1N1rco lndusl'"",,. Inc
e o.BoA2000, f>eor... 1110...,.5 61601"

AT ROHN YOU GET THE BEST

If you have a Ro hn 25G
Tower, you can convert it to
a Fold-over by simply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work com pletely o n th e
g rou nd when insta ll ing o r
servici ng antennas or rotors.
This eliminates the fear of
c l imbi ng and work ing at
heights. Use the tower that
reduces the need to c limb.
When you need to "get at"
your antenna . .. just turn
the handle and there it is.
Rohn Fold-overs offer un
beatable util ity.

Yes! You can convert to a
Fold-over. Check with your
distr ibutor for a kit now and
keep your feet on the ground.

•

CHANGE. ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THEGROUND.

How You
Can Convert
Your Rohn

25G Tower to a
FOLD-OVER

DON'T SETTL E FOR LESS
THA N YOUR GEARS
A CTUAL VA LUE. ACT
TODA Y AND SA VE A
BUNDLE.

Out of Band

What is Your Gear
Really Worth

Consumer Pricing Service will
be glad to tell you. Wholesale,
retail, trades and insu ran ce
appra isals , by an independent
service wi th your interests in
mind.

Send us a Iist of your gear
sho wing options, age and
condi tion of each item, an
SASE and $5.0 0 for an imme
diate quote.

You will a lso receive at no
additional cost our brochure
on ho w to get the most for
yo ur gear, a long with some
tips on buyi ng new and used
ha m gear.

Consumer 1)I;cing Service
P.O. Box 45,l

Somerville ]\I A 02143

Shortwave Listening
Our only business is supply
ing everything needed to tune
outside the Amateur Radio
bands and identify what you
hear . Our mini -catalog de
tails Barlow Wadley , Drake
and Yaesu recei vers, WORLD
RADIO TV HANDBOOK, logs,
antennas, cali brators, CON·
Fl DEN TIAl FR EQ UENCYLIST,
receiving antenna tuners,
FM or TV station guides. AM
pattern maps, audio fi lters,
special ITU lists , QSl
albums and every book pub
lished on " l istening."

GILFER ASSOCIATES, INC
P.O. Box 239, Park Ridge. NJ 07656
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Tune Up a Random Wire

world's simplest antenna for 80-15

The pharo clearly shows the construction and the heavy duty
components used.

H. E. Christen.K"fl VK6ZEH
21 Pollard Street
Glen daJough WA 60J6
Australia

D. L. Smithda le VK6DX
121l 0 Wal ler Road
Inglewo od WA 6052
Auslralia

Features

One of the advantages of
the tuner is that it can be
adjusted to match any imped
ance offered by the long wire.
It should be noted tha t in
some instances , e.g., ours o n
20m, the input tap is above
the output tap due to the
impeda nce being less than 50
Ohms.

No specific tap positions
can be given as they are
enti rely dependent on the
length, height and properties
of the ante nna. With a litt le

ment of the co ndenser, an
swr of near 1.0 can be had
from one end of the band to
the ot her. If this cannot be
achieved, select the lowest
possible and read just the top
tap half a turn either way as
necessary to lower the swr.
When o pe ra t ing at the
extreme end of the band , the
swr should be no more than
1.2 and can be reduced by a
s light adjustment of the
capaci tor .

The remaining band s are
tuned in a similar manner. 28
MHz has not been included,
as it is felt a suitable separate
antenna can be erected and a
separate tu ner using smaller
capacity and inductance con
st ruc ted.

Tuning Procedure

The 80m band should be
a dj usted first. Pl ace the
capacitor in half mesh, the
input tap about 10 turns up
fro m the co ld end, and the
transceiver at midband. Feed
a signal from a loosely
coupled signal ge nerator and
run the top tap down the coil
unti l a max imum S meter
reading is obtained, then
solde r the tap in place. Now
place an swr meter between
the t ransce iver and tun er,
using 50 Oh m coax. Apply
low power fro m the trans
ceiver and check for mini
mum SWL If it is necessary to
move the capacitor co nsider
ably, rc-ce nter and ad just
lower tap until the minimum
swr is achieved. This can be
done two ways: by switching
off, moving, and rechecking,
or by holding the lower tap
with well insulated pliers and
running up and down the
lower section of the coil un t il
the exact spot is fou nd
(WA RNING - high voltages
ca n be expecte d here;
proceed with cau tion). Once
t he opt imum position is
found, by a very slight adjust-

located. Any subseq uent re
arrangement will upset the
system.

-

o bta ine d f ro m the flat
owners, and , with the cooper
at ion of the service station
proprietor, 125 feet of wire
became airborne at around 30
feet up . The length of wire is
of no importance; anything
more than 30 feet can be
made to work on bands 80m
to 15m. It is essent ial that the
wi re is placed in position and
the end brough t to the point
where the tuner will be

Re pr inted Irorn AmilU'ur Radio ,
J ournal of t he Wireless Inst it ute
o f Australia, October. 19 74 .

T he necessary com
ponents were obtained

as shown in Fig. 1 and the
tuner assembled with the
exception of the taps from
the switches. A point worth
mentioning here, in construc
tion, is that the coil should be
accessible to enable taps to be
soldered on at any point
around it.

It is essential that a good
grou nd is avai lable. Fo rtun
ately, at the 6 DX apart ment ,
the water system was all
copper and its grounding
properties good. Adjace nt to
the apartments was a fi ll ing
sta tion, wit h a ve ry co n
venient tree at the bac k of
the block. Permission was

A problem encountered by
most upartmen t-dwelling
amateurs is that of radiating a
good signal on all bands,
without causing TVI, when
facilities are available only for
a wire antenna of random
length. We have achieved this
very successfully by adapsa
lion of an antenna-tuning
circuit previously used by
VK6ZEJI in commercial
installations.
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AND MAybE WiN ThE GRAND PRIZE

•
In lammer

10 DAy CARIBBEAN CRUISE FOR Two!
Sweepstakes Drawing April 19. 1977. All entries eligible, no purchase necessary .

but you must send a 73 Valen tine entry form or reasonable facsimile.

12 2Nd PRiZES
fOR bEST VALENTiNES

Your choice of any book fro m
o ur 73 Publicat ions

+BONUS:
double YOUR MONEY back

OF YOUR SUBSCR IPTION PRI CE PAID
(If you are no w a 73 Subscriber or become

a Subsc riber with your Contest Entry)

Prizes awarded weekly on Tu esdays for 12 weeks start ing February 1 , 1977.

EASY RuLEs-
1. Submit your Valent ine entry as soon as possible , postma rked befo re March 31 1977 .
2. Any format is acceptable (or Valentine - but sweepstakes form must be no larger than coupon below. All ent ries

become the property of 73 and may be used by 73 in fu ture advertising material. (Name of contestan t will be withheld
on request .)

3 . In case of d uplicat ion of winning Valentine, the earliest postmark wins . Entries judged on originality and aptness
of thought - decisions of judges is final.

4 . All entries whether winning Valentines or not will qualify for Sweepstakes Drawing on 4/19/77 for a 10 day
Windjammer Cruise for two . G()()[) LUCK!

0LOVE 73~CAUS~~--------------------~

I I
I 0 I need more room, entry attached . I

I
0 I want to subscribe to 73 : 0 1 year - $12* 0 2 years - $22* I

Bill my : 0 BankAmericard 0 Master Chargeo Life subscription - $149** I
I 0 American Express 2/77

Start with'$== lssue. I
I

Please find $ enclosed. 0 Cash o Check 0 Money Order Oedlt card #
· u.s. & CANADA ONLY - All OTHE RS ADD $2!YEA R Interbank # I

I FOR FOR E IGN POSTAGE . I
••US . & CANADA ON l Y Expirat ion date Signature -------

I Name Mail coupon & en try to : I
I I LOVE 73 Contest I

Address.;

I Cltv State lip 73 Mdgazine I
\ (This coupon may be reproduced .) TOLL FREE SUBSCRIPTION NUMBER (800) 258·5473 Peterborough NH 03458 }'-___ __ _ J



pat ience, the ult imate can be
ac hieved, all your signal
generated being radiated and
not wasted heating up the
antennas.

Good const ruction prac
tices shoul d be followed,
using heavy dut y switches
and a variable capaci tor. The
wiring should be bare copper
wire and firm enough not to
sag, Plastic covered wire, if
touching, and the wrong tap
selected for tu ni ng up, will
result in fusion of the wi res

together. The whole assembly
should be enclosed in a well
bonded and grounded metal
box. By leaving off the
ground, the swr will rise to as
much as 2.5 to 1.

The system can be used to
match a vertical antenna in
the same way, Tests to da te
have sho wn the system to
wor k very well, and the com
ment of OX stations is often
of surpr ise when they hear
thai the antenna is o nly a
long wire, Wor king porta ble

,

Fig, I.

in the NW, Europe has been fair ration of DX using a 125
worked with ease using a 60 foot wire 30 feet up. Good
foot wire 12 feet up and a DX! .

FEEDBACK

TRIGGERED

~__I

~__I

Continued on page 136

I, 100, was shot by Trigger Elec ·
tronics, Dec. 21 , 1974. I ordered high
pass and low p;lSiI filters, and I was
strung along until I got t ired and

I enjoyed read ing the two part
a rticle abou l commercial martne
radiotelegraph opera tors in the Nov.
and Dec. issues. However , befo re any
13 readers gel the wande rlust and
strike out for such a ca~, a couplt!
points should be made. First, there are
about four tifTll!'li more operators avail
able than ships. The Radio Officers
Union is tighter than a drum and
chances of more bodies entering in
and thinning out the ran ks are verv
poor right now_ Also, on page 160.
Dec. issue, the Coasl and Geodetic
Survey is listed as a source of e mc tov .
ment. C&GS was done away with in
1965. Nation al Ocea n Survey in Seat
tie mav be helpful. Also, MSA is not
correct - should be MSC, Military
Sealift Command. One in SF is called
MSCPAC. I oon't know the address.

Cliff Appel WB6AWM
Orangevale CA

the generous wpport of ham dealers
and the magazines. I want to extend
to you my personal thanks lor the
subscription and for your suppan of
our hamtest.

The WIMU Hamfest is for the hams
in Wyo ming, Idaho, Montana, and
Utah. It is the largest and o ldest
hamfest in these western slates. This
yea r's event at Mack 's Inn, Idaho was
the 44th year it was held. We brOke an
aU-time attendance record this year
with a registration t01a1 of about 365.
Perhaps a hamfest of this stze is not
too big by eastern standards, but
considering the SPllfW ham population
of these statl'S, and the distaroces
involved, the attendance is pretty
remarkable. Some hams tr3ll'e1 O\/'l'f

BOO miles every summer to come to
the bamfest.

Hal BerIJlfSOfl WeMXY
Co lorado Springs CO

I

I

WIMU

Marw thanks lor the prize SUbscrip
lion to your magazine you con·
tributed 10 the WIMU Hamfest . I WOn
it in a 2 meter hidden transmItter
hunt.

As a form~ Pfesident of this ham
fest lwhen I was a K7 Irom Wyoming!.
I real ize the difficulty of getting sup
port and prizes to put on an ewnt
such as this. It is sometimes difficult
to put on a good get-together without

I must say "phooey 10 hams" in
reference to those who don't ackncwl
edge uP bvte-s. Mv sutKcription to 13
started soon after I found I/O. It's a
shame lhat • few people can't see past
their ham dials. and into a world of
logical b.ts. But of course everyone to
their own - and mine is uPs. How
ever , keep up the good work in 13 on
both seencos and maybe a few bylers
mighl just cross owr and hit the air ·
ways_

To Ihe byters I must pass the bytes
on - while fly ing Delta over Georgia,
an interesting gentleman (from TIl
intr od uced me to T l's TMS9900 16
bit uP havi ng a 3 MHz Cycle timu.
W,t h 17 vectored interrupts, lUll 16
b it C1Ip;1bi hty on both A & D bus
lines. And no special memories o r ICs
for system inlerfacing are needed.

The dala sheets I h<Ne sure look
like the PACE, 8080. and 6800 uPs
haw got a bigger ttrolher. The cost of
the 9900 is more but you save with
lhe 1/0 and interrupt interfacing. PfO
gram dewlopment, and program
e~ecution time.

Oh! And a new bipolar memory
SN54S400 154001 4096 bit stanc
RAM having a 75 ns RfW cycle.

Wo w? Sure looks like '77 is 9Oin9 to
be "heaven, ne~t stop:'

Francis T, L. Dossey""
FPO New York

would Pfob.ilblv be like going to
another co~try with a CB license
asking for an amateur license with
General Pflvlleges_

Robert H. Partigianoni
WB5JZPfDA1P Q

APO NY

1 1

•

INSPIRATION

and I think I know how most \IOvern
mlmt agencies work in their adminis
1fatiw sections.

I think the FCC could issue a
temporary license at the field oflice or
examiRiltion point lor those who
alreadv haw a license and callsiqn.
Nothing makes most people maddef
than to order something pre,paid and
have to wait two or three months for
it to get to them.

I have discussed both subjects with
several o ther amateu rs and they agree
all the way with me. What we would
like to see is all o thers who have had
the same prob lems voice thei r griev
ances or opinion on both.

Richard L. Swain KBAIT
Sawyer AFB MI

ThiS is my first letter to any maga
zine, but the story on the five year old
ham inspired me to write a few lines.

The fint thing I might say is that
my CB call is KET-523B, so th is leller
;s not to cut down CB. It might step
Oil a few toes in the ranks, but it the
shoe fi ts, wea r it,

I! lM)uld seem that if a five year old
can plIS'S a Novice ham tes t , the
people who want us t o give up our
slandards as ha ms, by dropping the
code ....d /or making the tes t simpler,
should take another look.

I I<Jfft lhat we need new blood in
the ham ranks, bu t _ also fro."t keep
our standards hi!fl! If someone doubts
this. they should look II Other coun
tries' licensing. Not everv country has
Novices for instance. So when a
Novice goes to Germany, they do not
license him at all. Can yOU or anyone
else imagine a person with a "Com
municator" license going to any
countrv tryi ng to get a license? It

." , . I I~ ; .. • , ' . PHOOEY!
• " • , • .,

" to', ::.: , ,, , , ., • .'-> • • • ,-<

IL...-__I

••,

. ".. , [

' "0' ,... ,-, '1 •••.'. ( ..

•
. : '..- .

from Pilge 116

Richard L. Swa in

Here is a leiter I sent to the FCC.
The reason for doing the complaining
should be rather obvious.

I am not t rv ing to lIttack the entire
FCC and say it is behind the tifTll!'li,
bececse it is not. The fact is that t"""
administrative section which does the
lIetual processing ....d issuing of the
licenses is G ROSSL Y inefficien t and
most like ly is lacking in proper super
vision.

I am a founeen year veteran of t he
system 1I am a member o f the USAF).

ber of applications, how the time it
takes can be multiplied, What I cannot
understand is (since this process has
been computerizedl the time it takes
to recese a license back from the
Commission has not changed. In fact,
it has increased I

When I got my Novice license in
1961, I waited si~ weeks Irom the
t ime my test was mailed until mv
license came back. I am at present
waiting for my Advanced class license
1I was tested 10 Nov. 761 and I was
informed by the examiner it would
take about six weeks for my new
license to come to me. Th is is the
same amount of time it took to get
my Novice back in 1961. HOW CAN
THIS BEn

I would like to know how the
routing and processing of the applica
tions go when they leave the district
emee. Also l,m interested in (since
he has already PfOYl!n himself by
pas.sing the eK.m and if he has a
license!. why can't the applicant be
authorized to operate with the new
privileges on a temc orarv basis until
the new one has been issued?

There is no need to rush on a repl y
to this letter, because I will no t be
looking for an answer for the next six
weeks.
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O. Wh at modifications should be con
sidered whom modernizing a rea i~r?

A. First, replilCe the rf amPlifier wJth
a h lgh-gain tube like the 6BZ6 _ a
_ we:ket may be needftJ. The recti·
f ier (5YJ(; TJ un be eliminated w' th"
sificon plug-in repl«?men r. St abilize
the voltage on thl! bto ' 6J5) with a
~rate VR tube or zener d iode Add
a product aetecux,

O. When used in SS8 work, the
detec tor is usually referred to as
"product de tector." What is the
reason for thi s?
A. Because the detec tor h"s "n ou tp ut
amplitude wh ich is proportional to
the ma thematical prrxluct of the
amplit udes o f In two inputs, (;(Iffl",
and modulating signa ls.

O. What is the d iHe rence between a
d.rect p robe and an isolill ion probe
for a scope~

A. Just as the name imp lies, " dill/CI
probe is a test p robe wh ich is con·
oectea to a piece o f shieldttd n b le
without Jeries resistance or Cilpaci·
tsnce. The isolation prof.xt C/PI be
ei ther capaciti ve or resistive - or both
- and serves to present a higher
impedmce, a lower capaci tance or
higher resistance (1_ load) to the
circuit under test.

0 _ Is there any way to use 90S! C0311

cable with a vertical anteol\ll which
reqUires a 50n match?
A. Cut two paral~1 PIf!On o f t he oon
COilx cable. Milke sure they ¥t the
Silme length. By paralleli ng them the
result w ill be 4511 or so.

O. Can = 18 sh ielded wire b e used to
con nect a doublet?
A. No . First , the doublet 's l2n
imp.<d<Jnce does not n -.a t,'h that o f the
wire. Second, Shielded wire is not t he
Silme as coaxial cable. Fi~lIy, (;(lpilci
t;lllCf! per foot Is much hlghflr wi th
shielded wire t hiln With coax.

Furthermore, becalJSe the Jhield is

not undormly fPiICf'd Ol'ttr the wi re,
the capaciti ve d ,stributiOf"l will be

uroe""".

O. Whal can be used in an emergency
to check circui t cont inu ity ?
A. Use your receiwr and two test
leads - one conner:tlld to the re
ceiwr's amtmrla terminal and the
o ther term inated direc t l y to the
ilnterma. You'll notice contInuit y 
and varying degrees of such - by the
resultant increase in recent." gain on
the S·olttter. Tune to a station thllt is
fairl y weak wnrou t the lInterma ron 
oecsea.
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O. Is there a ver y simple, one t ran
sistor circu it lor a CW moni tor?
A. Yes, see the f igure. For t he tone
des".ed, iJdiust poten tiometer R 1.
Piau the pickup roil iIfl ywhere neill"

0 _ When operatll19 a u anvn ining set
conlaining a fan , must all covers be
closed?
A. This depends on the design of the
venti lation system. Large trammirters
CMtaining two or more ai r b lo'Nt!rs
are deSIgned for "closed cover " ooers
tion w i thin the vemilalion system.
Removing the covers allows the air (in
some cases) to flow hel ter -skelter
w ithout maximum effect. On ham
transmitters, es{Jftcially SSB units of
short duty cycle, there is generally no
problem.

O. Is it unusual th aI the l inal tubes o f
a transminer must be rep laced every
four mont!1s1 If so, what should be
checked?
A. Yes, frequent tube replacement IS
unusual. First ffledfUf"l' t he b ias to t he
final in accordance with t he manual or
a l ube data sheet. Next n lt!ilSUf"l' t he
final plate voltage. If these do not
check out (or are way o ff} , then
review your method o f w ning. Run·
nillg a transmi tter into a poorly
matched ant.mna, wilh its attendant
high swr, does not help the final wbe
much. Overdriving the final tube is
another way to shorten po_r t ube
life, Thef"l'fore, check t he drive to the
finaf, too.

or in the transmilfer. If the gadget
doesn't "take off" immed,';J tely,
reverse t he primary winding coooec
tions of the uillJsformer, wh ich, in·
cidemally, is a Lafayelle TR-110.

'0

""CIACUIT~

a. Is it possible to add . t ransistorized
S·meter 10 an a ll·band Japanese- made
receiver ?
A. The cirCUIt in the figlle works _ II
on most rea-Ivers and it is easy to

connect. For 01 , the fo/lowlng tran
siston may be used: G E·l , SK-301 I ,
NR5, TR·W, OSl 5.

For 02: HE·1, SK·3005, TR-06.
The value of the input resistor,

ShoWII as 1.2 Mil ill the SChem atic
diagram, may ha ve to be adiusted
depend ing on the a l'(: voltage avai l 
able.,.
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"
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O. Wtwt is a microwave radiometer
and whal does it do?
A. The microwave radiometer is ,
receiver of electromagnetic er_gy
used to measure ther mal radliltion in
the r f spectrum. Typical sensi t ,vl t ies
of the order o f 140 d Bm are m ade
possible by compara tivel y long post 
detector in tegration t ime and pro 
vision for ceocettetion of receiver gain
var iation in the per io d of one observa·
t icn.

These devices are mO$tly used in
radio telescopes f or measuring extra·
ter.-est,,';J1 radiation and for "..ssively
rMtecting and identifying milt!ary
targets fbo(/l ground and airbor~)_

tanee 0 1 5511), (/Ie voltage drop ilCrOSS
the meIer itself is 0.55 V when 1 m A
flows through It. To ronverl fhe
milliammeter to a lIOItmeter reading
0. 1 V full scale, a series multIplier
must be oJdded. A voltage drop of 0. 1
V exisu ilCro$S a laJl:1 resistor when
one m A 01 current flows through it.
The differ~ /)etllll(¥fl 10011 and
55n or 4511 mUSf therefore be added
in series wilh t he meter to convert il

to read 0. 1 V, full 5C<Jle. On the olher
hand, p lacing lhe meter itself across
the I n resistor w ithout the st!r ies
multiplier will res/lll i n a full sca le
reading corresponding to 55 mAo
Thus, if maximum grid current is
below this tsner figure, no series
resis tor is required for the meter.
Conversel y, high values of !Tid current
prt'J<:Jure grfNlter voltage drop across
the In resistor and Iilrgt!f" tnJlut's of

series mult'Plier resistillJCe are..-ded.

I

l ~~
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Novice Q&A
This column will be • monthly

feature 01 73 Magazine. II is hoped
that it WIll be of an iU.- to begin·
nert. and old·t illll!fS alike. We only lISk
t hat you, qlJll'Stions be ke pt iii IJI:!nerai
as possible . We will t ry to "''NIH all
QlHl ,i,u rece ived. Please m ail your
que stions to Tot:hn ical Editor , 73
Magazine, Peterborough N H 03458.

" A"

.,.

a. What is the correc t procedure to
use when measuring the grid current
o f a ca thode-dr iven amplifier?
A. MfNI$I,X'ng the grid current of it

cat!JcxM~ri~namplifier CiIII~ a wI;·
cate task, sin~ it i$ if , icklish job to
Ufl9round the grid suffici«l rly to
perm't a tnerering circuit to be used.
yet s rill hold the grid at rf ground
potM/ial. The inherent inductam::e of
rrvst bypass CiJpxiwrJ permirt the
grid circuits to " float" above ground
at some high frequem: y and, as a
result, the amp lifier ex hibits instiJbil ·
iry and parasitics. This problem cen be
avoided with the metering eirCl/ i l o f
the figure (AJ- The control grid is
grounded with a I n composition reo
sinor, b ypa$$tJd b y a .015 p F disk
capacitor. The voltage drop generated
by the flow of grid current across t he
resistor un ~sily be meawred by a
millivoltmeter which is ca/Ilxated to
read in terms of grid current. Indl·
vidlQl grid current for NCh of a
para/I~ "..Ir o f tubes mily be _!Xed
by thfJ circuit o f (B) in the figure.

The internal resistance o f the 0- 1dc
milliammeter plus the ser~s reslsfor
E 1 rMtermifJfIS the maximum current
in the order o f 60 mA. Th is is ~ry

con~nient, as the reading o f the
met~ scale can easily be multiplied by
100 to o btain the actual value of
current, When 100 mA flows t hrough
I n , there exists a potential of O. I V
across fhe ~sistor. The meter should
read 0. 1 V lull 5C<Jle to correspond to
a grid current o f 100 mA.

For example, with a Trip/ett
=221· T (which has ... Inter,.,.1 resls ·
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Vanguard has a frequency
synthesizer that will save you time
and money. It will give you 8000
t h um bwheel selected channels
fro m 140.000 t o 179.995 MHz in
5 kHz steps at .000 5% accuracy
and your cost is only $179.95.

Our standard model is for re 
ceivers with the crystal formula
Fe = Fs - 10.7 MHz divided by 3.
However, we can make it for
almost any other formula.

For complete details of this
synthesizer and o thers priced as
low as $1 39.95, see our half page
ad in the May 1976 issue of this
magazine.

you can. ,-~;.._...

The ETK (Electronic Touch Keyer]
processes inp uts a nd sends perfect
dots, dashes, and spaces at speeds of 7
to 55 wpm. The LED indicators dis
playing dots, dashes, and spaces serve
as a visual training aid for the less
proficient CW operator. 17 K's. relay
output, side tone speake r, 120 VAC.
Inquiries invited.

for only 145.00

~
lirv.:ludes instruction book)

Order direct from:
. CD ao. Box 1125

• Kent, Washington 98031

Instruction Book 1.00

VANGUARD LABS
196·23 J.naoca A.... _ I... _ Vori< 11.23

MARK 3
fo r 2 Meters

15 WATTS $169.50

FM·76
for 222 MHz

10 WATTS $165.00

NOW- SPECIAL GROUP
DISCOUNTS ON THESE
TWO GREAT UNITS!

• Both o f these un its provide I ~ Channels with individual
trimmers for Receiver and Transmitt er Channel Netting

• Both have a big d ear S Meter/RF Output Meter
• Superb Receiver Sensitivity and Sele ctivity
e Crtsp . Clea r Audio on Transmit and Re ce ive

At their regular low pri ces the se units re present the best value
for the FM'er. Now they arc available at even lower prices when
ordered by clubs or repeater groups! Special prices appl icable
o n q uantities of 2 o r more . Prices as 10\\1 as 5140.00 in larger
quantities.

Pho ne Bob Rauch . WA3QEZ , at

Clegg today for det ails on

these units and the special

GRQUP PURCHASE
plan .

QUANT ITY MARK3 FM-76

2 - 4 pes. $166.50 $1 62.00
5 - 9 pes. 162.00 155.00

10 - 19 pes. 156.00 150.00
20·39 pes. 15 1.00 145.00
40+ 146.00 140.00
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DIGITAL AUTO CLOCK B DIGIT LEO CLOCK KIT

• 12 '24 HOUR
• 5OJ 60 HZ

* BR IGH T LEOS

110-V AC Adapter
52.50

T h is k it e natl le s a ny AC p o wered ctoc« to ee o perated on DC.
Co m pa c t s.ee - only I " " 2 " . Po we r requi rement' 5·15 VOC @
3 mAo Kit inCludes a ll components, PC Board and easy to fo llow
hookup instructions fo r interfacing with most all MOS ClOCk
Chips.
K it #$1·6 2 ..• S 5 .75 1$ 4.7 5 when purchased wi t h any clock kit l.

T h is ki l uses tne M M5314 clock chip and is " vailatlle wi th a
choice o f d iSP la y stzes. F ea tures 1 2 or 24 h our t im e for m at , 50
Or 60 H z input, fast and stow time sett ing with a hold function
for precise time syncroniling. Kit includes a ll components,
e tched and drilled epo KY tloards and complete step-tly·slep
assembly instructions. tease and transformer not included I.

K it #$1·10 with .21 " Red LED's Sl1 .50
Kit #$1·14 with.4" Red LEO's. $ 13.95
Ki t #$1·15 with .5" Red LEO's. S1 6 .95
Transformer 10 suit. (pc lug mounltypel S 1 .25
Transformer to suit. (molded with line cordl S 2 .50

•

SO HZ CRYSTAL

TIME BASE

Tnis elegant , nan csome ctcc« w i ll 1001<. smar t <Inywhere you
put it - car. boat, mObile home, kitenen, bedroom, shop o r
den. High·impact ASS plastic c,ne combines durability and
beauty o f design, The snap-on mounting bracket allows easy
instaHation and .emow,, '.
The near! of t h is chronometer is a niqn freQuency crystal osetue
to. which proY;<les an accuracy of :!:. I minute per month even
in changing temperature or electrical -notse" condi tions. Easv
10 assemtlle kit with complete st ep-ny-stec instructions. Or, for
those who would ralher not, a ready-l;luilt and te~ted unit ;5
aho available.

FEATURES INCLUDE :
12 or 24 hour time formal - Displays time in hours, minutes
and seconds on 6 large, .4" reO LED "iSPIIlY' - Operates on any
9 ·14 volt AC or DC power - Simple, non-Dolariled power in·
D'Jt - In ternal 9 V battery assures timekeeDing (Without diS,
Dlay) when e " lernal Dower is remove" - SDecial ci rcu it enmr
na tes fa lse counting caused b y voltage spikes - Recessed
swtt cnes in case fro n t fo r q u ick an d e asy time setting - Op·
t to n ar AC adapte r ava ilable.
ComD le te k it - tnc tuctes all com ponents, e tCh e d a n d d r ill ed
e pO Ky PC noam s, mounting b-ecket and asSemb ly in st ructions.
(leSS 9 V tla ttery ).

Kit #51-204 Assembled #S 1-204W
$27.95 $37.95

6/SLOO

3/SI.OO

200 -"2.10

s 3 .9 5

ELECTROtYTIC CAPS.
2000 uF/15V A"ial 3-"1.00
tooo uF/25V PC leads 4/S1.00

220uF/25V screscs s zs i.co
100 uF/25V PC leadS 6!SLOO
10uF/2SV PCleads8!S1.00

100/S1.29

RESISTORS
100 assor ted , most ly 5% & i o x
some 20 %. F ull lea d s

SWITCHES
SPOT Heavy duty

ROCke r
SPST Momen tary PUSh

Button

SPEA KER I MIC.
40 onms impedanc.e - I -1/8 .. ere.

S pecial - SO.79 e a . . 31S 2 .oo

MJE 3055
90 Watt NPN P..... transistor
mounted on heat5ink plate.
S pecial - S O.6 9 • • 31S 1.95

/
· '!SI.OO
.10-"1.00
· 8!SI.OO
· 6/S1.00
· SO.19 ea.

FM WIRELESS
MIKE KIT

K it #S 1·36

Kit SI·36 is a compte t e ly new design in FM wireless trans
mitters. uniQue PC la y Out el imina tes the need for wire·wound
coi ls w hich other units use. Can be used with " n y dynamiC type
microphone to broa dcast on the FM band. Ou tput is ty p icall y
lOll mW with a a-ver t batte ry , but can b e increased t o I Watt
w it h 5ll vous. F reQuency range adjustable fr om 50 MH I to 150
MHz . S ize, On ly 1.S " K 1 .S" . Com p le te kit tnc tuues all com
pone nts, P C Boa rd a nd assemory instructions. ( less batte ' Y and
microphone).

MEMORY
2102·1 I K steuc RAM 1.69
2J L02B Low pwr.vers ion 1.95

.S6.95

.S6.95

VOLTAGE REGULATORS
L M3 0 9 K S v, l a m p,TO·3 1.10
1805 5 v,I a mp, TO-2 20 0.95
7812 12v, I amp, TO·nO 0.95
18IS 15v,1 a m p , TO-3 1.25
7824 24v, I am p , TO-3 1.25

TRANSISTORS
NPN
PNP House >=
NPN
PNP
NPN

~••

LINEA'" IC ' .

• '" Precision Op AmP • 0.99 ,380 2 Wall Audio Amp 0.99
s ss Timer 0.55
s ss Phase LOCked t.oop 1.19

'" Tone oeccee- \.15

'" QpAmp 0.25

'" 00 Amp 0.25

2N2222
2N3906
2NUOO
2N4402
2 NJ055

9-DIGIT DISPLAY

20!S1.00
15!S1.00
10/S1.00

Id e a l for a mini c lock, calculalor
o r stopwatch•.11" digi t h eight.
S pecial - SO .99 e a . . 3/$2 .50

CLOCK CHIPS

DIODES
switch
I A/400 V
IA/IOOOV

LED DR IVERS

DISCRETE tED
8!S1 .00
1 -"1.00
6-" J .0 0
6-" 1.00
5-"1.00

LED DISPLAYS
FND-359 .38"CC SO.9S
FND-503 .SO "CC SJ.29
F N D-8 0 3 .80 "CC S3.S0
DL141 .60 "CA S2.2S
XAN.fi64* .60 "CC..." \2.1$
XAN~54* .60"CC<JT1 U.9!>
* Denotes no decima l paint.

Quad segment drive.. . SO. 49
He ll. d ig it d river. . SO.59

S u bmini red
Mini red .
Min i green
Jumtlo red
.rumeo green

MM5314 '6-digit, 12124 Hr. 50160 Hl
Multiple"ed,24'Din .S3.75

MM5316 _4_digit, 12124 Hr,50160 Hl,
Alarm, Snl. Timer,40·pin .S4.S0

50252 ·6-digit,12HrI60Hl, 24Hr!50H l.
Alarm, Snl , MOK., 28-pin

CT7001 -6-digit, Clock, calendar, Radio
T ime r , 12124 Hr,28_pin

MKS0381 - 4_digi t direct drive LED, 12Hr,
SO H l, Radio T im e r , 40·pin

/ .I';N""1 N400S
I N4007

TERMS P r ic es good thru February

Satisfac tion gu,,,.nteed. We pay shipping in Continental USA.
Others add 5%. Overseas add 10 % 120"" fo r Airmail). U.S.
Funds only. O rde rs under $1 5 ,00 ad d 7 5 o;r handl in g. Te "as
.esidents add 5% Sales Ta ll.. Sorry ~ No COD Or charge c. a rds.
Check o r Money o rde rs oniy .

sabtrDnics
INTEFll'Jt'>.TO"J,CI,L

P.O. BOX 64683·E, DA LLAS , TEXAS 75206, U .S .A.
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Oscar Orbits

Orbi ts desio;,t ated " X'· afl!! c losed to general use . " ED'· are for educational
use. " BTN" o rbits contain news bullet ins. "a" orbi ts bave a ten Wan erp limit.
" L" indicates link orbit. " N" or " S" ind icates that Oscar 6 is avai lable only on
northbound or southbound p85Se5. Satellites are not available to use rs on "NA"
days .

The listed data tells you the time and piKe OSCA R crosses the equator in an
ascending orbit for tile firtt time each Oly. To Cllculate successive orbits, ma ke
a list of the l im orbit number and the next t_lYe O<'bits fO<' that day . List the
time o f the firtt O<' bit. E.:h successive orbit is 115 minutes lat er (two hours less
five minutest . The chart gives tile longitu de o f tile fim crossing. Add 29 for
each succeeding orbit. When OSCAR is ascend ing on the other side of the
world. it will descend over you. To find the equatO<' ial descending longitude,
su btract 166 degrees from the ascending long itude. To find the time it pa$SE'S

the north pole, add 29 minutes to th e t ime it c esses the eccaroe. You should be
able to hea r OSCAR when it is within 45 degrees of you. The easiest way to do
this is to take a globe and draw a c irc le with a rad ius o f 2480 miles l4000
kilomete rs] from the home QTH. If it passes right ove rhead, you should be ab le
to hea r it for about 24 minutes t ota l. OSCAR will pass an imaginary line drawn
from San Francisco to Norfolk about 12 minutes after pas5ing the equator.
Add about a minute for each 200 mi les that you live north of th is line. If
OSCAR passes 15 degrees from you, add another minu te; at 30 degrees, three
m il'lutl!'S; at 45 degrees, ten minutes..

a"" I O,~'oIl "I...." ,o. 0.... J O'~tol lnl......,..
' oM ••• ,.. ~o...,." 0,100, 0.10 ,~

~o..." .Ifo _1 IG"II) 01 E• . If olll IG"ITl olE ,
C.01ll" W C.o_ 'W

" 19652 U N , 0101 '52 1•.5 10121 8 , OH1EI2O ...a
....e c , = ... ... , 10131181< a ooololO ,.,, ,oon a "'" " 13.3 10152 • a 0101508 611

" I~ Uf<l • 0151 ,:» 81.0 101&! '" • 0001 18 528, '''''' , ~, .. 12.0 101118 , cess .. ..,
s 19715 • 014$:]1 ... 101110 ... • 01. 9 52 n,, ..= , .... " n •

""" ec
, 00019 13 ...

" 197"0 eH. • 01.,73 .., 10215A • 01.330 n,
19752l • 00011 19 ..., 102218~ , 0001250 ".19765 l ic 0136 1. .n 102"O1l " 0137.<. '"111171l " "'" " .., 102S2 8~ " "'" " ...,
"'" " 01]1(16 ... ,,,... " 0 130.• 0; '"s ,~ " 0031.02 67.0 102718 "

_.. ..., 19815 .. 012S:~ ... ,_. .. 012• .23 n •
" 19827 U .. " oo2S:SoI ... ",.n " OQ2J:n saa..."'. " 0120: . 9 79.5 103158,,; .. 0118:00 '", ,- , " 0020: 45 .. , 10321 e " 0017 21 ... ,
" 198658TN .. 0115:.1 7a ,3 ''''''. ra 0111'38 70.3, 19a77 .. 00 15:37 '" 1035211 " 00 10:59 M ,1
s ..'" ~ 0110:33 770 10365'" zo 0105 16 .", 19902 " 00 10 :29 62 ,0 103 77 60 " 0004: 36 535

" 199 15 11TN n 0105:24 758 10390 A n OO~ : 53 87,1

" 19927 8TN aa 0005:20 ... 1~03 e x za 0153,10 ..,, ,- " 0100:18 74.5 1~ I 5 A " 005231 ...
" 111952 8TN n 0000:12 ... , 1~28 8 n 0146: 48 n,, ,.... " 0055:07 73.3 1~400 ... " ...... ...
s ,,,n n 0150:03 81.0 1~53 e -n 01"0:;16 778, "... " ~... 120 ,_.

" """
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THINKING AHEAD
Almost every day a new call is

heard through the downlink of
AMSAT's OSCAR 6 and 7. When the
Phase III spacecraft is in orb it, t he
situat ion will cha nge dra$lically. No
looger will _ be limited to 5000
miles, for a whole Ilemi~here will
the n come into range. For the first
years of operation, any station in the
Northern Hemisphere will be able to
communicate with any other in that
hemisphere for up to 15 hours a day,
as _II as with Southern Hemisphere
stations for part of tl'1e titre. Th is
comtnJnication facil ity will be there
lereseecnve of t he state o f the sunspot
cycle. solar flares and mo st other
phenomena t hat upset co nvent io na l
HF band communications.

Consider what t hat will mean II'l

terms of QRM I
On a "typ ical" HF band such as

fo rty meters, a number o t OSOs ca n
lake place on one freq uency at any
time. because depending on the time
of da y, two stat ions loca ted in, say,
Europe can work each other without
hea ring t wo stations in North America
also working each other on the same
frequency. It would al50 be possible
for more OSOs to take place on the
frequency causing minimal CRM as
long as those other sta tions are well
separated or with in the dead l one
(skip et tectj. In fact, th is is oormal for
forty meters.

Now cons ider two meters. 144.12
MHz is a typ ical SSB freq uency . At
any given time. many QSOs could
ta ke p lace on that freq uency, without
causing any QRM at all to each o ther ,
because of the geographical spacing
bet-en the stat ions il'l OSC and the
line of sight properties of 2 meter
propaga tion.

What would happen if the marac·
teosncs of fO<'ty meters were suddenly
superimposed onto the two meter
band? Instant ORM' Stations allover
half a \Mlrld would suddenly start
hearing one ano the r on the frequency.
Local OSOs could ta ke place , simp ly
by covering up more dinan t stat io ns
on the same frequency. OX work
would be po$$ible o nly if no local s
appeared OIl the frequency at either
end. Now tak e away the dead zone,
and let the band be open to every
where at the same lime. EYef'V one is
now a "local," and can be heard
anywhere else.

Th is is what may happen to part o f
two meters land 70 em) when the
Phase III spacecraft is in its f ina l orbi t.
It is up to us to plan ahead to try and
control the QRM 50 that OSOS can
take place.

A IWO meter FM repeater puts a
sta tion in contact with any other one
with in, say. 60 miles or so for up to
24 hours a da y.

is in the middle o f a "sponsor a sotar
ce ll" campaign. If you can contribute
at least $10.00. help in administering
the program cw hr-e any const ructive
ideas on the subject, contact To m
Clark WA3 LNo I t AMSAT, or send in
you r tax deductible sponsoring dona·
t ion. All sola r cell sponlO~ will
receive a cert ifica te attesting to their
sta tus.

SPONSOR A SOLAR CELL
Building two spacecraft is an expert

sive business. The cost of the solar
cells alone is est imated to be in lhe
tern of thousaods o f dollars. AMSAT
just does not have thai kind of
money, so tho$(! fund$. have to be
raised somehow. When a terrestrial
FM repeater is put on the air , the
users normally conlribute to wards the
cost 01 e-st<ibli$hing and main taining
the repeater ,1'1 operation.

Spaceborne transponders are many
times more e xpensive than terrestrial
repeaters IA·O·7 cost us $60,000, an
identical commercia lly bu ilt un II
could have cost $ 2,000,000). AMSAT

TWO SATEl LITES TO COME
AMSAT is curren tly b uilding two

sp.acee11l1t. The Phase III spacecraft
has a laundl dilte in December, 19 79 .
The European Space AgenC<{ lESA )
has agreed to provide a place on the

second ARIANE launch vehicle flight.
This will be t ile lirst nol'l-US launch of
an OSCAR spacecraft. AMSAT is
a lso wor king on a Phase I I spacecraft .
This spacecraft is knaW11 as A·O·O,
and is de stined for launc h in late
1977. It is a joint venture of AMSAT,
Project OSCAR and JAMSAT . It
marks the first time t hat Project
OSCAR and AMSAT have cooperated
on build ing nigh l hard ware. AO·o
will contain two lranspondel"s : a
145f29 MHz uni t built by AMSAT in
Wash ingtoo DC. similar to the one
flown on AMSAT-DSCA R 6. and a
145 '435 101Hz transponder being built
by the Japanese AMSAT Association.
A pectorvpe of this t ransponder h3$
been tested on Mount Fuji il'l Japan
with promising results. One unique
~t of that transponder is tha t it
uses a power F ET II'l the final.

The frequencies to be used by
A-O-D are as follows :

UPLINK (M Hz)
145.85-145.9 5. 145.9-145.9 5

DOWNLINK (MHz)
29, 4·29.5. 435.1 ·43 5.15

BEACON (MHz!
29. 4. 43 5.095

Note that the 145f435 transponder
bandwid th may be slight ly ""rro_
than sholMl and il'lCorporates passband

inversion (cf. A·().7 Mode BI.
This satell ite is p rimarily desigr'led

for the educat ional program to pro
vide the capllbility for satellite demo...
strations and m mmunication lhroug h
to 1980 a nd the launch of the first
Phase III spacecraft.

the use o f excessive up link power. The
ORP days have shown that modest
a mou nts of rf can put good signals
into lhe !p8Ol!'Cl"aft. Less than 10
Watts o f radiated power is all that ,t
takes to put a urong si<)",,1 into A·O-7
Mode B. and 11m than 100 Watts will
do the same 10<' Mode A on bo th
sp.aceera lt, provided tha t t hell~ are le w
ORO operators. Please. do not use or
encourage high power opera tion via
the satellites. If yo u have t rouble
hea ring yourself, don' t increaw yo ur
uplink power, but e xamine your reo
celve r. If you CANNOT hear the
beacon signa ls from AMSAT·OSCAR
6 o n an overhead pass, you need to
improve your fl!!ceiving capabilities.

145.85- 145,95 101 Hz; Output
29.40-29.50 MHz.
M od e B : Inpu t
432.125-432.175 MHz; Out
put 145.925- 145.975 MHz.

cards WIll hrie to be ret urned to the
senders or destroyed in the near
future . If you use me salelhtes bu t do
nol have a case on file at the AMSAT
OSL Bureau, send at ' east one ;'1
today . II you are an AMSAT member,
you can a lso send out cards at the
s.arne lime. You may be pleasan tly
surpr ised as to what you will find in
yo ur first re turned case. The add ress
IS : AMSAT aSl Bureau , Dennis
Grin erod WAIEHF, Manager, 564
Stillman St., Bridgeport CT 06608.

TWO SATE LLI TES IN O RBIT
~ h_ ma r1<.ed the fo urth anniver·

saI'V o f tile laundl of AMSAT ·OSCAR
6 and the second anniwf'Sary of the
launch o f AMSAT-OSCAR 7. It is
impor tant that the l ifeti~ of the
spacecraft not be foreshortened by

OSC A R 6 : In put
145.9G- 146.00 MHz; Output
29.45-29.55 101Hz; Telemetry
beacon at 29.45 101Hz.
OSCAR 7 Mode A: Itlput

AMSAT
QSL BUREAU

AM5AT maintain, II aSL bureau
for confirn'ing satell ite asOs. Any
US or VE member Of satell ite user can
maintain a lew C8se1 o n file and w ill
receee cards confi rming contacts with
other satellite users. Any AMSAT
member can a lso send ou t cards 00'1 ·
firmi ng satell ite ccntects by means of
the AMSAT bureau . There is no cost
fo r cards de$liroed to W, K or VE
stattcos, and II f lat ra te of 6lt a card to
a ll other countries.

I rece ntly had a chance to peruse
the dead cards la rds lit the bureau for
which the rec ip ient has no eflW!lope
on file) . TheI'e ere OX cards, rare
WIles and special ewnt Rations cards.
Some people nearly have enough C¥d$

for an OSCAR or Satellite 1000 award
wailing for them at the bureau. The1e
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The transponders bn - AMSAT's
OSCAR 6 and 7 increase that range to
5000 miles, but only fOf 20 minu tes
or so, three or lour times a day. The
Phase II I spacecraft will put a who le
hemisphere in range lor up to 15
hours a day, This means that round
table OSOs between stations in
Europe, the U.S.A. and Japan could
become commonplace. This woul d
in troduce a whole new era in phone
patches, traffic hand ling, emergency
communications, and educational
uses.

It is these latter uses that will be
instrumen tal in getting a place aboa rd
the launc h vehic le for t he spacecraft.
It's !/Qing to t ake a lot of p lanning to
ensure that we utilize the Phase III
spacecraft in the best way. One way
to do it W<)uld be t o split t he passband
into modes, similar to the vorumarv
band plans in effect in IAR U Region 1
on all amateur bands. Starting at one
end of the passband, there is a CW
section, then an sse section, with an
overlap area for mixed mode contacts.
The top end 01 the sse section and

the botto m end 01 the ON section
could be used for traffic and mes5.a!}es
where allowed by the licensing
aut horities. Then lo llows a segment
reserved lor SSTV and RTTY.
Another segment is reserved for
educational uses, including an Emer
gency Calling Frequency. The last
secti on is a small o ne reserved for the
use of t he AMSAT Command Stat ions
as an int erco m frequency. It may a lso
be used for announcement s, sim ilar to
t hose presently bein g made o n
AMSAT's OSCA R 6 and 7. The aClual

locations of the assignments and the
amount 01 passband allocated to each
must be made by us as users, because
it is volunt ary and can only be en 
lorced if the users agree to do so. The
development 01 any kind 01 band plan
should be etsnea now, because it's
going to ta ke t wo years to get every·
one t o agree.

Yo ur comments are needed. Com
ment on the t ype 01 band plan lif
anvl. the amount of spect rum allo
cated to each mode, and on anything
else.

Repeater Update FCC
The following repeaters have been licensed and have gone on the air since the

publ ication of t he last 73 Repeater Atlas. Other a reas 01 the country will be
updated in future issues. Walch for publication of the new 73 Repeater Atlas
soon .

447.70
224.78
146.985
147.27
147.255 RTTY
147,855
147.30

29.52 29.6B5 IN
149.295
147.12
449.40
146 .39 146.99 IN
448. 10
224.34 ,
147.645
224.34
147.375
224.18

Ham Help

FEDERA L COM MUNICATIONS
COMMISSION

Charles A. Higginbotham
Chief , Safety and Special

Radio Services Bureau

genuine assistance of one form or
another. During this same per iod, I
received at least a dozen pho ne calls,
one of which was fro m as far as fifty
miles away, again offerin9 the kind of
assistance I had hoped for in my letter
to you!

In all of my previous experience, I
had never encountered such willing
ness to be of help, and a ll of it offered
without any expectation of monetary
return !

As a consequence of your publica
t ion of my plea, I did enroll in a
Novice class course at UMPG (er
though it had already run too many
sessions for me to catch up), found a
volunteer of assistance toward Novice
within 10 miles of my home, located

Continued on page 135

,,,,,ces,ful completion 01 the Code test. To
implement this new procedure . the Commis
. ion will require the 100lowing,
(al Exam ine rs must administer the tests to
at least live applicants.
(hi Requests for exam. must be rece ived no
later than thirty days prior to the da'e of
examination.
Ie) E~aminefS must contin"" to m""t the
eligibil ity ",quir"",en.. 01 Sect ion 97.28(bl:
They must be twenty-one vea of age or
o ider, holde.. of a General CI license or
hirfler, and umel,,'ed '0 any of ,he appli
e,""ts.
(d) Requests must include the number of
tests needed, the date the examination' are
to be given, ,he n"me and addr." of the
e~aminer and a p!totocopv of the e~amine,'.

license
3. Examiners are reminded that they will be
held ;K:Countable for returning all used and
unopenO'd examination" and that they are
e xpectO'd to ..talll i'" a method of control to
in.u'e the integr ity of each exam ination. All
,equests lor e~aminations ,hould be ma iled
to: Fede,al Communications Commission,
PO_ Box 1020, Getty,burg PA 11325_
4. Accord ingly, the Commi"ion, by the
Chief, Solety and SpeCial Radio ServiCe.
Bureau, unde, authority de legated punuant
to Section 0.331 of ,he Commi" ion', Rute.,
ORDERS that Soetion 97.281bllll of the
Rule, is ....reby WAIVEO for the period
beginning November 24. 1976 and ending
June 30, 19 77.

In the Matter of

ORDER
ADOPTED : NDVEMBER 23, 1976;
RELEASED : NOVEMBE R 24, 1976

Under date 01 September 11, 1976,
1 wrote your magazine to the effect
that I was an over-aged citizen d is
enchanted with CB, 'M:lnciering how I
could get into amateur radio, how I
could accumulate in a hurry the
knowledge that licensed hams al ready
have, and req uesting information on
the sources of used ham gear. For
your convenience I encl osed a
stamped ret urn envelope.

You d id not personally answer my
letter . You did publish my letter in
the Ham Help column of the very
next issue of 73 Magazine which went
to press!

That is when all hell bro ke loose!
With in a two week span following

publication, I rece ived more than two
dozen letters, one from as far away as
Sioux Fall s, South Dakota , providing

Waiver of Section 97.28lbl (1)
of the Commission 's Ru les

BEFORE THE
FEDERAL COMM UN ICATIONS

COMMISSION
WASHINGTON, D.C. 20554

1_ The Olief, Sole'y alld Special Radio
So,vice. Bureau, acting un<le, delegated
authority, ha, unde, "on,i<leralion the
wai.e, of Section 97.281bHll of the Com
mission', Rule. in or<le, to establish a
p rocedure lor proces'ing reques.. ror multi·
pie No.ire Clas. _itten uamination•.
Unde' the presellt , ules , an applicant lor a
Nov ice Clas. license in ,he Amateur Radio
Se,.ice must fim pass a test in the use of
Morse Co<le before mak ing all applicat ion
that a "",itten te't be ,enl to the applicant'.
volunteer e~aminer tor adm illi,trat ion . III
,ituations whe,e one e""miner h as been
tutoring many applicants, problem. have
ar i,en in the time <lelay e~perience d in
",,,,,, ..ng the e~""" by mail and then
admillistering them aite. the re!Jjlatly sched
uled se"ion' of in'truction have ended . It i,
anticipated that large l/fOUP' of students will
be concluding the ir Novice cou,se, in the
ne~t few month, and that a method fOf
e xpediting application. will be neces.atV_
2. A wai""r 0 1 Section 97.28Ibl!1l will
ailow an e~amine, with several applicant. to
"pply fOf the writtell e~"",ina,ions prior to

147.415 IN

147.475 IN
147.50 IN
147.46 IN

147.46 IN

52.05 IN (T 1407)

146.79
146.67

146.46
448.825
146.70
147.30
146.64
146.64
146 .94
147.36
147.1 8
146 .73
53.05

146.745
147.2 1
146 .76
146 .415
147.50
146.B5
146_475
146.50
146.46
146.925
146.835
146 .6 1
147.2 1
224.86
147.00

Connecticut

WR1AFR New Canaan
WRIAGC Avon Mountain
WR1AGD Ansonia
WR1AHA Harwinton
WR1AHP West Haven
WR1AHP New Haven
WR1AMU Storrs

Massachusetts

WR1AAA Malden
WR1A8 K Westwood
WR1 ABP Billerica
WR 1ACO Malden
WRIAEO Brookline
WR1AFO 8elmont
WR1AFP Fitchburg
WR1AGK Yarmouth
WR1A HL Springfield
WR1AHR Chatham
WR1A lT Somerville

Maine

WR1 AES Boothbay Harbor
WR1 AOW Topsfield

New Jersey

WR2ACa Atlan tic City
WR2ADK Pleasantville
WR2AEA Punnemede
WR2AGZ West Orange
WR2AHV Newton
WR2A HY Frenchtown
WR2AIN Kearney
WR2AIO Middletown
WR2AJC Princeton
WR2AJY Willingboro
WR2A KE Manahawkin
WR2AKJ Cape May
WR2ALW Robbinsville
WR2 Willingboro
WR2 Atlantic City

New York

WR2AAB Yonkers
WR 2ACB Stony Brook
WR2AFV Rochester
WR2AHV Newton
WR2 Cooperstown
WR2 Delmar
WR2 ecce
WR2 Niagara Falls
WR2 Syracuse
WR2 Warren Cty Raceway
WR2 Buffalo
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FASCINATING WORLD OF
RADIO COMMUNICATION
Interesti ng stories o f the h istory of radio
pioneer-iog and d iscQl/ery. Also includes the
fundamenta ls of broadcast band DX ing. A
m ust for every radio amateu r. $3 .9 5.

WEATHER SATELLITE HANDBOOK
Simple equ ipm ent and methods for gett ing

good p ict ures from the weat her sate llite.
Antennas, receivers, monito rs. facsimile you
ca n build, tracki ng, automatic control (you
don't even have to be homel. Dr. Taggart
WB8DQT $4.95.

SSTV HANDBOOK
This excellent book lel ls alt about it, f rom

its his-tory and basics to the present state of
the art techniques. Contains chapters on
circuits, monitors. cameras, color SSTV. test
equipment and much more.
Hardbound $7, Softbound $5

COAX Handbook
The World ' s o nly handbook devoted excro
sively t o coa x, feedlines and connectors.
Special price o nly $ 1.50.

RF AND DIGITAL TEST
EQUIPMENT YOU CAN BUILD

RF burst . function , square _ve generators,
variable length pulse generators - 100 k Hz marker,
i· f and rf sweep generators, a udio e sc, affrf signal
injector, 146 MHz synt hesi zer , digital readouts for
counters, severer co unters, presceter, m icrowave
meter, e tc . 252 pages. $5 .9 5 .

-~-~
I[~.I
r im

VHF ANTENNA HANDBOOK
T he NEW VHF Antenna Ha ndboo k deteils
the tbecrv , design and construct ion of hun·
dreds of differem VHF and UH F antennas .. .

A practical book written for the al/erage
amatetJr who lakes joy in building , not full of
comctex formulas for the design engineer.
Packed with fabu lous antenna projects you
can build. $4.95

73 DIPOLE AND LONG -WIRE ANTENNAS
by Edward M. Noll W3FOJ
This is the fi rst collect ion of virtua lly everv
type of w ire a ntenna used by a mat eurs.
Includes dimensions, configurat io ns, and de 
tail ed cons truction data for 73 diffe rent
a ntenna types, Appendices descr ibe t he co n
st ruct io n of noise bridges, l ine t uners. and
data o n m easuring resonant fr equency ,
l/e1oeity factor, and swr . 160 pages. $5.50

~ .
I

•

73 V ERTI CAL. BE AM AND TRIANGLE
ANTENNAS by Edward M. No ll W3FOJ
Describes 73 differ-eO! antenoas for amaleurs.
Each design is the result of the author 's own
eKper-iments: each has actually been built and
air-tested. Includes appendices covering the
construction of noise bridges and a nt enna line
tuners, as welt as methods for measuring
resonant frequency , velocity teeter , and
standing-walle ra tios. 160 pages . $5.50

NEW REPEAT ER ATLAS
Hundreds of new listings listed by bolh
rcceuon a nd frequency dual listing, in-
vetuebte for your car ... find those repeaters
as you wever. This is the ONLY complete list
of reoeeters being published. Almost 3000
repealers listed in t his issue . . . repeaters from
all ever the entire world. only $ 1.95

-----,- _._
-~ _.- --~._ . ~_ . _ ._-

:;;.. ~:.::. ':: .,...-:'~--_. __ .
;:~~::.r"~~':~.
_ •. • " .... ,n•• " '"----

=.. .. 
'100'1---

TEST EOUIPMENT LIBRARY
The editors of 73 present a complete guide to

testing that is both besc & complete & aimed at
everyone tram begmners to amateur E xtra~ Every
thing from how to test diodes to frequency
counters, plus cumulative indele. Three volumes.

Vo l. I - Com ponent Test.s _ $4.95
Vol. II - Audio Fr-. uency T lISt.s _ $ 4.95
Vol . III - Rlld io Frequency Test. s _ $4.95

VHF PROJECTS FOR AMATEUR AND
EXPERIMENTER

A must for t he V HF op. Opening chapters o n
operating pract ices and getting started in V HF,
bot h AM and FM, fo llowed by 58 chapters o n
building useful test equ ipment, modifying exis t
ing and surplus gear. $4.95

1001 PRACTICAL ELECTRONIC CIRCUITS
Tab's new 1001 eircuilS is available for only
$9.95 ppd. The next time you want a circuit for
just about anyt hing. eat your hear t out tha t you
didn't send for t his book the first time you read
about it . You'd better o rder t he book right away,
before they run out. $9.95

_..._....-n.z.-"_

Ptae1iCllI Test Instruments You Can Build
37 simple test mstrumems you can make
covers VOMs, VTVMs, semiconductor t esl ing
u nits, d ip mere-s, wattmeters, and just about
anythi ng else you m igh l need around t he test
la b and ham shack. $4.9 5

--

2M FM HANDBOOK
Contains almost every conceivable circuit

that might be needed for use wilh a repeater .
All circuits eKplained in detail. All aspects
covered. from the operator 10 the antenna.
$5.95

•

IC Op·AMP CO O KBO O K
by Wal!lIr G. Ju ng. Cover s no t o nly the
basic theory of t he IC op amp is great
detai l, but also incl udes ever 250 pract ical
ci rcuit applica tions, liberally illust rated.
592 pages, 5 % le 8 %. soh bound. $ 12.95
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HOB B Y COM P UTE RS A R E
HE RE
An a n t hology of com puter
art icles from 73 - a m ust if you
loan ar t icles to fr iends. This kee ps
the easy t o read basic informat ion
a ll in one pl ace for q u ick refer
e nce. Only $4.9 5

Srrl< x _
61-:'lY~, _ ..re/II..

_.~
;; SP/' _..

~-:~:I--,-
St>-'" W - lI!.d "'P<. bl.,. .-1<1

TTL COOKBOOK
by Donald Lancaster. Explains what TTL is, how it
works. and how 10 use it. Discusw. practica l
applica t ions, such as a digital counter and disp lay
system. events cou nte r. e lec tro ni c s t opwat ch,
d igital voltmeter. and" d igita l t achomet er. 336
pages; 5 % x 8V.; softbou nd. $8.95

ALLOW 6-8 WEEKS FOR DELIVERY .

RTL COOKBOOK
by Don Lancaste r. Exp la in s the how and why of
RTL (Resistor-Transistor Logic) a nd gives design
information t hat Can be put to practical use. Gives
a multitude of digital applicat io ns ranging fro m the
b asic switch to tha soph isticated cOun te r. 240
pages; 5Y, x 8%; softbou nd. $5.50

MY COMPUTER LIKES ME
... when Ispeak Basic .. .A lb recht

An introduct ion to Basic
simple enough for yo ur kids. If you
want to teach Basic to anyo ne
qu ickly, this boo klet is the way to
go . $2.00 pp.

MY
C04'IPIJTER
U""
ME·.--

OSL.!!.t~ you een I", procd 01... ",.I-save mone" 1
ONLY $6 for 250, $10 for 500, $15 for 1,000, and $20 for
2 ,000.

How ca n 73 m a ke suc h beautifu l cards, printed on th e best
coated stock. available for about half t he regu lar cost?

T he world and sate llite a re printed in blue, your name,
a ddress and call are in blac k. T he QSa information is a sta ndard
form o n the back. DOMESTIC ORDERS ONL Y

Computer Programm ing Handboo k
... Peter S tark K20AW

A complete guide to com pu ter programming
and data processing. Includ es many worked out
exa mples and history of computers. $8.95

Software & Hard ware ex posed
t o the core. Wrinen for the
non-PhD computer ho bby ist
who wa na to know what'. new.
$2. 00 e ac h at newsstand .
$15.00 for 1 year SU bscription.

What To Do After
You Hit Retur n

PCC's f irst book of computer
games . .. 48 d iff er ent computer
ga mes you can play in BAS IC ...
programs, descr ipt ions, muchly
illustrated. Lunar la rn::li ng . Ham 
murabi, King, Civil 2, Qubic 5,
'rax ma n , S ta r T re k, Crash,
Market , etc. $6.95 pp.

IS HERE!

BINDE RS - Red Binders w it h gold let te r ing keep yo ur 19 76 &
19 7 7 73's safe fr o m being lost or da m aged. Each b inder hold s
12 issues. $6.00 ea., 2 for $ 1 1.00.

BACK ISSUE BUNDLEI 73 Maguine Classics, issu es co ntaini ng
Ilundreds of articles & pro je<: ts. GraM for nost e l" i" buffs. 20
copies (all d iffere nt ) for $8.00.

BRAND NEW! DICTIONARY $15.95
This new microcomputer dictionary fills the urgent need fo, all
computer people, engineers, scientiSts, industrialists, communica
tions people - as profenionals, amateurs, teachers, Or nudenl5 - to
become Quickly acqu ainted with the !erminology and nomenclature
of a new revolution in com put.... control capabilities in areas that
pervade most of man's d ai ly aClivities .

Over 5000 definitions and explanations of terms and concepts
(704 pages) ,elating 10 rrncroprocessors. microcomputers and
microcontrolle's, There are also separate appendices on: program-

MICROCOMPUTER mabl" calcu lators : math and statistics defini 
tions: f lo w c h a rt symbols and techniques;
binary number -v stems and , switching

Dic ti onary&Guide theory; symbol charts and tables; summaries
of BASIC FO RTR A N and APL In add ition
there is a comprehensive electronics/
computer abbreviations and acronyms
sect ion.

101 GAMES IN BAS IC
Okay so o nce yo u get your computer up

a nd run ni ng in BAS IC, t hen what? Then
you need some program s in BAS IC, that 's
w hat. T his boo k has 101 ga mes for you,
f rom very simple to rea l b uggers. You get
t he games, a descr ipt ion of t he ga mes, the
listing to put in yo ur com puter and a sa mple
run to show you how t hey work. Fun. A ny
o ne ga me will be wort h more t han the price
of t he book for t he fu n you and yo ur fam ily
will have with it $7.50 postpaid.

BASIC . . . by Bob Albrecht, etc.

Self-teaching guide to the co m
puter language you will need to
know fo r use with you r microcom
pu ter. 324 pages. This is o ne of t he
easiest ways to learn co mputer pro
gramming. $4.95 pp.

-- • - • - - • - BUMPER ST IC KERS:
RADIO AMATEURS RADIO AMATEURS TALK TO THE WORLD!!

TALK TO THE WORLD!' AUTHORIZED VEHICLE
,. . .ask me abont It' • S UPPO RT YOUR LOCAL POLI CE

-- • -- • -- - • - SOt each; a ny 3 for $ 1.00

73 MA GAZINE. PETERBOROUGH NH 03458
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GENER AL
S5.95

NOVICE
$4.95

ADVANCED
$3.95

AMAT£UR
RADIO

ADVANCED
CI ASS

UCENSlE
Sl\JlJY
Gil""

•

EXTRA
CLASS
$4.95

The ONL Y Complete
License Study Guides
FCC e xaen s gal you scared?

F rustrated by t heor y fundamentals]
T here' s no need to worry . 73's lour
t.rceose Study Guides will help you
breeze through any of the l our tough
e xams ' They are the ONL Y gu,dl!'S whIch
cover ALL the material you will have to
know. Ma ny amateurs lind lhal one
Quick rea d ong t hrough our guides is
enough to gel t hem t hrough w.th no
sweat.

•

•novice
theory

tapes
Startling
Learning
Breakthrough

YOU' ll be astou nded a t h QW rea lly simple t he t he ory is whe n you h ea r it
expla ined o n these tapes. Thre e ta pes o f theory a nd o ne of quest io n s and
a nswers from t he la t e st Novice e xa m s g ive you the edge you need 10 b re e ze

t hrough your exa m.
73 is interested in he lp ing get more amateurs, so w e ' re g iving y ou t he

complete set of fo u r teoes fo r the incredibly low price of ON LY $15,95.
Scientis1$ have p ro ven that you learn faster by l istening t han by reading

because you can playa cassette taPe Oyer and oyer in your spare t ime 
even while you're d rilfingl You get more a nd more IOfo each t ime yo u hear

it .
You can't progre5$ without SOlid f u ndamen tals . Tbe se f o u r lwur,long

tapes give you all the eesrcs you'll need to pass the Novice exam easily.
You 'll have an understanding of t he basics w hich wi ll be inva luable 10 you
10' the rest o f your life! Can you e ttcrd to take you r Novic e e xa m w ithout
first l iste n ing 10 you r tap es '

. :-1
NOVICE TH EORY TAPES

SET OF FOUR
TAPES

only 51 5.95

TO LL FRE E Call (SOD) 258·5473
Name__ ____ _ _ _ _ ____ _ _ _____ 0 Cash enclosed 0 Check enclosed 0 Money Order

Bill : 0 American Express 0 Bank Americard 0 Master Q\arge

Four Speeds AvailableNEW CODE SYSTEM

_ _ ____ _ SIo" Z;o _

FOUR TAPES for $ 15.95
$4.95 EACH 6 WP M T h is is the p rac ti co a n ywher e a nd y o u' ll be morll 20 WPM Cod o is w h at gets

tape l or t he No vice a nd Tech- than p repare d for th e e asy y o u w hen YOU go f o r Ihe
5 WPM This is the begin n ,c ia n licenses. It is m ade UP FCC ""a m . EKlra Cl ass lice nse. It is 5<>

o ing tap e f or people w ho do o f one so lid hour o f cod". sent embanasoing t o p an ,c Ou t iU51
n o t kno w the c o d e at all . It lit .he official F CC standard 1 3 WPM Code g ro ups be<:ause y o u didn' t prepare
ta kes the m th ,ough the 26 (no o t he. ta pe we'ye he,..d a ga in , at a b,isk 1 3 p er so y o u yourse . f w ,th th,s tape.
' ette rs , 10 numbe,s a nd nec · U$fJS the se sta ndards, SO many w ill be at ease w h e n you st l Though this is only one word
enary punctuation, compl ete people f lunk the code wh en d o w n in hont o f the st_ly laste. , the code groups a.e SO
wi th practice every st ep of the they lire suddenly _ under eyed goyernme n t inSpect Of diff icult that you 'llalmost f all
way USIng the newest bliu prl!'isu,e _ face d ""';th ch ll' lOc- and he starts sending yo u pillin asleep copying the FCC stuff
l each ing techniques. It is te.s sent at 13 wpm lind language lit only 13 per . You by co m p a r ison. Users repOrt
Illmou mi'lIcu'ous ' In one spaced for 5 wpm l. Thi' tape need this extrll m a . gin t o oyer lha t Ihey can't be'i""e how
h o u r many people - ,ncluding is not memorizable, unlike the c o m e the Pll nic which is uni easy 20 per really is with this
kids of t e n life able to lany 5 wpm tape. since th e Ye.sal ,n the teU si tuations. fan tastic one h ou' tape. No
m aster Ihe c o d e, Th e e ase o f e c e e g.oups are entirely rlln · When you'ye sPent YOU' one who Clln COP Y these la pes
' ear ning gives c o nfi den ce to dom "haraete" "nt in g'oups money a nd ti ..... to take Ihe c an poSSIbly 11111 the FCC teU.
begi n ne" who mIgh t 01h... · of ,"ve. Practice Ih is one dur o test YOU'll than k h e a .....ns you Rem o ve 1I1i f e.... of th e code
w ise drop out . ing lunch , w hile ,n the c a r, h&d th is back brea king tape. fo.eye. with these tap.....

O N LY 4 for $ 15.951 73 is in th.. publishing business, nOI tapes, so th ..se ,.... p . ic..d much lowe . t h lln lInyon e else could sel l them. Have
y o u eye r seen on e ho ur caSSetteS f o r u n de r $6? F o r 1it c;IIIU m a il a dd 25<1 p e r la pe o . de red.

TO ORDER , CH ECK DESIRED ITEMS FR OM THE FOLlOWING LI ST; - - - - - - - - - - --
I DWh. , To D<> Alt.. Yo" Hit Rot",n S6 ,95 U VHF Anl ...n. Hondbook _ $4.95

0 80dr. I..".. $8.00 D B"mp.. S1Ick.., 50 ~ N. D 19 16 1 3 Bindo.. _ $6.00 D 10 1 BAS IC Coml>\f' " Gom.. _ S1.~ [] VHF P'oi'ct ' _ 14.95I O R. con' 0 3 1", $ 1 ,00 (l OSL. U 5STV Hondboo k D WN ' h.. Sot••Ii• • Hond book _ $4 .95
DM,d-y_ _ 0 Rod", A_lOur. Tolk 0 St ylo W U Soft _ $5.00 D KILOBAU D _ I 'I' M' _ubl" ip tlGn _ Sl !!i.OO I

I D Vi....1I" to t"- Worl,n D Stylo X 0 tie '" _ S1 ,00 a BASIC - S4.!15
a No-';co T_v T_ SlS.!15 O A,,_ i.... Voh_ 0 250 $6.00 0 St...c1y Gu_: OComput.. P'_ . m m.... H $8.95

I ° Codo T. _ 0 8«_ _ 0 r.ooS to .oo O No-';co - S4 .9S 0 _ y Comput... Ar._o, _S4.95
D 5 """' S4.9!'> Lo <:oI PoI... 0 1000 S t 5 .oo OO...... I _ $5 .9S O M~OOC1",_y _ Sl !'>.oo

I 0 6_14.95 O COAX Hond_ - S l.so 0 2000 $20.00 °Ad_ - $3.95 [' ''''I' Co_.. L;lo.. Mo - $2.00
0 13 _ 14.95 0 IC Op·A_ Co. · .. ' _ S12 .95 0 1) V..-. _ _ m AftI__ SIS-!iO 0 ( ..... _ 14.95 D RTL Coo_ _ S!!i.50

I
0 20 _ S4.11!'> 0 2M FM _ .. - SS .95 D lOOt COr _ - •.9IS 0 T_ Equ;pm-t L_ y:
o A~ "' ... f .. $ 1!!i .915 0 13 OiPOlo Atlt__ 1:6.50 D"'act ,'" T _ _ S4 .11!'> D Vol. 1 _ eo_ .-t T..... _ S4.9!!i

I
O TTL~_Ufl o F_ t ... World 01 O R_ ... At lao _$l.9S D Vol. II _A....... F,oqu.ncw T-. -S4.95

Red IG eo"""......t__ S3.9'S Q RF """ 0 9 tol T..t E• .......-o' _ 1:6.915 Q Vol. III _ Rod oo F..... . ncwT..... _ 14.95

I
I
I

Address _
Credit Card #'- Interbank #' _

L City Expirat ion Date Signature I_ =..1
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SST T-! RANDOM WI RE
ANTENNA TUNER

FREQUENCY STANDARD

AlI"-d _ ..ion (/6().IO _I',,) ..,irft ..." ._ om
_"V''' o f ....... 200 wMt outPUt po_ c.,.,ifitrt 
"';/1 _'* wit" ";""."1 "'1' "_~.,,.,. IdtltJi fo ,
,,0''I6/>'' ", ho_ o",,"ion. Grur fo, _m ",,_
"Of, 1 , ,,.,,,.. - limP/II ,un • wi,. ;'"id• • ou t indo....
'" _ 'flJI«:4 ....,_. Toroid induetM 10' ,..,., t,":
31(4· 1J4X2·3AJ. B"iU-ir> ....n 'ufl...,p itldie..or.
50 -239 c"""ffCfo'. Gu....rHd 101 , 1" .. lOthy tr~.
IF NOT SA nSF/EO RETlJRN FOR A FULL
REFUND!

T HE ORIGINA L RANDOM
WIRL ANTENNA TUNER - in
usc by ama teurs for 5 years.

COMPACT ••• ""I. $29.95
EASY TO U SE . _"~'D"DO"'''' ' .''~ CO''''

SST Elect ron ics, (2131376-5887
P .O . BOll 1, Lawndale CA 90260

* USE AS MARKER I:ENEUTOR
fOR HAM RECEIVEI$* OSCillOSCOPE TIME SASE
CAlISUTMI* C·MOS Ie CONSTRUCTION* 'OWER REQUIREMENTS

U'tl15Yat15 .a.
l! Y RHi, Battery mtllull* lERO TO nv

CHOICE

COMPlHHYASSEM8lED

PROVIDES STRONG, PRECISE
MARKERS EVERY 1 MHz,
500, 250, 100, SO, 25, 10,5,
2.5, 1 KHz, 500, 250, 100,
50, 25 Hz WELL INTO THE
VHF RANGE.

TOTA L
PRICE

U:'IiIT
QUANT. ITEM PRICE

PLS 100 u.9Y5
SF 11 I IY.Y5

MX -41 129.95

'Ii' A," Ad~pter 1.95
- l.i/ lX· Ada p. e, 1 .95

(·ann. R....den.. Add Tu

A00 S1 (", ,hippina/handhlll

AOO S1 fOT ron-zea DEP. REQ'O

TOT AL

O Ch llC k e nclosed 0 Mo ney Order 0 C.O.D.

o Maner Charge #:==========:Inlerbenk #

MEMTR IX . 350·1 1 Sout h Main St .•
otv. of E.D.C.• Che-shire CT 064 10
DI$T.• DLRS, R EPS, inquirin invi ted

Ellp . de te S igne tu re _
Nam e _
Addrll'SS _

City State Zip_

"''' tt ._-i'_'", •- - •-. • - -If. - '..~- M· ... l': ~ ::

I
SYNTHESIZE R PLS.I OO I
Sinde quart z e rydal d i&ital PLL provides I
tra nslates panel ....I.et lon frequency if re- I
q u ired. 11 5 V ac o r 12 V d e power. Power
p ack included . ' 1 69.9~ I

I
I
I
I
I
I
I
I
I
I
I
I

SO L ID ST A TE E LECTRON IC Q UASI·
LOG ARITH M IC SPEECH PROC E SSOR
MOD EL S P·2 1
A ssur..s 99% modWaUo n . In clu d es a
pat.. nt ..d baekuound , upp r ..ssio n of noise.
VOX ca pa b ilities and includ .., boott ..ri ..s and
cable. ' 1 19 .9 5

o
M"...t ....•..-

M' M! " ,"
M • .,

-~

27.24504

o

,
1 2. 8 9 5

• _ 0

•...

-
0'--

FRE QUENCY C OUNTER M X -41
7 dilit 7 s.. gm..nt large LED display . AC /DC
Ra n le : 20 H z t o 40 MH z. Input u-nsitivit y MI
mV RM S-protect..d . Input imp..dan ce : 1000
Ohms..001 ' quartz t im e be",,". Aquium
p,;tch f O f 2 O f .2 see. Po..·.. r pack included .
'129.9~

random wire, and also a 25 foot
vertical for low angle work.

I would like to hear from any hams
who use outdoor remote-controlled
lransmatcnes to load their vertica ls
and wire antennas. There i, no infor.
mation on remote switching or tuning
in ham and antenna man...als any·
where , to my knowledge.

It might be a good idea to rv n an
artic le on motorized, continuously
tunable transmatches ("L" networks
tune easily), or preset rerev-ccererec
transmatc:hes. Other city dwellers
besides m~lf might benefit.

James G. Coote WB6AAM
6625 Elder St.

Los Angeles CA 90042

I live on an annoyingly smali city
lot Iha l will not accommodate dipoles
for 160, 80, and 40. I want to put up
an efficient ail band Hertz amenna or

Wovld you please run the following
in you r Ham Help column, as I need
to obtein these parts so I can get on

I am planning a tour to "GC" nelll
summer. Would you please add my
name and address to your Ham Help
column. so I might get in touch with
somebody there?

Heinz·Dieter Mahlfoldt DC5BT
Goethenr.86

2850 Bremom awn
Welt Germany

Ham Help
from page 131

Charles A. Jurack
Bridgton ME

some used ham gear, and have devel
oped 5OiTI! new acquaintances who are
si ncere in t heir desire to be of help!

How can you beat that ?
You may be sure that if I'm smart

enough to gel my Novice ticket , I will
also be smart enough to gel me a
subscription 10 73 1

Pteese accep t my sincere thanks for
you r assistance .

, - - - - - - - - - - - - - - - - - - - - - - - - ----, the air. I received my license on 28
Oct 76 and cesce-etely Wllnt to get on
the air.
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Special Report
from page 15

channel spacing (e,g., 8 or 9 kHz) has
also been addressed bv the SWG.
While Regions 1 and 3 have adopted
plans to reduce channel separation as
a rreans of increasing the number of
channels. th is scheme affects adjacent
channel interference, the development
of AM stereo, and poses serious con
version problems jor the US which has
developed 1IS AM service largely
around the use of directional entennes
designed for use only on specific
frequencies . Comments On this issue
and the extension of the broadcast
band to 1805 kHz ere requested.

The International Broadcasting
SWG indicated that additional
spectrum was required, particularly at
3900·4000 kHz. We have not pro
posed any change to the band
3900-4000 k Hz, which permits broad
casting in certain regions under.,
specified conditions. Although the,
recent LF/MF conference rejects the
use of sing le side band, we feel this
technique should be exam ned and
commented upon.

The International Broodcasting
(SWG) requested retention of their
present ettocations of a total of 2150
kHz and additional worldwide etloca
tions of more than 2000 kHz; this
amount would double the current

allocation and include approximately
20% of the spectrum available
between 4 and 27.5 Ml-lz.

The Commission currently licenses
ten transmitters for operation in the
high frequency bands al located to
broadcasting, approximately 5% of
the total US broadcasting, the other
95% of US HF Broadcasting is con
ducted by the US Government
through USIA and the Board for
International Broadcasting. Presently,
throughout the \MJrld, there are
approximately 1500 transmitters on
the air carrying about 22,000 da ily
frequency hours. Two or three inter
national shortwave broadcasters opcr.
ating on one frequency is a common
occurrence. The US requirements for
additional spectrum in the HF band
are under consideration.

Citizens Radio
The Citizens Radio SWG requested

an additiona l allocation of 1 MHz in
the 26-28 MHz band, a 5 MHz anoce
tion in the band 216-300 MHz with
220-225 MHz preferred, and a 10
MHz allocation between 470 and 947
MHz, preferably between 890 and 947
MHz. These are needed to meet the
explosive growth of CB and to provide
additional serv ices such as channels
for repeater operat ions, munic ipa l ser
vice tie-ins, and weather info rmation.

The SWG further requested that
this service be redesignated as the
"General Radio Service," and that t his
new service be recognized intema·
t ionally by the inclusion of it and its
associated spectrum in the ITU t able
of frequency allocations. The utiliza
t ion of Cit izens Band frequencies in
the US is extens ive by any standard,
with the uses e xtending into nearly
every area of personal and business
communications. However, we are
unab le to endorse the principlll of
advancing an international allocation
for a specific service, such as the
"General Radio Service." particularly
when the need for such a serv ice has
not been advanced on a large scale,

There is already a provision for the
Mobi le serv ice between 27.5 and 28
MHz in the Internat ional Table, so no
change is required, recognizing, new.
ever, th at in the US the band 27_54-28
MHz is subject to exclus ive govern
ment use. We am proposing that the
band 220·225 MHz be allocated for
shared use by the Mobile Service with
the Amateur, Amateur Satell ite and
Hadrctccation Services. Part of this
band could be a llocated domestically
to the Citizens Rad io Service, if it is
ovcorueuv decided that th is allocation
wo uld be in the p ublic interest . As ou r
table shows, _ also propose to meet
the requirements of the Mobile ser
Vices by providing access to the band
890-947 MHz; use of these fre
quencies by the Citiz(!f1s Rad io Service
could resu lt from domest ic rule
mak ing.

further, an effort to establish CB as
{he "General Radio Service" could
well work against the expansion of
spectrum desired by the Citilens Band
SWG since future domestic allocation
actions may well provide for ex
panded spectrum. Th us, we are pro·
posing to continue the present inter
national allocation at 26100-27500
k Hz for Fixed and Mobile [except
Aeronautical Mobilel, which is used
domestica lly in part by the Citizens
Radio Service. While the actual desires
oi the SWG have not been fu lfilled,
we feel that our proposal will prove to
be the most benef icial one for the
needs of the serv ice in the long range
fut ure.

Conclus ion
As we have prev iously indicated in

this proceeding, all participants should
keep in mind the importance of the
1979 WARC results. Based upon past
experience, decisions reached at this
conference can be expected to provide
the basis for international rad io regu
lat io n pol icy for most of t he re
mainder of this century. It is of the
utmost importance to develop US
proposals wh ich effectively promote
that combination of telecommunica
tion uses wh ich offers the maximum
social and economic contribution to
the national welfare and which also
contain the flexibility necessary to
accommodate important new applica
t ions of this dynamic technology as
well as the uniq ue requirements of our
internat ional part ners in the ITU.

QUICK SERV ICE

SCHULTZ CO LLAPSES
L..--__l

As the editor of 73, I feel that you
must be informed of the extremely
fast service I received from one of
your advert isers. The company I am
referring to is Kemii Electronics,
Sunnyvale CA.

They had advertised the G.!. ch ip
AY38500 TV game Chip fo r $2 9 .95 ,
so t sent them a check one week ago
today. Lo and behold, today in my
ma il was a package from them.

I feel that such service should not
go by without your knowing about it.
I feel that these people should be put
on your list of good advertisers.

Raymond J . Keefe
Mon tcla ir NJ

Even though I may be considered
one of your Associate Editors, I am
going to sue youl! The bookshelf I
had hung on the wall collapsed afte r I
placed the 11/76 issue of 73 on it.

John Schu ltz W4 FA
FPO New York

result , the personality and prejudices
of the programmer will be built into
the program. In short, the com
puterized contest station, although
faster than its human owner/proqram
mer, will probably not be a much
better contest operator.

Rober t A, Hy man K30CN
Silver Spring MD

I

minis at univers ity (at present I am a
student at Auckland University doing
computer studies and electron ics)
with interactive BASIC.

I am now working on an ALGOL
interpreter for an M6800 (ALGOL is a
high level sc ient ific and general pur
pose language; it stands for ALGOrith
mic Language, and has lots of nice
features not found in FORTRAN). I'll
let you know about that later, Prob
ab ly some time in 1978-9, the way
th ings move around here.

, eolov read ing your 1(0 sect ion;
keep up the good work.

Robert Leyland ZL1TRM
Auckland, New Zealand

I HEUR ISTICS I
The article "What Computers Can I I

And Can't Do" in your Holiday issue 1.. _
was an interesting one, and has movlld
me to ma ke two comments. The first
is an answer to the question of unfair
competition raised at the end of the
article. The simple answer to this is
that any station whic h receives any
assistance during the contest auto
matically falls into the multi-operator
category, Your readers must ask them
selves if their stations, computerized
or not, can compete with the likes of
W3AU or W7RM, The second is a
slightly more philosophical one, and
open to debate. Since there is no well
defined technique or algorithm for
contest operating, the computer pro
gram must involve heu ristics and, as a

•

*\ • "»: •
~ ,. /" '"'. . '" ' . . ..

.. ~

r.roo i.. ~..... . .
•

I/O DOWN UNDER
L..--_ _ I

Dave Brown W9CGl
Noblesville IN

I saw you needed articles for the
110 section of 73, so I'm enclosing
one. I cou ld not think of anyth ing
more useful to a microprocessor than
interrupts (boy ... am I getting sick
of typing that). I hope it will be of
some use. If you want an article on
programs (not programming, you
seem to have enough of them), it's
coming up next. Around here a sma ll
group of us are getting micros built;
we have access to a resident cross
assembler to the Burroughs Computer
for the M6800 "";th Mikbug - very
usefu l. We also have a number of

best. If I qualify for you, I stand well
judged, and then I strive to do better
each time, too.

Fllel free to put this in "Letters:'
You have earned the praise - in
spades - and in spite of IRS, big
Iphcnev} business, and the stigma of
CO past. Hi!

I

.. ', --.\''- ; , . ~

1- r, .. · '..\ , \ .- .

BALONEY!

.. , ...
'.

from page 126

!

wrote to Washington DC to Advertis ·
lng, Credit, and fraud, Margery
Smith, Acting Director, Bureau of
Consumer Protection, Federal Trade
Commission, Washington DC 20850.
Yesterday the ma ilman had a letter
from Tr igger ~ yes, just a check. 8m
Margery Smith did it. Now I am go ing
to "bum" a Blue Electronics Book for
good. Took a FCC radio test vester
day and now I can move forward
again after 2 years of wait ing for
parts.

My 73 to the publ isher and thanks.
Frank J. Jelinek , Jr.

Linwood NE

The card is because I must take
immediate issue with the Holiday
issue, page 8, second letter, as follows:

Baloney, Wayne, it IS that good
and qettin" always better!

That's not my ego - I began
writing for you because 73 IS the
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GET A NOVICE LICENSE
THE EASY W"AY!

only $24.95-0 greo~ gift-help 0 beginner!
T he "73 Golden Road" kit makes it so easy to get your ham tic ket that a five year old kid co u ld do it.

m THEORY 11\

*~iLJ~

• • ••

m THEORY IV

. -Ai I ~

.- -.

T he kit consists of six o ne hour cassettes and a Novice License Study Guide. You
start off with a Morse Code cassette which teaches you all of the letters, numbers and
punctuation you'll nee d ... all in one ho ur ! It uses the newest and fastest technique of
teaching co de ... each character is sent at 13 words per minute, but the characters arc
spaced for five words per minute. In this way yo u la y the fou ndation for copying code at
13 wpm later on, and without the usual frustrat ing platea u which has kcpt hundreds of
tho usa nds of people from ever getting their ham licenses. With this system you only have
10 learn the code once . . . not ove r and over at gradually increasing speeds.

The six wo rds per minute practice cassette will makc sure tha t you will almost fall asleep during the FCC test. This one ho ur cassette
(which will play in any casset te recorder) has o nly coded groups of letters so it is impossible to memorize, un like the beginning cassette
which has words a nd phrases which will have you laughing and make everyone think you arc crazy .. . unless they can read the code too.

You get your theory explained in deta il by Wayne Green (he did the code tapes too )
o n a four cassette set . . . three fo r theory and one quest ions and answers. You' l1 learn
your fu ndamentals of electricity a nd radio at the hands of a true e xpert. which means
you'll ha ve no trouble understa nding at all. w hat a difference this makes when you want
to go on to a higher class of license. It really pays to thoroughly understand bask theo ry.
for then no manner of tricky FCC questions can throw you off - and they do get tricky
at times, Curse their dar k hearts.

m <,

TH EORY I

I~F I ~

.- -.

mTHEORY 111
<,

~ij)
,

.- • e \.

Novice Theory Cassettes (four I hr) $15 .95
Novice Class Study Guide 54.95

530 .80

You' ll a lso get a Novice License Study Guide which covers the theory and the ru les and regulations. There is a reprint of the latest
FCC ru les . .. something that is difficult to find anywhere else. T he theory in the book will reinforce the cassettes, making everything
even easier to remember. ~

Individ ually these learning a ids sell for:
Begin ners Morse Code cassette (one hour) 54.95

"6 WPM code group practice cassette (1 hr) $4.95

magazine and these things are just a sideline with us,
matcurs we can get licensed themore 73 readers there mm.1JlfIl: ;;t
hings easier for newco mers to get licensed we're offering ill-Wi I ~for just $24.95 .. . that's a $5.85 saving! This offer is
'ou kno w of anyone who is interested in gelling a ham L
lovicc system. There is no easier way to get a Novice I . - -.d Kit by 73 Magazine .

vice Class License Code Tapes, Theor y Ta pes and St udy Guide@$24. 95 (ppd.
irst Class mail USA - add $2.00.

o Check o Mone y O rder

an Express o Master Charge o Bank America rd

Int e rba nk #
n ature

Ca ll

,

St ate Zip

ecerver . Send t o :

RO UG H NH 03458 2/77

a

o

}

N
a

./mm-o:urr j" -.
Our business is publishing a

because we feel that the more

~
will be. In order to help make t
t he complete Golde n Road Kit
good for a limi ted time , so if
ticket, send for this complete.- -. license than with the Golden Ro

Please send " 73 Golden Road Kit " includ ing N
USA). Foreign orders add $3 .00 postage a nd handli ng; F
TOLL FREE CALL (800l25B-5473

$ enclosed. o Cash

Charge my cred it c ard: o Ameri

Cred it card #
Expi ra t io n date S ig

Name

Address

City

If a gift. p r int n am e a nd address of r

Gift card to rea d :

73 MAGAZ IN E - PET ERBO
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Briefs
from page 118

"Citizens Amateur Rad io Serv ice";
RM-277D, to legalize t he use of any
emission mode on any amateur tre
cceocv: RM-2771, 10 permit the use
of ASCI I on the ham bands:
RM-277 4, which would set up t empo 
rary licensing; RM·2775, to expand
the operating pr iv ileges of Novices and
Technicians: RM·2776 , to create a
new Spec ial Radio Service on 11
meters; and RM-2780, aimed at
revamping logging requirements fOf
repeaters.

AMSAT is looking for money and
volunteers in order to continue t he
amateur satellite program. A spokes
man at their Washington office told
73 that the ten doll ar annual dues of
the approximately 3000 me mbers is
not nearly enou~ to keep the pro
gram going.

Two satellites are cu rrent ly await
ing funds to finish their corutrucnon.
The ADD satellite, which will prob
ably becorre OSCAR 8, will feature 2
meter to 432 MHz and 10 meter
transponders, as well as micropro
cessor control. The 144-43 2 t rans
ponder was built by the Japanese
AMSAT gro up and the structure by a
group of California members. Onl y

the 2 to 10 rreter transponder needs
to be fin ished . It's be ing bui lt at
AMSAT Washington , with a projected
launch date of September, 1977 . An
AMSAT spokesman said that il
OSCAR 6 is still in operation at t he
t ime of the launch of OSCAR 8,
OSCAR 6 will be put on "furlough"
and will probab ly be used fo r edu
cational purposes only. OSCAR 6 had
an expected life of one year when it
was launched in 1972 and is st il l going
strong.

The AMSAT Phase II I satellit e has a
projected Iaunch date sometime in
1979. Its higher orbit would make
contacts possible over a 15 thousan d
mile ran ge, rather than the current
5000 mile limit.

Because of the new equipment in
both satellites, highe r powe r solar cells
will be needed. AMSAT is suggesting
that contributors send ten doll ars to
buy a single cell lor more il possible).
Alt ho ugh how to ac knowledge the
oontribution has not been decided, it's
e xp ected t he contributor would
rece ive a certif icate of some k ind .

AMSAT is a lso attempting to put
together a group 01 volun teers to
approach fo undat ions and corpora·
tions fo r larger contributions, since
they doubt ind ividual contributions
will be enough to kee p the program
gomg.

Voluntee rs. ideas, and conmbu
t ions are needed to keep the amateur
satell ite program operat ional over the
next few yea rs. Contact AMSAT, Box
27, Wash ington DC. The phone
number is 20 2-488-864 9.

Harr isbur9 hams have fo ur repeaters
on the air. Central Pennsylvania
Repeater Associat io n has just added a
220 MHz machine to a 450 MHz
machi ne, a two meter teletype ma
Chine, and the v.ell-known t 6n 6
repeater. T he te lety pe machine is on
147.975/.375 MHz. Services worth
hea r ing from the RTTY repealer at
Harrisburg include ARR L bulletins
every d ay, detailed radio propagation
repo rts from NBS and ARRL, Na
tional Weathe r Service condition
reports and forecasts for the East
Coast and the world daily, plus the
Ye llow Sheet. (Yel low Sheet is a daily
listing of all amateur gear tor sale to
amateurs in their area.} Nevateuer of
the Nittany Amateur Radio Club,
State Colle\lC PA.

The FCC has shLJ t down its
CanadaigLJa Monitor ing Station, re
placi ng it with a Limited Enforcement
Office (L EO). HF monitoring and
related direction finding will be ter
minated, with inspections, investiga·
tions , and VHF/UHF monitoring
tbro uqti out NY and CT taking their
p lace under a much reduced staff
arrangement. RaRa Rag, Bulletin 01

the Rochester Amateu r Radio s sso
ciation, NY.

An Indianapolis IN federal court
has convicted a CSer on six of nine
obscenity counts. He was charged
with use of profane and indecent
language on CS. The Indianapolis Star
called the case a landmark dec is ion,
after a two week tria l. Thanks to The
Radiop's Log, Bulletin 01 the West·
park Rediops, Cleveland OH.

Using an FCC computer, Texas
amateurs recent ly caught a pair of
bootleggers. FCC offic ials caught up
with t hem within two hours, and
federal charges fo llowed .

It's ca lled " Amigos de las Ameri·
cas" . .. a social service organization
devoted to helping the people of
South America. The Amigos have con
ducted immu nizatio n, dental, and
ophthalmological programs lor some
twelve years, using amateur radio for
commu nications with their stateside
headquarters. If you're looking for
something to do this summer, and can
pay your own transportation labout
$700 round trip) and expenses, con
tact the Amigos representatives in
Houston TX at 713-48 1-2502 o r
7 13·526-2771. Those who apply
should hold Technician class or bet 
ter, and be prepared to keep daily
schedules with Houston plus inter-

call

o Payment enclosed
(1 extra BONUS issue)

o Bi ll me later

Pelerl:>o, ough NH 03458

m a ga zine

name _
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o Ente r new subscription
0 1 yea r $10.00

address _
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1917 IC Update
Master Manual
Brand new, Complele IC data
t.el8o:tCl' fronT ill manufacturers_
15,000 cross references, 530
with update SlIrvice lhru 19n.
Domestic postage add $2.00,
FCl'eiOn $6.00.

Frequency ceunter Kit
COvers audio, ultrasonic and
low amateur bafld to 5 MHz
typlelll.Dual channel high sen
sltMly ±25 mil livolts, Crystal
controlled ciccI:., Can be pre
scaled lor higher frequency_
&- _5lr diO~s, fuilinstruetions.
Less power supply $40,00

Nota Cheep
Clock Ktt $17.45
Include-s eVllfyth ing
except case
2·PCboards, 6-_50 LED
o;splays, 5314 clock
chip transfonner. all
components and full
inst'UClOoos
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of an applicant's code proficiency.
The FCC is apparently experi ment ing
with t he new procedure In the face of
rap idly increasing Novice applications.
because the rule will expire June 30.
19 77. Address your requests for
exams to FCC. PO Box 1020, Gettys
burg PA 17325. FCC officials had
informed 73 of the procedure, but
requested we not publish news of it
feari ng mass confusion would result in
Gettysburg. The off icial notice arr ived
a week later.
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repeater o perato rs in populous areas.
So, as tone access grows, the desire for
a universa l tone access for trans ients
ga ins proponents. Lake Erie ARA
Newsletter, Lakewood OH.

The FCC has made official a long
held. but practically secret, policy o n
Novice license exam procedures.
Under an order in later November '76,
volunteer examiners can request up to
five t est s without f irst sending proof

No, . ' If you do no, know .ype 01 . ad io. 0' if you, , adio
f.equ.ncy. lo.mula and load ing capaci'anc•.

CR YSTALS FO R THE IC·230 SPLITS IN STOC I<;' 13,851 111 MHZ; 13.884444 MH. ; t 3 917778
MHZ; H EATHI<;tT HW2021 600 I<;H._ OFFSET t 1.3 MHz; $6.50 . 0.
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146.0 1T
6,6 1 R
6.04 T
6,64R
6 .07 T
6 .67 R
6 , 10T
6 ,70 R
6 . 1 15T
6 .7 15 R
6 , 13T
6,73A
6. 1 45T
6.745A
6.616 T
6.76A
6.175 T
6.775R
6.19T
6 .79 R
6 ,22 T
6.82R
6,25 T
6.85 R
6 ,28 T
6.88 R
6 .3 1 T
6.9 1 R
6 .3 4T
6.94 R
6 ,37T
6.97 R
6.40T
6,46T
6 .46 A
6.52T
6.52A
6 .55T
6.55A
6. 58 T
6 .58R
6.9 4T
7 .60 T
7 .0 0R
7.63T
7.03 R
7 .66T
7 ,06 R
7 .69T
7 .09 R
7 .72T
7.12 A
7 .75T
7 .'6R
7 ,78T
7 .'8 R
7 .81 T
7.21 R
7 .84 T
7.:24 R
7 ,8 7T
7.2 7 A
7 .90T
7 .30 R
7 .93T
7 ,33 R
7 .96T
7 .36 R
7.99T
7 .39R

FREOUEN CIES
IN STO CK

2 METER
CRYSTALS

hand-held units. For example. Cincin·
nati repeaters using tone guard of
123 .0 Hz would also install a decode r
o n 100.0 fo r travelers going through
to access the system. It will, of course.
require cooperation from those few
systems now using 100.0 Hertz tone
access to adopt a different tone as
primary. Li ke all new concepts, it 1"111
be subjected to considerable discus 
sion . but with the almost uncon trolled
growth of repeaters. tone access is
becoming an issue of major concern to

We shi p COO fint
eress mail. Prepaid
o rde rs Ire P9stJ:ll id
by us. Use check..
mOJll.Y o rder BIo\C
or Me in U,S: funds.

staff communications, usmq e ither
Amigos equipment or their own. The
hams will be free to work OX or
sightsee during off-hours. Stateside
monitors are a lso needed 24 ho urs
daily on 15. 20 . and 40 meters.
Countries part ic ipat ing during summer
'77 include: Guatemala, Hond uras.
Nicaragua. Costa Rica, Ecuador,
Bolivia. Paraguay. and Dominican
Republic.

W1AW should have an improved
signal soon. Construction is due to
start on a 120 ' tower wi th stacked 4
element yagis for twenty and a 3
element yagi for forty . They look for
a 10 dB improvement on forty and a
bit less on t wenty. Wen Coast OX
Bulletin.

Universal Subaudible Access To ne
concept gains ac<;eptance as the
Chicago FM Club endorses the princi·
pie . Th is was first suggested on a
broad scale by the Ohio Area Repeat
er Council . it seems. when t he fo rme r
president (Bill Mengel WA8P IA) of
DARC placed the proposal before that
body while in session at Delaware OH
a couple of years ago . Subsequen tl y, it
was the subject of discussion at an FM
forum d uring the Dayton Hamvention
and has since been receiving attention
in many areas. Brie fly, the proposal
advocates that guarded repeaters using
sobeudible tone for access (th at are
sti ll "open" repeate rs) p rovide a sec'
and tone access of 100.0 Hertz for use
by transients running mobile and /or

Edgecomb. Inc. o f Torrance CA
says it wi ll produce t he f irst micrcnrc

cesser controlled 2m synthesized
rad io by spring. Company spokesman
Ed Ja y K6 LOM (Signal 1-Mult i SOOOl
says the rig will measure 2"" )( 5Y.
inches. with 25 Watts output . pro
grammable PL. scan ner for priority
channels, LEOs for frequency readout
and decoding of repeater IDs, all for
an expected list price of less than
$500. According to Jay, the Edge
comb uses a 290 1 chip (four bit slice)
and will be available sometime this
spring.

73 Advertising Director Bill
Edwards WB6BED is expected back in
his Peterborough office early in the
new year, after suffering a mild heart
attack. Bill recuperated at home .
'MJrking part t ime out of his newly
built ham shack. WB6 BED can be
expected to pack quite a signal from
his Hillsborough diggings . especially
on 40 and 20 meters .

73 Publisher Wayne Green W2NSO
IS appea ring weeknights on Boston's
WGB H-TV. Wayne is a regular on Club
44, a show about leisure t ime activi
ties. Subjects Wayne will cover range
from ham radio (of course} to ho rse
back riding and sports car rally ing,
aiong with microprocessors, CB, and
more. That's Monday t hrough Friday
on channel 44 in Boston at 7:30 pm
loca l time .
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connecting hardware for those direct·
ta-battery app lications wnere standard
battery studS do not . The 1105 lets
you hook up commun icat ions equip
ment, tape p layer1 or, automobile
tune--up instru men ts easily . Gold Li~

Connector, PO BOJi 893, Ent Nor
walk CT 06855.

SWITCHCRA FT ACQ UIRED
BY RAYTH EO N

Plans for the acquisition of Switch·
craft , Inc. by the Raytheon Company,
Lex ingto n MA, have been co mpleted ,
according to a recen t announc...men t
by the two companies.

Upon completion of the acquisition
e a rly in 19 77 , Switcheraft will
become a wholly owned subsidiary of
Ray theon_ Wilfred L. Larson, presi ·
dent 01 Switchcraft, wno founded the
company with Fred and Will ia m
Durrke in 19 46, will continue as
president.

La rson said that "Switchcratt will
mainta in its progra m of ma rket ing its
products t o etecuonrc distri b utors and
manu fac tu rers through the inde pen 
de nt sales representatives who have
contr ibuted to our ccmpanv's success
over the years.

"The new association with asv 
tbecn is a big step forwa rd for Switch ·
craft . It brings us the opportunity an d
means to e ~pand ou r manufacturing
facili t ies, which has become necessary
to meet growing customer demands
for our products. Also, we foresee the
introduction of a number of new
products to fulfill new customer
needs" Switchcraft, 5555 North
Elsron A.-e., Chicago IL 60630.

--='-,
"" ..."

pol icy to provide the professional
technician and the home hobbyist
with reliable test equipment at a
moderate cost. By using the la test IC
technology, we were able to deve lop a
new breed of inst ru ment which will
rap idly overtake in popularity the
traditional aud io signal generator. This
new .2 Hl to 200 kHz instrument is
the prac t ical answer to many of t he
signal rcorce needs o f design labs,
schools, audio repaIr shops and
hobbyist s."

The Model 390 generates discrete
sine, square, and tr iangle waveforms
over the very broad frequency range
of .2 Hl to 200 kHz, more than
enough for the most e xact ing work.
And. what's more, at the flick of a
switch, you can have a choi<:e o f
either linear or logarithmic sweep with
a choice of slow, medium, or fast
rates.

With its 50 Ohm outpu t imped ance
and complete attenuation controls,
the Model 390 can handle everything
fro m checking the response of an
aud io ampli fier to d riving d igital cir
cuits, and with its low frequency
t riangle output, even driving servo
systems! EICO Electronic {m inimen t
In corporated, 283 Malta Street,
Brook/Vn N Y 11207.

GO LD LIN E
TE RMINAL STUD KIT

A new Terminal Stud Kit for two
way communications has been intro
duced by Gold Line Connector .

A Gold Line spoknman says the
new kit (the # 11051 was designed for
ba tteries with side mounted terminals
and lhat u provides the necessary

EICO IC
SWEEP! FUNCTl ON GENE RATOR

EICO, long a pioneer in the field of
etectron!c test equipment, has intro
duced its new Model 390 Sweep!
Fu nct ion Generator.

In announcing t he Model 390,
Harry R. Ashley, Preside nt of EICO,
sta ted, " It has long been EICO 's

TURNER HL6 MICROPHON E
Iowa- Turner Division of Conrac

Corpora tion announces the availabil ·
it'll of the Amateur HL6 microphone.
This microphone has been designed
specifically for the radio amateur who
wants superior perfom\llnce from a
cardioid microphone, especially when
VOx is employed.

The Amateur HL6 has the capabil·
ity of high or lOIN impedance by
selection on a slide switch inside the
microphone. This fact , plus universal
six wire switching, allows the Amateur
HL6 to be easily installed with virtual·
1'1 all models of transceivers..

The Amateur HL6 has a ttat fre
quency response from 50 to 13 ,000
Hl , which allows maximum~
intelligibility with a reduction of local
noise interference. Turner Division,
Conrac Corporation, 116 Oakland
RoMi NE, Cedar Rapids IA 52402.

Electronics Inc" 11611 NE 50th A"".,
PO 801< 1686, Vancouver- WA 98663.

Stan Miastkowski WA1UMV
AS$OCiate Editor

New Products
from page 20

coodi tion in a matter of a few sec
onds. I just pop the lTl3ff'let ic mounts
in t he trunk.

One unique an tenna in the line
merits mentiOl'l . The PO- ISO is a
144 ·114 MHz 518 wavoe that ;1 de
signed lor use without a ground plane.
It fits a nandil,d PL·259 .xket and
works wonder1 on an HT as a rep~
meot for t he rubber du<;kie. TheM are
usef ul for noo-metallic vehicln suc::h
as boats, ,eo-eaticm vehicle's. and
~te'$. A coo'o'l!l'sion kit can be
ordered to adapt it 10 b<lw "'!lie by the
addition of radials.

The 50 and 144 MHz models
handle 200 Waus of power. while t"'e
440 MHz model hlndln 150 Waus.
B_ coils are coa ted with epa,,\, for
fu ll weathefproofing. The-se antennas
are madl! for lulHime use and Vlould
last lon~r than the cer . All ere
CO\/ered by an uncondit ional Sill
month guarantee.

Larsen SilVS that voY can hear the
difference with their llntennM. I tend
to agree. Their high Qualiw products
are un ique lIOd dependable. The Lar
$en should be the last mobile antenna
you 'lI ever have to buy,

Depending upon the mount and
whip, Larsen antennas sell over a large
range of prices. FOf example, a quar 
ter wave permanent mount sells for
S8.5O, wh ile a 5/8 wa ve with a mag
net ic mount retails for $38.55. Larsen
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NEW-NEW-NEW
DC-5

SIMPLI FlED
VERSION

• easier assembly
• bigger digits
• 50% less soldering

6 DIGIT - 12/24 HOUR

DIGITAL CLOCK KIT $22.95

FM Wireless
Mike Kit

$2.95

Transmit up t o
3 00' to any FM
broadcast rad io.

Sens it ive mi ke inpu t raqui res c rystal
ceram ic or dynamic mike. Runs o n 3 t o
9 v.

LED BLiNKY KIT
A grea t a ttention gelter which alter
nate ly flashes 2 Jumbo LE Os. Use for
name badges, bu ttons, or warning type
pa ne l lights . Ru ns on 3 t o 9 volts.
Comp lete Kit $2.95

741 OP·AMP SPECIAL 10 lor $2.00

OC-4 inclu de s a ll pa rts a nd switches, do es no t include PC board, case or t ransformer. OC-4
will no t fit in case as shown above. Case size required, 3" x 5" x 4".

POWER SUPP LV KIT ±15 V , +5 V
A comp lete be nc h supplv! Du al t rack ing
regu lator provide s a djustable ±6 to 15
Volts a t 10 0 mA, while a stable 3
terminal regulat or p roduc es 5 V at 1
A mp. Novel 2 tra nsformer design
perm its 11 0 /2 20 V operat io n. Complete
wit h all parts except case an d cord.
PS-3 Power Supp ly Kit $14.95

DECADE COUNTER
PARTS KIT

IN CLUD ES _ 7490A decade c oun ter
_ 74 75 latch

$3.50 _ 7447 LED driver
- LED readou t
_ Cu rrenl limit resis to rs

Comple te wit h inst ruct io n a nd deta ils on
ho w t o build an easy, lo w cost tree.
cou nter.

SIREN KIT
$2.95

2 a 0 m W
au dio output.
3-6V ccere
t io n . Uses
3- 45 Ohm
speakar.

A complate t o n!! dacod!!r o n a single
pc board. Features - 400 to 5000 Hz
adjustable freque ncy ran ge, vol tage regu·
lat io n, 567 IC. Usefu l fo r T ou cht one
decoding, tone bu rst detection, FSK
demo d, signaling, etc . Use 7 u nits for 12
button touchtone deco ding.
Comp lete Kit , TO-l $4 .95

TONE DECODER KIT

•,.•
$44.95 KIT

assembl ed .. $59.95

600 MHz PRESCALER

Extend the ra nge of
you r counter to 600
M H z . Works with
most a ny counter. Avai lable kit or assem
bled and t ested . Specify + 10 .or + 100 wi t h
order.

Take advantage of a specia l one t ime deal o n factory prime min i·d ip cp-arnos. These
were ho use nu mbered for Xerox Ccro., but also have the 74 1 number p rin ted on them.
This is the LOWEST price in the USA!

The famous RE class C power amp no w
available mail order! Four Watts in for 30
warts out, 2 in f or 1 5 out, 1 in fo r 8 out.
Incredi ble value, complete with al l pa rts,
instruct ions and deta ils on T·R relay. Fu lly
stable. output shOrt prOOf . in finite VSWR
p rotec ted ! Case not inc lu ded.
Comp lete Kit $22.95

The best looking clock o n the market is now easier t o build! New feat ures too
push-buttons to set time, larger .4" high readou ts and super d etail ed inst ructions.
The DeS co mes complete with extruded aluminum case available in 5 colors, line
cord tran sformer, quality PC boards and Polaroid lens f ilter . Colors avai lable:
gold. bro nze, blue, silver, black (spec ify).

Mobile Vers ion, .01 % eecuraev, 12 V de ..... ....•.. ...... .. ... .• . ....... . .. $25.95
Alarm Vers io n , 12 hr. only ............ •....... ........ ...•........ ... ... $24 .95
Time base kit. use with any 60 Hz clock $4.95

PC Board , drill lld and etched, 3" x 4': . . .. . . .. . .. . .... . . . .. . . . . . . • . .. . . . . . . . . $2.95
Tra nsf ermer, lille cord t ype, 12 V ac .. .... .... ..... ..... ....•............... 1 .98
Transforme r,lug mount type, 12 V ac ..........•........ ....... . ..... .. . .. .. 1.49

IC SOCKETS
INTEGRATED CIRCUITS

FERRITE BEADS with info and specs . •..... 15 /$1.00
6 Hole Balu n Bea ds 5/$1.00

SLI DE·PDT - 10 k linear taper 4 / $ 1.00

1000uf 15 V F ILT E R CAP 5/$1.00

1OOOV, 2.5A DIODE 5/$ 1.00

14 PIN
16 PIN
24 PIN
40 PIN

· ....•..2 5
· ... .. _ .30
........50
· 75

50/1 0 .00
50112 .5 0
10/ 4 .50
10 / 7 .00

LM567 1. 75
LM565 75
5 55 50
556 85
7490A 59
7447 85

MC1458 75
MC4024 1.95
74 10 7 35
74 143 3.50
7805 99
309 K 1.19

r~rnSfllJ al fInrrnninS SEN~;~: ~~~.."~~~~~GUE
Ph one Orders Accepted~ ~

P.O . Box 40 72A, Rochester NY 14610 (716)271 ·6487 'ffii ~

SatisfaC lion guaranteed or
money re funded, COD,
add $1.00. Orders und~

$1 0.00 add $. 75. NY resi
den ts add 7% tax.

141



I
OIOOES/ZENERS SOCKETS/BRIDGES TRA NSISTORS. LEOS. etc.

lN914 100. lOrnA .05 B-pin pcb .25 - .45 2N2222 NPN .10
lN4004 400. l A .08 14-pin pcb .25 ww .40 2N2907 PNP .15
lN400S 6O<N lA .08 16-pin pcb .25 - .40 2N3740 PNP lA so- .25
lN4007 1000. l A .15 tg-pln pcb .25 - .75 2N3906 PNP .10
l N4148 75, tOmA .03 22·pin pcb .45 - .75 2N3055 NPN 15A "'" .50
l N753A 6." , .25 24-pin pcb .35 - 1.25 LED Green, Red, Clear .15
l N758A '''' , .25 28-pin pcb .35 - 1.45
l N759A '" , .25 4O-pin pcb .50 - 1.95 D.L. 747 7 seg 5/S" hig, 1.95
l N4733 S.h , .25 Molex pins .0 1 To-J Sockets .25 XA N72 7 seg com-anode 1.50
l N5243 1." , .25

2 Amp Bridge l00-prv 1.20 FND 359 Red 7 seg com-cathode 1.00l N5244B 14, , .25
1N5245B ,... , .25 25 Amp Br idge 200-prv 2.50

CMOS
4000 .20
4001 .20
4002 .25
4004 4.95
4006 1.20
4007 .40
4008 1.20
4009 .25
4010 .45
4011 .20
401 2 .25
4013 .40
4014 1.10
4015 .95
401 6 .35
4017 1.10
4018 1.10
4019 .70
4020 .85
4021 1.35
4022 1.1 5
4023 .25
4024 .95
4025 .35
4026 1.95
4027 .50
4028 .95
4030 .45
4033 1.95
4034 2.45
4035 1.25
4040 1.35
4042 .95
4043 1.25
4044 .95
4046 1.50
4049 .80
4050 .70
~066 1.35
4069 AD
4071 .35
4082 .45

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473

.15

.15

.20

.25

.15

.25

.45

.55

.25

.15

.15

.25

.30

.65
1.10
.25
.50
.15
.40
.45
.15
.45
.45
.35
.25

1.15
.65
.95
.95
.95
.95
.95

1.20
.25
.25
.25
.25
.40
.45
.45
.35

7474
7475
7476
7480
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74107
74121
74122
74123
74125
74132
74141
74150
74151
74 153
74154
74156
74 157
74161
74163
74164
74165
74166
74175
74176
74180
74181
74182
74190
74192

- T T L -
.40 74193
.45 74194
.20 74195
.65 74196

1.00 74197
1.05 74198
.40 74367

2.50
.40

1.15 75108A
.95 75110
.45 75491

1.25 75492
.B5
.95 74HOO

1.85 74H01
.45 74H04
.40 74H05
.55 74H15
.55 74H20
.45 74H22

1.35 74H30
1.30 74H40
1.00 74H52
.95 74H53J
.95 74H55
.75 74H72

1.15 74H101
.75 74H103

1.25 74H106
1.25
.95

1.50
1.35
.95 74LOO

1.25 74L02
.85 74L03

3.25 74L10
.95 74L30

1.75 74L47
1.65 74L75

.B5
1.45
.95

1.50
1.25
2.35

.B5

.35

.35

.50

.50

.25

.25

.25

.25

.30

.30

.40

.25

.25

.15

.25

.25

.55

.75

.75

.95

.35

.35

.30

.35

.45
1.95
.55

74SOO .55
74502 .55
74503 .50
74510 .45
74511 .45
74520 .50
74540 .30
74551 .45
74564 .30
74574 .50
745112 1.50
7451 33 .45
745140 .75
745151A .45
745153 .45
745158 .45
745194 1.50
745257 181 231 .25

74LSOO .45
74LSOl .45
74LS02 .45
74LS04 .55
74LS08 .45
74L509 .45
74L510 .45
74L511 .45
74L520 .50
74L521 .25
74L522 .25
74L532 .55
74L537 .40
74L540 .55
74LS42 1.75
74L552 1.45
74LS74 .95
741590 1.30
741593 1.00
74LS107 .95
7415153 1.20
7415157 .85
74LS164 1.90
74LS368 .70

9000 SERIES

MEMORY. CLOCKS
745188 (8223J 3.00
S080 26.50
MM 1702A 10.50
MM5314 3.50
MM5316 3.95
2102·1 1.75
2102·11 1.95
TA 1602A 6.95

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd.• San Diego, CA 92111 • (1141218-4394

All orders shipped prepaid No minimum
Open accounts invited COD orders acoepted

Discounts ava ilab le at OEM Ouant ities
Californ ia Residents add 6% Sales Tax

24 Hour Phone (114) 218-4394 Master Charge I B. nkAmericerd

9301
9309
9602

1.00
.45

1.50

MCT2
8038
LM201AH
lM301AH
lM308AH
lM309H
LM309K
LM310
LM31 1

.95
3.95

.75

.25
1.00
.65
.90

1.15
1.35

LIN EARS. REGULATORS. etc .
LM320K5 1.65 LM340T·24 1.25
LM320K12 1.65 LM340K-12 2.15
LM320T1 2 1.65 LM340K-15 1.65
LM320T15 1.65 LM340K·18 1.65
LM339 1.65 LM340K-24 1.25
78051340T-5J 1.00 LM373 1.95
LM340T-12 1.25 LM380 .95
LM340T·16 1.25 LM709 .30
LM340T·18 1.65 LM71 1 .45

LM723 .45
LM725 1.95
LM739 1.50
LM741 8-14 .25
LM747 1.10
LM1307 1.25
LM1458 .95
LM3900 .65
LM75451 .65
NE555 .50
NE556 1.10
NE565 .95
NE566 1.75
NE567 1.35
5N72720 .35
5N72820 .35



.13

.13

.13

.13

. t 3

.28

.24

Radi.o Hut
TERMS: Man" ", Back GUllrlInt"". No . COO's. r ,,:as Resident. add 5"'
Tn. Add 5% 01 orde, for post"ll" and lland ll"ll_ Orders undef $1000
add 75c: . Foreign 0«1.... ' US Funds ONL V! -
Fo r your con~nl"nce. call your BankAmerH;ard or Maste< Charge
om.... '" our Conll"'l<ltal United Slale•. ~II Toll F,.... , I • flOO •
521·2~. Texas Residents call Coli",,' 1 . 21~ · 271-8423.

• P. O. Box 64783 Dallas, Texas 75206 m

CMOS by Motorola
These are pulled from soc kets bu t they are:
100% Guaranteed - Limited Quantity

MC14001 Quad 2 input Nor
MC14011 Quad 2 in put Nand
MC14012 Dual 4 input Nand
MC14023 T riple 3 input Nand
MC14025 Triple 3 input Nor
MC14027 Dual J-K Fl ip Flop
MC1401 3 Dual '0' Fli p Fl op

UNTESTED DIODES
A good assortment of 1 amp rltCtiliers. Good Yield.
$ .60 . 100 for $ .95.

BATTERY CLIP
Standard 9V ba tte ry clip . 15 for $1.00.

50 for
WATERGATE SPECIAL
Tele pho ne re lay au to matically
starts and stops t ape record er.
No batteries required . Kit

complete with dr illed PC Board .
PARTS AND CASE 

SATISFACTION GUARANTEED

ON LY $ 10.95

PLASMA Discharge Display
By National Electronics

12 DIGIT DISPLAYA" character
Neon Orange in color
Specs Included Only $ .79

Money Back Guarantee

Complete Power Supply Kit for above,
including P.C. Board X FM R, and
Instructions. Only $3.25

Monev Back Guarantee

VOLTAGE REGULATORS

LM 340·6 LM340·1 5
LM340·8 LM340·18
LM340· 12 LM340·24
Your Choice - Only $ .85 ea.

TRANSISTORS

2N4400 6 / $1.00
2N540 1 6 / $1.00
2N3055 .75

180 , /4
330 , /4
330 1/8
4 70.11.1 /4
680 ..... 1/4
1K 1/4
1.2K J\. 1/4
2.2 K ...... l /4
3 .3KJ'\, 1/4
3 .9K ...... 1/4
4 .7 K .A 1/4
6.8 K.I'., 1/4

20 K 1\1 /4
22 K1\1/4
27K.A1/4
33K .f\,1/4
39K .......1/ 2
4 3 K 1\1/4
47KJ\1/4
56K .I\.l/4
82K Al /4

looK .....1/4
150 KJl.1 /4
220K .....1/4

3N201
PROTECTED DUAL GATE N·CHANNEL
FET FOR LOW NOISE,VHF PREAMP
APPLICATIONS · Only $ .80

BRIDGES

1 amp 50V
10 amp 50V
25 amp 50V

$ .89
1.29
1.49

All resisto rs are PC Lead
but are no t pull ofts
5% - 100 min. o rder Each value
No Mix· 99¢ 100

FND 359 FCS 8000
COMMON CAT HODE COMMON CATHODE
DIRECT REPLACEMENT 12 HOU R 3·1 / 2
FOR FND 70 BUT DIG IT ARRA Y
LAR GER .40 IN. Includes AM/PM
CHARACTER Ind icator and Colon.

Only $ .90 .80 in . character
6 for $4.95 $4.95

TTL 100% GUA RANT EED! OR YOUR MONEY BACK.

7400 .19 7425 .30 7454 .19 74100 $1.
7401 .19 7426 .27 7470 .38 74123 .65
7402 .19 7427 .19 7472 .25 74125 .47
7403 .19 7432 .34 7473 .25 74141 .75
74L04 .29 7437 .39 7474 .39 74145 $1 .
7404 .19 7438 .39 7475 .59 74154 $1.
7406 .29 7440 .19 7480 .49 74161 .95
7408 .19 7442 .65 7485 .95 74163 $1.10
7409 .19 7443 .65 7490 .75 74164 $1 .10
7410 .19 7444 .69 7491 .75 74174 .95
7411 .29 7446 .89 7492 .75 74175 $1.80
7413 .50 7447 .85 7493 .70 74180 .80
7420 .19 7450 .24 7494 .95 74191 $1.25
7430 .19 7451 .19 7495 .75 74192 $1.25
7421 .1 9 7453 .19 7496 .89 74193 $1.
7423 .39 74195 .69

CALL OUR TOLL FREE NUM8ER 1.aoO-527-2304.
FOR QUANTITY DISCOUNT INFORMATION:

DIODES BY MOTOROLA

2·1/2 A MP 1000 VOLT
8 for $1 .00

Limited Quantity

CMOS SA LE
PRI CE S S LAS HED - ALL PARTS ARE 100% PRIME

.49

.95

.90

.99

.99

.90
1.00
1.39
"9
1.09
1.09
1.09

.70

.70

LOW POWER SCHOTTY

74LSOO .25 74LS74
74LS02 .25 74 LS90
74LS04 .30 74LS 132
74LS08 .25 74LS138
74LS 10 .25 74 LS139
74LS 11 .32 74 LS 155
74LS20 .31 74 LS157
74LS2 1 .33 74LS 162
74LS22 .33 74 LS 163
74LS27 .30 74 LS175
74 LS30 .31 74 LS193
74LS32 .33 74LS258
74LS37 .40 74LS367
74LS38 .35 74LS368

.25
•t 9
.19

$1 .50
1.00
.45
.35

ELECTROL YTIC CAPS
2200 UF 35VDC Upright PC Lead $ .29
1000 UF 35VDC Uprigh t PC Lead $ .29

C04000 .t 6 C04023 .t 6 CD4053 .90
C04001 .t 6 C04024 .70 C04056 1.00
CD4002 .' 6 C04025 ." C04058 90
C0 4007 .' 6 C0 4027 .39 C04060 , .00
C04009 4 5 C04028 .75 C04066 .69
C04010 4 5 CD4029 .99 C04069 30
CD4011 .16 C04030 .t 6 C04071 .' 6
CD4012 ' .t 6 C04035 .99 C04076 .99
C04013 .29 CD4040 1.00 C04102 .69
CD40 14 .75 CD404 1 69 C04 11 6 .39
C04015 .75 CD4042 .59 CD4507 .40
C04016 .29 CD4043 .60 CD4512 .50
CD4017 .80 CD4044 .59 C04516 .95
CD4018 .80 CD4049 .35 C04518 .95
C04019 .39 CD4050 35 C04520 95
C04021 .90 CD405 1 .90 C04528 .80
CD4022 .90 CD4052 .90 C04911 .30

LM 7 10
LM 7 1 1
LM 748

PLASTIC READOUT F ILTER
Originally used in desk top calculators. Perfect fo r LED and
other type o f readouts . With peel-o ff p rotective coating.
AMBER in coto r 5·5/8 x 1·3/8. 6/$1.00.

LM309K
NE565
NE555
LM3900

$1 .50
2 .60

'h pound
1 poul1d

,11

HARDWARE
New, includes 2 ·56, 4 -40. 6 -32 and 8·32
screws and nuts . A very useable selection
of ha rdware .

FCM 7010 SPECIAL

4 DIGIT DI R ECT DR IVE
RAD IO A LA RM CHI P
S IMI LAR TO MK50380

ONLY $3.75
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WIRE WRAPPING TOOL
For AWG 30, .025" (O,63mm) sq. post,
"MODIFIED" wrap, positive indexing,
anti-overwrapping device.

OK MACHINE & TOOL CORPORATION
3455 Connel SI , Bronx. N Y 10475 / (212) 994 -6600 / Telex 125091

WIRE WRAPPING TOOL
For AWG 30, .025" (O,63mm) sq. post,
"MODIFIED" wrap, positive indexing,
anti-overwrapping device

OK MACHINE & TOOL CORPORATION
3455 Cooner St , Bronll. . N Y 10475 1 (212) 994 ·6600 I Telex 125091



THE HAM-KEY
NOW 5 MODELS

• Iambic circuit for squeeze keying.
• Self co m p le t inll dOls & dashes
• Dot memory.
• Billltery ope rated with p rovis ion fo r

edernal power.
• Built ·in s ide·tone monitor .
• Speed, Volume, tone & weight controls.
• Grid-block or direct key ing .
• Use with edernal paddle such as I1K·l .

MODEL HK·l

$29.95

NEW
MODEL HK·5

ELECTRONIC KEYER
$69.95

MODEL HK·3

$16.95

• DUll' (e lle r squeeze paddle.
• U S" with HK·5 o r any electron ic keyer.
• Heavy base with non-slip rubber feet.
• Paddles rev ersible for wide Or close finger s pac ing.

MODEL HK-2

$19.95

• Same as HK .) , less bas e for those
who wi ..h to i nco rpo ra te in their ow n Keyer.

• Deluxe straight key.
o H eavy base. no need t o attach t o desk.
• Ve lvet smooth acl ion,

MODEL HK-4

$44.95

• Com binat ion HK·l & HK·3 on
sam e base.

Available from your local dealer or order direct.

HAM RADIO CENTER, INC.
8340·42 OLIVE BLVD.• P. O. BOX 28271 • ST. LOUIS, MO. 63132
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~
LO.3• • " 3'0' 4 .0 0
LM ,,5K 3 , ... ' . ' .
LO. a U V 1 "', , . ' "
LM 5" '" 3 ,.. 2.50

§L..703 11 4.... , .' .
~M70..K a.... • ..
LM710M 3 ,.. • ..

O LMU 3 " 2 e
O LM" ' V 4 , eo LlI'747" 1'" ..

~
~M7UV , • • • 1.'"
~M"OO" 3 ,•• 2.ao
LM3S00" S 1."
LMU SOM 3 , 1 . S 0

C_ " · TOS .
v.M'~' 0'_, M..O"'.

OPAMP
SPECIALS

a •••••·..a'" ...... ... ..."
2 ,.. ' " e
3 ..
3 , 3.00
3 to, 3 .00
3 , ' " e
3 3.50
3 ,.. a.OO
3 , ... 4.00
2 ,.. • .• •

INCL UDES
" 100%"

MATERIAL
TOO !!!!

1iv~.y kit carries
a mo"ey wck

g>'oro"tee,r

SA.RII:I. IUT II•• ~ec.. PHO..O PLUGS

40 for $1.98
1.000.000 RCA ",,"ono pLu,",
'0. tJoI. 6n". YOy hI _fi· ...
kno....y , ' ho, .....
100 '" m~,".I.l. 2 A u n

II.. IIJRL .IT ,..1,
'PO'" .......TIC

"'';;/ 1T..."'.I.TOn
25 for $1.98
... . eo.· ... It•• 0 .

2Hn ..•• of 100"lo .
rool. 1'0'02. ....t d.
-._ 2 AUU 1 ...

' ;""". ,,,
to 0.". Il,,'
.,,, m;'""
U US.

BAIlRIL 1I1T:iIP"
TRA..SISTOR
ILICTROS

50 for $1.98
". do "', ~,.h , ,, ••" .... .
w ,O...., . n ll • • •• II; ••Lu'_
uo 10 .1 0 0 mf, " a •. 2. 2 747

S A l E

o Send for FRf f
SPR I NG CATA LOO

T.cmm' Add """lJl..... R5t<d:nd30
P....... , Wakdeld, Mao-. (617) 2~5·3829

It.btl , 16_18 Vel C.rmine St., Wakefi.ld,
MINIMUM OROER _$6 .00

POLY PAKS
P.O. BOX 942A LYNNFIIELD MASS.01940

IIARREL lilT ~ S

SCR5' TR '~"
ClU""ORAC$
40 for - - .

~

$1.98 k~w '~do',·
""'"" AU " .. '0 .m. "0'"
C a '.No. U14'.Um'. . ..o.•

BUY 100
TAKE 25%

.u ·
n
.u....
."..••••,..,
."••. ".....,

1.2_..,.,.
••'.03."."...

BUY ANY 10
TAKE 15%

'" ¢

eAIIRl(L RI

7T
U • .e-s

InOIl LAMPS

30 for
$1.98 100 ..~.
".mn~. ~~.r•. AU ""m.,
"", '''''''' ...... mU1;Q.'
. nd bo".,',..j "M. y O'... . d·
",""" C.'."6 1A u n

T VP E SAL E

§
S " 740 0 N . 0 . . ..
...7 40. " .1.
s " U 0 2 N . ...
...7 ....~" •••

~
S" ' 404" ....
S"UOI" ."...7_" .20
." , 4 07H .n
..,740." .U
S",40." ...
S"74'ON .' ""'74"" .25
$ N74U" .45
p g UN .U
5"'420N . ' .
....7420N .n
",74U" .15
$ "7425N . 2 7
5"'43.... . ' "

85 " ' 437 N . 1 5
5 " ' U ,," .2.

i.J ""74,"," .,..
0 5 " 744 ' N ....

C POly Pak ,
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P. O. BOX 19442£
DAL LAS, TEXAS 75219
(214l 823·3240

• NO COD's • FOREIGN ORDERS ADD 10%

• SEND CHECK 0< M.D . {20% FOR A IRMAIL l

• BAN KAMER ICARD OR M.C.# • TEXAS RESIDENTS ADD 5%

• ADD 5% FOR FIRST CLASS SALES TAX

• ADD 60c FOR HAND LI NG ON ORDERS UNDER $ 10.00,

23KHZ

TR-89

MASSA
AIR ULTRASONIC

T RANSDUCER

output
permits

TE-02

SINGLE IC GENERATES THE STAN
DARD 16 TONE PAIRS FOR TOUCH
TONE DIA LING. KIT FEAT URES;

Small Size (1.5 JC 2.25" l
NO Tuning Required

PTT Circuit has built-in 1 second delay
Low Level output is adjustable

Audio output ci rcuit lor tone monitoring
or aecusttc coupling
Kit includeii alf parts

Plug compatiblewith D1GITRAN®
KEYBOARDS

Complete with PC Board

TE-01 $12.00
TOUCHTONE

ENCODER KIT

Same as above but less Audio
and PTT circuit . Smaller size

use with handitlllki8l. S10.00
4/9 .00

)))
BU ILD YOUR OWN
ULTRASON IC MOTION
DETECTOR FOR USE
IN INTRUSION DE
TECTORS, DOOR OP
ENERS, OBJECT
COUNTERS, ETC. WE
INCLUDE COMPLETE
SPECS AND RECOM 
MENDED CIRCUI TS.

$2.49

MK_" A IRCRA FT/ M O BILE
CLOCK TIMER KIT

BU ILD A COMPLETE CDI IGNITION KIT AT A FRAC TION
OF THE COST OF OTHER UN ITS. A special buy allows us to
$811 the complete kit at this low price! Up to 40.000 volts f rom
your present igni tion without changing tho coi l. Simple
connections.
INCLUDES; Special toroid transformer

Drilled and Plated board $ . 95
Complete instructions
All resin ors and caps •
All semioonductors

(Doas not include heatsink or case. ) For 12V negative ground
s sterns.

eI e1111 II n III n II sa 1.111

es-ot POWER SUPPLY KI T
IMAGINE I A power supply with B Wil li fi ltered, regu lated
output in th ree voltages. The PS·0 1A has qu ality IC regu lators,
semiconductors and components. The transformer is custom
designed and well made. Features 10nw load regulation.
YOU GET ;

Drilled and Plat . d board $14 . 5
Cornplo to kit 01 components •
H.auinks +5V tI 1.5A
C"mpleto In".""l l" ., ±.15V@ 2ooMA
NOTE; +5 and ±.12V DC supply is available at same

",rn~ncrncrrTrrncrrTrrnrnTPT'ii'~n·mO~~,;PSTi·OT'T'Bn·rn~ncrn ~""';'

25.00

MOBILE CLOCK KIT

COMPLET E!

· 6 DI GIT LED
• .4" READOUT
• TI MEBASE INC LUDED

COMP LETE WITH PRE- PUNCHED CUSTOM CASE AN D
MOUNT ING BRACKET. CASE IS HEAVY GAUGE A LUM 
IN UM WITH A BLACK WRINKLE FINISH TOP AND WHITE
FRONT.
12 HOUR FORMAT ONLY .
CLOCK HAS ALARM CAPABILtTY leJCt ra parts neededl .

MK-04
.48

1 HY TOROID POT
CORE COILS

ULTRA STABLE
FOR LOW

FREQUENCY
OSCILLATORS.
FILTERS. ole.

UlTRASONIC SlNDlR-RlClIVlR KIT 3
A 'Pecial buy on ~ high qU~ l ity ultra.onic t'on.duce , ~II OW$ u' to o ffe,
this kit at a .upo, pr ice _ bot hun'y. quontitie. are limited! You c~n

build intru.ion alarms, motion dotoelor>. ,emole oonl<ols. ocho <enging
0' liquid 1...1 meesu,emenl equipment. We supply Ihe b~s ie Iran.mitto'
and reeei.o. eleelro niC$ Includ ing a drilled and plated PC board. The unllS
work al 23 KHZ wllh a .onge 01 20 It. ~nd c~n be positioned oPp",lte
each other or .ide·by·side and bounce<! off a solid $U,I""e. The output
will . Ink up to 300rna to d ri•• , ,el, y. alarm circuit, e!C.
ORDER US-01 $ 19.95

'WI'R"BLE RLAAM Kit A p...." n. 10 WATTS of d"" i ' on. nol.. ,ho'
co.', bo 11"0'od. P.,f.., fo, ....<vI... 010"", wet.;n. d••;e,., O' ' 0 ••U yon. kid.
hom. f or ....PP. rl C<omp" ,. with PC Bo. 'OI , L_ .pnk.. o••wl'.... , R.... " . 6 fo
'6 YOC, $2.50 COMPLn~

A FU LL 6 DI GIT L ED READOUT CLOC K THAT GI V ES 24 HOUR

(ZULUI REALT IM E AND ELAPSED TIME IN SECONDS. M INUTES AND
HOURS UP TO 24 HOU RS. READOUTS CAN BE TURN ED OF F OR D IMMED
PC BOARDS ARE SMA LL TO FIT INSIDE A STANDARD INSTRU MENT CASE

(2%" Dia.) FEATU RES;

.3" LED Readouts Real Time (24 hr.) $ 26 95
Special Noise Filter Elap5ed Time -

Ouality plated boards 2 MOS Chips 12V NEG GND

},rn~ncrn-lf'\YIi'\lS!WPl'P}j1 WI ~H~E~Sli'0~R~C,iA~S~E\,;rn~ncrncrrnl

METAL PROJECT CASES
CASES ARE HEAVY GAUGE ALUMINUM WITH
BAKED WH ITE fi NISH & BLACK WRINKLE TOPS.

Iklt)

Code Practice Oscillator
Continuity Checker
Tran sistor, diode or LED checker
Tone varies wi th resistance

AUDIBLE
CONTINUITY TESTER

$1.95

CA TALOG INCLUDED WITH EAC H ORDER . OR SEND A STAMI"
ORDE RS OVER 50 .00 TAKE 10'l(, DISCOUNT

RETESTED

UNMARKED
FUNCTIONAL

DEV iCES

48 HOUR FAST SERV ICE

GUARANTEED!

=~
\ ;.!O .h

ffrrllr~

POSITIVE REGULATOR 5ooma.
VARIABLE FROM 3 to 30 VDC

7560 - SOc
NEG. REGULATOR (same as 7560 but for
negative) 7563 - 40c
DUAL REGU LATORS +1- SOOma

7568 -69c

•
2 7/8" ~ 2"''' ~ 1\1" S1.60

4%" ~ 2"''' ~ 1 7/8" 2 .15
SHADOW FRONT
4 13116'" ~ 3"' '' ~ 2" 3.50
7" ~ 4'" ~ 2 3/8" 4.35

Small:
Medium :

M...lium:
L'V\III :

,
C
•



ALDELCO COMPUTER CENTER NOW OPEN

HOURS: MONDAY TO SATURDAY, 9:30-5:00
OPEN WEDNESDAY UNTI L 9 PM (516) 378-4555.

We quote on any device at any qusntitv, Add 5% for
shipping. Minimum order $6.00, Out of USA send
certified check or money order, include shipping costs.

Kits, Books, Boards , Magazines.Special 210211 8 for
$17.50. 8080A CPU Chip $29.95. We stock OK Battery
Operated Wire Tool $34.95, OK Hand Wire Wrapped
Tool $5.95. 7400 IC, CMOS. Timers PLL', IC Sockets.
All kinds of transistors, rectifiers and diodes. Plus other
electronic parts.

Slide Pots Tapered 1 Kor 15 K . $ .50
Egg Insulat ors 45

2N3772 2.25
2N3773 4.95
2N3859 29
2N3903 20
2N3905 25
2N3924 1.80
2N3926 6.30
2N4041 7.80
2N4249 25
2N4401 25
2N4402 25
2N4403 25
2N440Q ,19
2N4427 1.35
2N4429 7.65
2 N4888 50
2NS01 6 , 1760
2NS090 7.50
2NS1 29 40
2N5179 90
2NS641 5.40
2NS642 10.25
2N5643 14.35
2NS91 3 1.70

Cl068 SCR $ .65
MPSA 14 90
2N3055 , 99
MPF102 FET " .. " 55
2N3904 or 2N3906 25
2N5496 or 2N6 108 10
MJE340 (2N5655) 1.1 0
40673 RCA FET 1.55
74 1 or 709 14 Pin DIP 25
555 Timer .75
556 Oua1555 1.75
200 Volt 25 Amp Bridge 1.50
IN9 14-1N 41 48 15 tor .99
IN34·1N60- IN64 10 10r .99
CA 3028 Oil . Amp 1.50
4060 CMOS " 2.00
LM309 K Volt Reg 1.10
LM380N Audio Amp 1.15
NE540L Power Driver 5.95
NE561 8 Pll 4.95
NE562BPLL 4.95
NE565A PLL .. " " , 2.50
LM309 0r 741 Min OIP Op Amp . . .45
LM741 CET05 Op Amp 45
14 or 16 Pin IC Sockets 30

Dhmite S Watt 4K Ohm Besisto rs
-#l639, $.20 each. 80x of 10, $1.75.

ZENERS
IN746 to I N759 400 Mw ea. ,25
IN4728 to lN4764 1 W 28
IN5333t o IN5318 . " " . 2.10
IN2970to IN3005 2.40
l N3305 to IN3340 4.75

2N3375 3W 400 MH z .. " $5 .50
2N3866 IW 400 MH z 99
2N5589 3W 115 MHz 4.75
2N5590 lOW 115 MHz 7.80
2N5591 25W 115 MHz 10.95
25C5 11 3.95
25C1226 , 1.25
2N6080 4W115 MHz , 5.40
2N608115W 175 MHz 8.45
2N6082 25W 115 MHz 10.95
2N6083 30W115 MHz 12.30
2N6084 40W115 MH z 16.30
2SC1306 . .. . . .. .. .. 4.30
25CI307 5.25

RF DEVICES

,001 Pacer Cap . 192P10292 200 WVOC . .18
12.8 kH z Cryml in TO 5 Can ,., ... . 4.95

Special 50 FOOl Spool :#30 wire wrap
$ 1.98. White. blue, red or yellow.

Brand New GE Stereo Tap e Amp lifier Board with all co mponents 4
Watts 12 Vat supply limited $3.50
Mono Amplifier Board 1 co ntrol 2.25
6 foot black or brown zi p cord and pl ug 35
RG174100 foo t coil 6.50
2y''' round speaker, 8 Ohms 75
2'h" round , 8 Ohms $1.00
2*" round speaker , 100 Ohms 1.10
Speco miniature replacement speakers fro m 1-: to 3Y." , SASE for list.
Speco weatherproof trumpet speaker, 15 Watts, 5" horn, 8 Ohms,
SPC·B 12.95
Speco Ham & CB extension spea ker, 8 Ohms, 4" speaker, 10' cord,
CBS·4 12.75
Hobby Motor 6 Volt Super Challenger 124 Slot Car , 1.77
Sbur-Lok Disap pearing Antenna Trunk Mount 9.95
Ham & CB Slide Mount s with lock and coax co nnectors 10.95
2 Amp 8ridge Rectifier, 200 Volt 50
2 Amp Bridge Rectifi er , 600 Vo lt 1.25
3 Amp Bridge Rectifier , 200 Volt 85
Ultrasoni c Transducer 23 MH z $4 .50
150 MF Q50 Vo lt Electrolytic Capacitor 38
.047 Cerami c Radial Capacitor 400 Volt 20
2 N9 18 95
2N2218 45
2N221 9A 40
2N2222A 30
2N2369 20
2N2483 34
2N2484 ,45
2 N2905 35
2N2907 25
2 N2926G 24
2N 2926Y 24
2 N3053 50
2N3390 .75
2 N3439 1.59
2N3440 60
2N3512 L IS
2N3553 1.40
2N3565 22
2N3584 30
2N3638A 37
2N3646 27
2N3713 1.35
2N3725A I.BO
2 N3771 2.50

We have Wile Wrap Sockets and Wire Wrap Wire _ 50 feet S1.98,

HEAVY DUTY RECTIFIERS

DISCRETE LEOS

NOW NEW IMPROVED DIGI ·
TAL ALARM CLOCK KIT Hours
. Mi" u tes • Secooos d isplayed QrI

S<ll BIG 0.5 Fai rChild 7 Segm ent
DisPlay L EOS 12·hour format
24·hour alarm with snooze lea·
tu re . plus el""ped time indicator
and freeze featur e . Eight pallaS of
p Ic torials and instructions. NEW
c e- boa- c po""""r tr ansfo rmer
and circuitrv for opt ional time
base , .• $ 19.99
60 Cycle l ime base kit fo r ee use
in aUlO mo bi le O r fo r ba tte ry
operauon ' $4 .95

F AMOUS MAK E OIGITAL
ALARM CLOC K KIT. Made for
lhe hobby market by famous
manufacture r. Has 4 giant .8
disPlay L EOS. easy to aSlemble .
heepe, alarm , S fr on t pa'll!1 con

t'ols, beautiful cabinet. snooee
feature. Mostek 50250 Ooc k
Chip ""d AC Supply . . . 529 .95

LOGIC PROBE KIT Red. Green
& Yel low L EDS. Check Logic 1 
Log ic 0 & Pulsing Cond it ions

DIGITAL VO LTME TE R KIT 0-2
VallS DC High no ise releClion
accu ra te to .00 1. PC Board. 4 bI g
.5 display LEOS, display d ri",... ,
DP amps. invenet. all components
with ins truc tions $39 .95

Opt jcnal ra"ge e x te nde r 0 ·200
Volts 4 ,9 5
Power ReqUiremen ts +5 V. +15 V
& ·1 5 V.

STOPWATCH KIT Operates 00
JAA Bane,ie$. Includes' C",slal
Switches. 7205 Mos Ch ip & LED
Display ed $29.95
PC Board f or abollt! 3 .95
Stopwatch Hand Case 3 .95

CABINETS Be auti ful wood

simulated "",I"utgrain . ... $3.95
Plexiglass i" Blue. White , Blac k Or
SmOked ' .• $2 .95

.3 $1.35
.3 $1.35
.5 . .. 1.75
.500 ". 1.75
.500 , 1.75
.3 1.35
.27 , 1.45
,5 , 2.75
.6 , .. 2,25

200 Volt 100 Amp 008 $8.5()
200 Vol t 250 Amp 009 12 ,50
1000 Vol t 2 Amp Silicon Rectifier RCA 10 lor .99
10,000 Volt Silicon Rectifier Erie 65 rnA , 2.95
600 Volt 3 Amp Rect ilier , 35

D1SPLAY LEOS
FNO 70
FND 359 Co mmo n Cathode
FNO 503 Common Cathode
FND 50QCommoll Cathode
FNO 507 Common Anode
FNO 359
MAN 5 Green
OL707 Common Cathode Oouble Oig it
OL 747 Common Anode

Jumbo Reds, long 01 short bulb 6 for S1.00
Jumbo Orange , Green; Clear Red or Green 5 fo r $1.00
209 Series. Green . Orange. Yel low or Red 5 lor $1.00
RL2 or Micro Red , 510r$1.00
Holding Ct ip for Jumbo LEOs . . . 10
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MODERN
STANDARD
TELEPHONES

These gallium ill'Mnide injection diodes em it
coherent infra red radiation. The diode is built
in a hetero-junction structure, consisting of
three distinct layers: N-type; P-type gallium
arsenide; and P-lypl gallium aluminum arsen
ide. The device is hermetically sealed in an
optically centered coaxial package with an 8-32
screw stud. CH: 6 ot 9.5 watts, Ifm= 40A.
Ith=12A. 1Ypical peak forward voltage at Ifm=
6 .7 volts. at 50 ma o .. 1 .2 volts . Quantity is
limited. Complete with spec. sheet.
Sh . WI. 4 oz . . . .6MI6 0464 .
3 for $20.00 .. . . .6MI60464 ... .

$10.00
$17.50

OPTO-DISPLAYS

:J&F-B&F-B&F-B&F-B&F-B&f-B&F-B&F-B&F-B&F-B&F-B&F-B&F-B&F-B&F-B&F-B&F-B&F-B&F-B&F-B&F-

POSTAGE : Please add sufficient postage.

S END FOR OUR FREE CATALOG!
Or, receive our catalog in an order and insure

yourself of a place o n our mailing list!

119 FOSTER ST.
PEABODY, MA.

01960

This cage has 37 P.C . board edge connectors
for 1116" thick cards. Connectors a re wire
wrap type with double edge co nt act s. 0.125"
spacing. The card rack has 18 rows of 2 types
of co nnectors: 30 contact and 86 contact
types. Overall dimensions:1 8" long; 11 " wide ;
a nd 10" high . Reomved from used equipment,
th i5 was o nce part of a data display te rm inal.
Sh . Wt. 13 lbs ..• . .5 U002 10 $ 9 .50
3 for $ 25.00 .. . . . 5 UOO210 $25.0013

~)R!..~
~az:.E .. ;;~~

ENTERPRISES

PHONE ORDERS WELCOME !
BankAmericard, MasterCharge and

American El(prllS$ Accepted.
Phone : (617) 531-5774153 2-2323

LOGIC AND OP. AMP.
POWER SUPPLY

I
',-·I·:" : J'1''''' ''~' ~ .i· '''i' ''';'11
....• ".!ful. <j.& ~ 11
"'4.~rr . i, . : . .. . ¥: ;;

.';i 1,;3;)~;lj~~~~' 1[

~. " <~ H
~.. ;'

This i~g;Jla-t8d' ' j;<;;'; r supply h~s-o~tpots of
±.15 volt!; at 0.25 amps and +5 yolts at 2 .5
amps, input is 115 volts AC. Manufactured by
a computer company as part of a phone data
terminal. These units use three 723's (lC ' s) for
rllllulation, and have barrier strip outputs. Pow
er supplies are open frame , size: 5 "1( 9 "1( 2" .
New surplus, quanity is limited.
Sh. Wt. 5lbs . .• . .6M160215 _ $17.50
3 for $45.00 .. . . .6M160215 $45.0013
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ELECTRONICS S

AT LAS
210X 8 0 THRU 1 0M $679 .00
21 5X1 6 Q THRU 15M ....• .•.•..•. 6 79.00
210X O R 21 5X W ITH NOI SE
BLANKER .. .. . . . . . .• . .. . . . ... . 71 9.00
AC CONSOLE 220CS WITH V O X/SEMI
BREAK -IN CW . ..• ..... . . . . . . ... 19 4 ,QO
AC CONSOLE noes 147.00
POA TABLE AC SUPP LY 200PS 100,00
OMK PLUG -IN MOBILE MOUNT , WITH DC
CA B LE , 48.00
D e c BA T T E R Y CABLE •.. . .... . .. 12.00
00·68 DIG tTA L DIAL 229.00
MT ·' MOB I LE ANTE NNA MATCHIN G
TRANSF ORMER •..... . .... .. •. . • 27.00
PC·120 NO I SE B LANKER CON VERS ION
KIT .•••........ .. .. . . .....•.•. 5 2. 0 0
VX -5 vo x CO NV ERSIO N K IT FOR A C
CO NSOLE ..... .... ...•. ..••.••. 49.00
206 A U XI LI A R Y V FO WITH eXTENDER
FR e a U E NC Y CO VERAGE F OR AL L
ATLAS TR A N SCE I VER S 299.0 0

D RA K E
R -4C RE CE IVER 160-1 0M ...••••• 599_ 0 0
4·NB N OIS E BLAN K ER R -4 C 70 .0 0
F ILT ER S 250 H Z . 500HZ. 1.5H Z • • • _42.00
SPR ·4 R ECE i VER 629.00
5 -NB NOISE BLAN K E R SPR 4 ..•... 70_00
DC·PC 12V POWER CO R D 5.00
SCC 4 100HZ CALI B R A TOR •....•• 20.00
CRY STAL K I T AMA TE UR BA N OS .. 3 1.2 0
SSR · l GE N E R A L CO VERAGE RECEI VER
.5 TO 3 0 M H Z .•. . . .. .•......•.•. 350 0 0
D C·PC SSR ·l DC POWER CO R D •••.• 5 _00
T ·4XC TRANSM ITTER 16 0 ·10 M 599.00
TR -4 C TRANSCEIVER SO-10M 599.95
34 PNB NOiSE BLANKER TR -4C 100_00
MMK ·3 MO BILE MOUNT 7.00
RV ·4C REMOTE VEO TR ·4C 120.00
AC·4 POWER SUPPLY FOR ALL DRAKE
T R A NSM IT T E R TRANSCEIVERS .. 120.00
OC·4 12V DC MOBI LE POWER
SUPPLY ••••. .. . . . .• .. .. . . ..• .• 13 5 .0 0
TR 3 3C 2 METER FM TRANSCEI VER 12
CHANN ELS 229.9 5
A A · l0 10 WATT 2 METER A M PLI ·
FIER •.• ..... . . .. . .. . .. .... ... . 49.9 5
A C·l0 POWER SU PP L Y TR -22, TR ·33,
TR -7 2 .••....•..••.••••••••••..• 49_9 5
MN4 ANTENNA MAT CH BO X ..•. 110.00
MN -20 0 0 A NTENNA MATCHBOX •. 220_00
MS·4 SPE A K E R . ...........•..... 24.95
W -4 W A T TM ET E R 1 .8 T O 54MHZ ... 72.00
70 7 2 HA N D- H E L D MI K E •...•.• 19_00
707 5 DESK T OP MIK E WITH VO x
SWI TCH 39.00
RCS4 R EMOTE CONTR OL A NTENNA
SWITCH 120.00
HS-l H EADPHO NES ..•....••••.•• 10.00
T V ·3300 LP L OW PASS FI LTER ...•. 19.95
D SR -2 V L F- H F D IGITAL
RECE i VER ••• . .• .. .• .••••••••2 .950.00

TEMPO
T EMPO O N E. 5 BAND SSB TRANS·
CE IVER . ... • • . • • . • • . • . . . •. ••. • 399.00
T EM PO ONE AC POWE R SUPPL Y ... 99_00
TEMPO VF /ONE EXTERNAL VFO . 10 9. 0 0
T EM PO DFD/ONE DIGITAL DISPLAY
TEMPO ONE 189.00
TEMPO 2020 SSB/AM T R AN SC E I V E R 80
TO 10M 11 5 V /1 2 V D C P/S 759.00
TEMPO FM H 2 METER , 6CH HAND-HELD
FM TRANSCEiVER ..... .. .• . . •. 199.00
TEMPO VHF /ONE SYNTHESIZED
DIGITAL READ -OUT 2 METER 10 WATT
TRANSCEIVER . NO CRYSTALS TO
BUY . . . . . . . • • . . • . . . . . . . . . . . . . . 4 9 5 .0 0
TEMPO SSB/ ONE SSB ADAPTOR fOR
UHF/ONE 225.00
TEMPO 13 0 A 10 130 WATTS O U T lOW
DRI VE •.••..•...•....•• ....• •• 179.00
TEMPO 80 A l 0 8 0 W A T T S O U T i ow
DR I VE . _ . . . . . • . . . • • . . .. . ...... 139.00
TEMPO SOA10 SO W ATT S O U T t ow
DR I VE .....•.••...•.•.•..... ... 99.00

TEN TEC
TR ITON I V M ODEL 540 TRAN S-
CE IVER .....•• _.•.••••... . .. .. 699_00
252G POWER SUPpL y 99.00
252G POWER SU PPLy/VO X ..•.• . 129_00
207 A MMETER ...•..•.•••••.... 14.00
245 CWF ILTER ..•........ . .. . .. 25.00
ARGONAUT MODEL 509 •••.••.•. 329.00
405 LINEAR AMPL IFIER 159.00
2 10 POWER SUPPL Y 1 AMP .... ... • 27. 50
251 POWER SUPPLY 9 AMP .••• •• •• 79.00
206 CRYSTAL CAL IBRATOR ••• . . . 26.95
20B CW FILTER .•...•.•.. . . . . . . . 29.00
H R 5 A KEVER 38.50
KR20A KEYER ... ... .•• .• . . . . . . . 67.50
KR50 KEYER . . • . . . . . .... .... . • 110.0 0

BRIMSTONE
MODEL 1442 METER FM T R A NSC E I V E R
25 WATT 14 3 T O 149 .9 9M H Z DIGITAL
DIALED 5KHZ STEPS. NO CRYSTA LS T O
BUY 142MHZ MARS COVERAGE
OPT IONAL . • . •. • . . . . . . . • • • •••. 650_00

M IN I.p RODUCTS
HQ·l HYBRID Q UAD. ELEMENT LENGTH
11 fT.• BOOM 4 % fT., T U R N I NG RAD IUS
67' WT . 15 LBS - BANOS 6. 10. 158< 20
METERS, 1200 PEP f IB RATIO 12 TO
17DB.520HM ••••..... . ... .. .. 109_50

SHURE
526T DESK TOP MICR OPHON E WITH
PRE-AMP .... . . .. . . . .... ... . • • •. 36.50
444 SSB DESK T OP M ICR OPHONE W ITH
OFF-ON V O X SWIT CH PTT 3450
404C HIGH IMPEDANCE MAGNETIC
HAND-HELD M ICROPHONE f O R SSB PTT .
IDEAL fOR SWAN . ATLAS ••••. •.. 27 .00

MILLEN
92200 A NT E N N A MATCHBOX ALL BA N D
2KW .... • . .. ....... .. ••. • • . • • • 19 9 _00
92201 JR ANTENNA MATCHBOX AL L
BA N D 3 00 WATTS 13B.0 0
90652 SO LI D STATE GRID DIP OSCI L ·
LATOR 9 VO LT BATTERY OPERATED
WIT H COILS 1.7 THRU 300MHZ
SUP PLiED .. . . . • .. • • . . . . . . . . . . . 138.00

SWAN
700CX TRANSCEiVER • .• .. .... .. 649.95
117 xc CONS OLE SPKR IPS 159 .9 5
14117 DC MOBILE PiS 189.9 5
510 x C R YST AL OSCI LLATOR .•... 67.95
V X ·2 VO x .. .. . . .. . •. . . . • . • . • . • • 44.95
FP-l PHONE PATCH .... . .. ...•••• 64_95
SWR -l POWER/SWR METEA 0 -1 KW . 3 .5 
150 MHZ SO- 239 CONNE CTORS .. .. 21 .95
WM ·2000 IN LINE WATTMETER SCALES
T O 2KW .••••...•..... .......... 4 9 .9 5
1200x L INEAR AMP LIFIER 1200
WATTS ...... . . . . ... .... ...•.• 349 .95
MARK II LI NEAR AMPLIF IER 2KW 849.95
$$ ·16B KIT •..••.•••••..•••••... 99.95
45 ALL BAND MAN UAL SW ITC H ING lKW
PEP M OB ILE ANTEN NA 114.9 5
742 TAl ·BAND 20-40·7 5 M ET ER EL.E C·
TRONI CALLY TUNED A UTOMATIC
BAND·SWITCH ING . 500W.PEP ....• 79.9 5

REGENCY TRANSCEIVERS
HR·312 FM 2 METER 3rJW •. ...•.• 269.00
HR ·6 FM 6 METER 1 5W 229.00
HR·220 FM 220MH Z lOW . . . • • • . . • 239.00
HR-440 FM 4 4 0 M H Z lOW .. . • • . . • 349.00
e. i t o AC PIS 117VI12VDC REGULATED 5
AMP ...... ... • • • . •... ... • . •. . •. 49 .95

NYE·VIKING
CODE KEYS SPEED·x MODE L 114 ·31 0 -00 3
STANDARD K EY , NICKEL PLAT ED
HARDWARE W ITH SWI TCH 8 .25
MODEL 114-310-004 STANDARD KEY ,
N ICKEL PLATE H A R D W A R E WI TH
SWITCH AND NAVY K N 0 8 . •. . • . • , . 9 .10
SSK · l DUAL PADDLE SQUEEZE KEY
NICKEL PLATED .. ...• • . • • , ... ,. 23.95
MODEL 1 14 -404-002 CODE PRACTICE SET
WITH KEY . OSCILLA TOR . AMPLIF IER 2 "
BUILT·IN SPEAKER , HEAVY DUTV BASE ,
TAKE 9 V BA T T E R Y , N OT
INCLUDED .. ....... .....•.••••• 18.50

BEARCAT
M ODEL 101 . 16 CHANNEL SCA N N E R .
3O-50MHZ 146·174MHZ, 416-512MHZ, N O
CRYST ALS TO BUY .... . . . . . • . • • 290_00
W2A U BALUN. 2KW PEP. 3 T O 4 0 MHZ 1:1
MAT CHES so O R 75 O H M U N BA LAN C ED
COAx LINE T O 50 OR 7 5 O H M BA L ·
ANCED LOAD. B UILT·IN LIGHTNING
ARRESTOR .• .•..•• .••••.•...••• 12.95

S1ep
E1ectro:I1.icEi

CO.
P.O. BOX 100. HWY. 441 , OEPT. 73, OTTO, NORTH CAROLINA 28763
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WE PAY SHIPPING VIA U .P .S. OR BEST
WAv ON ALL ADVERTISED ITEMS;
TRADES TAKEN ON NEW EQUIPMENT.
WRITE FOR SPECIAL PACKAGE PR ICE
ON COMPLETE STATIONS. SATISFAC·
TION GUARANTEED . WE A CCEPT
MASTER CHARGE, N.C. RESIDENTS ADO
4% SALES TAX. PHONE BILL SLEP
704·524·7519 MONDAY THRU FRIDAY
8:30 - 6:00 PM.
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Cf/ T S - B20
<gJpecificarions

FAEQU£ 1oICY RANGE: 1 ,IH ij .7 MH.r
11eo · 10 .......)

IlIOOES usa. l.SB . CWo FSI(
I..P\IT POWER · 'lOC1N PEP on sse

leo w DC on CW
100 W OC on FSI( _~,.._

..... T'E ....... IMPE DANCE : !iO-n -. ~
CA.AAlER SUPPl'tE SSlON: __ t-. <lO dB
$IOEB.....O SUF'Pl'lESSlON . _ "*' 50 ClB
$PURlOUS RAOlAl"IOI\I Gf.-W "*' .eo <Ill

1 """ "- -CI ClBI
REC(IVER se..SlTIVtTv ' BelW "- O :/SuV
RECEIV{R seLECTMTv

sse 7 ~ kH.r HI dBI
~ ~ kHI toM dB)

CWO O!> _Hz t.. dBI
1 I k"ll toM dB)

'I .. '''' ""toonal CW r,lter in$laI*"
IM....GE R... TIO : 1«).1 5~: B. n... ,Non 60 d B

10 mal...-s' Bel l<!< l ""n SO (\B
IF REJ ECTION ' Bell.. t""n 80 dB
POWER REOUlREMENTS: 120 /270 V...C.

SO /eo H• . '3 .8 VOC (.." h wtoonalDs.,'" OC-OC CO<'>YeI'I"'!
PO WER CONSUMPTION: T,. nomll 280 WaU ,

Ree. '.... · 211 w.n. I_'.~ otl)
DIMENSIONS 13-1 18" W. 6" H

• 13-3/1'·· 0
WEIOOIT ~ 2 lbo (1' kij)

Kenwood 's TS-520 has sold itsell to
thousands of amateurs the world
over.

The value of its features and specifi
cations are obvious, But jus t as impor
tant is the kind of quality that Kenwood
builds in. Hundreds of testimonials on
the air attest to its performance and
dependability. You probably have
heard of some of the s a m e glowing
prcnse.
The T5·520 operates 55B and CW on
80 through 10 m eters and fe a tures
built-in AC and 12VDC power supply,

Cj7 TS -520
(g}pecifications

MODES, USB, lSB, CW
POWER 200 wall, PEP '''pul 0" SSB, 160 woU1

DC ''' put on CW
....NTE NN.... IMPED.... NCE 5075 OI1m$,

un"' l~nc~

C....RRIER SUPPRESSION' 1le1t~, tha" - 45 dB
\jNW"' NTEO SIDEB...NO SUPPRESSION Bell...

tha" - 40 dB

H....RMONiC RADI ....TlON: B~1!", lh~n - 40 dB
AF RESPONSE; 400 to 2600 OI l (.6 dB)
....UDIO INPUT SENSITIVITY 0 25~ v !o, 10 dB

(S+ N)IN
SElECTIVITV sse 2 ~ kHz (_6 dB), '" 4 kHz

( - 6O dB) CW OS kHz ( _6dB), l.5 kHz
( - 60 dB ) (with ~"""V l ,"~, )

FREQUENCV STABILITY 100 Hz pe' 3D
m'.... tes oll.....a,mup

IMAGE RATIO: B~!!e, lh~n SO dB
IF REJECTION: B.It~, than·SO dB
TUBE &. SEMICONDUCTOR COMPl£MENT:

3 tube. (2 . 6146B .12BV1A), IIC.IS
FET.44 l ' a n" .1""5, B4 d""'~5

OIMENSIONS 13 I" '11 . 59"' H . 13 2'· 0
W£ IGHT 352 lin

KENWOOD'S TS-700A
finally fulfills the
promise of 2-meters •.•
more channels, more
versatility, tunable VFO,
SSB-CW and, best of
all, the type of quality
that has placed the
Kenwood name out front.

• l&lJi II&DiO Inc.
1.. 8400 N. Pioneer Park way, Peoria IL 61614, Phone 3(}9'(;9 1.4840 J
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S. D. SALES CO. P.O. BOX 28810 · A
DALLAS, TEXAS 75228

Z-80 CPU CARD KIT
FOR IMSAI/ALTAIR

From the um. !Mople who brought you the S89.9~ 4K R AM k ll . we were not Ihe fi rst to
IntrOduce ,In I"'SAl tA L TAI R com p..Utl le 2 --8 0 tard. b u t .....e do leel t nat ours n" the best
d esign and quali t y il l tne lowe n p r ice.

Tne ~".. n( 'd ,... t ure, of t he 2 -80 SU Ch U ,In .",p,tndecl $el of 1 5 8 Ins t ructlonl. 8080A
10ft ...... .. c:om~t1t1l1lty••nd oPeril~lon from ;II , In gle 5VOC SUp ply. il r ' illl .....en known . W h.l t
milkes our e.rd cllffe.ent Is tne e lll , . ur• .....e t ook In t ne n. rd wilr. d e sig n . T he CPU Q , d w ill
. twayS stop o n In "'1 , Iill• . We also gene., te T R U E SYNC on c. ' d , t o Insur. th.n the rillil o f
y our sy stem fu nctions ,,'OIM,tv. D ynamic m emo.y ret reSh .lind NMI ilr. brou gh t oul to . you.
use. a8' '-'" It Of n o t . not ;1111 o f OU r competlto n fl ..... gone to tne iI>ltra tro uble o f dolnglhls.

A s , 'WilyS, Ihls kit Indude, ;l1l ~rh. ;ltl sockeh. ;lnd comple le Instructions t or eue of nsem
tlly . eeeecse o f Ou ' p,l51 e.~,'- nce w ith o u, 4K kit w 4 sU90est Ih;lt you ord'" urly. A ll O,den
w ill tle sh ipped o n ;l st rict f lr51 come tlu ls. Dulen Inq uIries we lco me on this Item.

Kit shipped with 2 MHZ crystals for existing 500NS memory. Easily modified for faster RAM chips when the prices
come down. Z-80 Manual - $7.50 Separately.

Kit includes Zilog Manual and all parts.

You requested it! Our first DC o perated clock kit .
Professionall y enginee red from scratch to be a DC
o perated clock. Not a makeshift kluge as sold by othe rs.
Features: Bowmar 4 d igit .5 inch LED array, Mostek
50252 super clock chip, on board p recision t ime base,
12 or 24 hour real t ime fo rmat. pe rfect for cars, boats.
vans, etc. Kit conta ins PC Board and all othe r parts
needed (except easel. 50,000 satisfied clock kit cus
tamers cannot be wrong!

FOR ALARM OPTION ADD $1.50
FOR XFMR FOR AC OPERATION ADD $1.50

Huge Special Purchase
Not Factory Seconds

As sold by others I

STICK IT!
in your clock

in your DVM, etc.!

4 JUMBO .50"
DIGITS ON
ONE STlCKl
lwith co lo ns and
AMIPM Indicator) BUY 3 for $10.

BOWMAR 4 DIGIT LED READOUT ARRAY
The Bowmar oerc-suee . The best read out barga in we have aver
c rterec. Has four common cathode jumbo digits w ith all seg
ments and cathodes brought o ut . Increased versatility since any
a t the dig its m ay be used independent ly to fit your appl ications.
Perfect for any clock chip, especia lly direct d rive units like
5038001" 7010. A lso use in freq . counters, DVM's, etc. For 12
Qr 24 hour t ormat.

$3.95$16.95
KIT

JUMBO
LED
CAR

CLOCK

50HZ CRYSTAL TIME BASE KIT - $6.95
AU tM fe"ures of our 60HZ kit but h-s 50HZ output. Fo, use
with clock chips like the 50252 tMt require 50HZ to give 24
hour time format .

$12.95

SLIDE SWITCH
ASSORTMENT

O ur best sell.' . Incluaes
m ln latur. and sUnd,rd
siz es. s lnOle and mUltl
position unitS. AU n_,
fIrst quality . n;lm.
tlr;lnd , T ry o ne P;lCk;l98
and yOU' ll ,eo,a.r
mo re . SPECIAL 12,1S1 .

MO TOROLA POWE R
DARL ING TON
Back in Stock I

Like MJ3001 . NPN 80V. 1010,.
HFE 6 000 TVP. TO - 3 caM.
w. lnclud . a f ree 7 23 C \lol t
r.g. with schematic t or POw . r
suPplv. SPE C IAL -S1.99

S.D. SALES CO.
P.O. BOX 28810 A

Dallas, Texas 75228

CALL YOUR BANK
AMERlCARO OR MASTER
CHARGE OROER IN ON
OUR CONTINENTAL
UNITED STATES TOLL
FREE WATTS:

1-800-52703460
T.... Residenlll Cell Collect

214/271·0022

$12.95 S .D. SALES EXCLUS IVEl
MOS 6 DIG IT UP·OOWN COUNTE R

4 0 PIN D IP. E ~e,y lh i n o you ever wanted in a cou nte r chip.
Fea lure$: D irec t LEO $eoment d rl ~ e , $Ingle po wer su pply (1 2
VDC TY P.), si. decades UP/d own, p re-load atlle co unle r, s" p
a-ate pre-to ad abte compare re Olsle r with compare out put ,
BC D A N O $even 18gmenl outpu ts, Internal scan oscillato r,
CMOS com patible, leading ze ro blanklnQ. 1MH Z. co u n t Inpul
fr eQue ncy . V ery limited Qty . WITH DATA SHEET

UP YOUR COMPUTER !
21L02-1 1K LOW POWER 500 NS STATIC RAM

TIME IS OF THE ESSENCE l
A nd so is power. No t only are ou, RAM 'S faster than a speedi,.g
bullet but they a re now very low pcwer , We are p leased to offer
p,ime new 2 1 L02- 1 low power and super fast RAM 's. All ows
YOU t o STRETCH your power supplV ta rther and at t he same
t ime keep the wa it light a lt . 8 for $12.9 5

WESTERN DIGITAL UART
No. TR1602B. 4 0 pin DIP

T his Is a ve ry pow.rful .nd
po p ular ~rt.

NEW-$6.95 wi t h da ta
LIMITED QUANTITY

FAIRCHI LD BIG LED
READOUTS

A b ig .50 Inch easy to real
cha r~t... Now avai leb'. In
eith.. co m mo n anode or
co m m o n cathode. T. ke you'
oick. SUll«'r low cu rren t d rain ,
a ni v 5 MA per segment typ.
Ical.
FNO 510 Com mon Anode
FND 503 Common C.thode
PRICE S LAS H ED I 59c each

TERMS :
Money Back Guarantee. No
COD. Texas Residents add 5%
ta.. Add 5% a t order for
postage and handl ing . Ord.,.
under $10. add 7St. Foreign
o rders : US Funds ONLY I

RESISTOR

~
ASSORTMENT

14 w 5 % and 10%
PC leKls. A good mi.
of values. 200/$2.

7490--65c 7 4 153-75 c
74L S9G-95c 7 41 54-1.00
7492-75c 74 1 S7-75 c
7 4 9 3---6 9c 741 6 1- 9 5 c
7 4 95-75c 7 4 164 -1.10
7496 - 8 9c 7 4 165-1.10
7 4 121·38c 7 4174 --95 c
7 4 123·65c 7 4 18 1-2 .50
7 4 132·1.70 7 4 19 1· 1.25
74S138-1.95 7 4 192· 1.25
7 41 4 1·75c 7 4 193· 1.00

7 4 195-69c

7400-19c 7 4 11- 2 9 C 7 45 1 - 19c
7 4 LS00-4 9c 7 413-50c 7453- 19c
7 402-19c 7 4 16-6 9 c 7 473-39c
7 4 LS 02- 4 9c7420-19c 747 4-35c
7404- 19c 7430- 19c 74LS74·59c
7 4 L04- 29c 7432-34c 7475-69c
74S04- 4 4c 7437-39c 7476-35c
74L S04·49 c 7 4 38-39c 748G-49C
7406-29c 7 4 40-19c 7483-95C
7408 - 19c 7 4 47- 85c 7485-95c
7 4 1O-19c 7 4 4 8-85c 7486- 45C
TTL INTEGRATEOCIRCUITS

THIS MONTH'S SPECIA LS!
300.00 KHZ CRYSTAL - $1.50

8080A - CPU CHIP by AMD - $19.95
825129 - 256 x 4 PROM - $2.50

N.S. 8865 OCTAL DARLINGTON DRIVERS
3 for $1.00

Z-80 - CPU by Zl LOG - $69.95
MM5204 - 4K EPROM - Sl.95

Prices in effect this month ONL Y/

4K LOW POWER RAM BOARD KIT
THE WHOLE WORKS - $89.95

Imsai and Altai r B080 pl ug in com patib le. Uses low power
static 2 1L02- 1 500ns. RAM 's , which I re included. Fully buffer
ed, drast ically reduced power consum ption. o n boa rd regu lated ,
all lockets and parts incl uded. P' em ium Qua lity p latlld t h ru
PC Board.

60 HZ CRYSTAL TIME BASE FOR DIGITAL CLOCKS
S.D. SALES EXCLUSIVE!

KIT FEATURES:
A . 60HZ o utPUt with lICCul'8cy comPlllfl~ble to a d igital w atch .
8 . D irectly interfaces w it h a ll MOS C lock ChijX. $ 95
c. S uper low power consum pt ion . 11 .5 ma typ.l 5. or
D . Uses la test MOS 1 7 stage d ividlff tc. 2/$10.
E. Elim inates fore~er t he pro b lem a t AC line glitches.
F . Pe rfect tor cars. bOlts, campers, 0 ' even to r portable c lock.

a t ham fie ld d ays.
G. Small Size, can be uslld in e.ist ing enclosures .
KIT INCLUDES CRYSTAL, DIVIDER IC. PC BOARD

PLUS ALL OTHER NECESSARY PARTS & SPECS

For o rders ove r $ 15.00 Choose $1 .00 F R EE mdse .
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GET YOUR

NEW
RADIO AMATEUR

CALLBOOKS

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information.

• ''''etnatoonal R.cliQ Atnaleu, Pr~, .'"

• Rld 'O A....~r Prefiu'S Dy Counl''''
• A .RRt. P'honelil; AlphaDel!
• G,ea' Ci<t:!e Bearings and CMI,ts'
• lnle ,na lio na l "a" and "r Signal"
• World Standard Time Clla" "
• Inte .n al ional Poste l Info, ma lionl
• Wo,ld P.eli~ Mepl
• F.C .C, E~aminalion Pointsl
• _ ,,10 Buy'
• Te le9.a pl>a<'t· Abb,"";at ionol
• OX Ope<ahng Code'
• A.R R t. Counl,.. List'
• AI You, Sarva - Amateur RadIO Dealan'
• aSl MIIn&geoI' A,ound "" World'
• WOtIll Wide OSL 6ure-auo'
• ean.u. 01 RadIO Amateurs 01"" WOtIll '
• TaIag•..,.. CodftI
• AIIlSAT - 0M;a. Usa.. OI'adOfY!
• Slooo sc:an T~ OIrectooyt
• Rac;.proo;al LH;enses'

• Ha.a;; In<;I..-'
• Mony OIhe, Fealu res!

----------------------------------

,~

,' _ \" I

..~..... .....--c -, .....".z- ::'_ I
' -'. .. ~ ...--.... ~......---........:::::,- --...-'- "'--'::;::- ...-. '--... . ...

-~-- ..
."--

PLU. SHIPPING

$13.95

Special ize in OX? T hen you're
tooking for the Foreign Callbaok
with over 250,000 calls, names and
addresses of radio amateurs out
side the USA plus many valuable.
additional features of interest to
the OX'r,

..

$14.95
P LUS SH IPPIN G

The U.S. Callbook has over

300,000 W & K list ings. It lists
ca lls, license classes, names

and addresses pl us the many
valuable back-up charts and

references you come to expect
from the Callbaok.

~~~~~~-~:~~2;~:~~~ _ .
.~~~"• . -':.>:t./---------------------------------------

ORDER FORM

lllil'lois residents only add 5% Klles tax

" em , ,,C< t.<O ~h;pp;nl Tu '" ...." .

u. S . CALLBOOK $14.95 $1.25 $ 16.20

FOREIGN CALLBOOK 513.95 $1.25 $ 15.20
See your favorite electronics
dealer or write direct for free
catalog to the publisher.

RAOIOAMAnuR l l b kca DD INC
~ I Oeot. e 92~ Sherwood Dri"
~ lib Blurt. rn. 60044

"_. Oow _

Add...., _

C". _
Tololl

~U1e z;p E'.t1""'d _

"'."e' Ch"I' '- 0. 'n'.'IN ..... :: _

h p" ..",n O"e _
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So lder ta i l , tin pl.ted

14 pin . . • . . • . . 10 /$1. 95
16 p in l01$ 2 .15
18 p i n l01$2 .15
20 pin l0/$3 .10
22 p in l O/$3 .50
24 p in l0/$3 .60
36 pin 1 0/$5 .50
40 p in 10 /$6 .15

o

,I

'I

$~~Q
Ea si e r to build -.- all p.rt. e xc e p t x f nnr , b ridge, and
Ulter c . p. moun t on the PC board . Overvolt.ge pee
t e c t i on, RF byp..... lng . c hunky cranafonner , backed by
yean o f expe r i en c e in the de. i gn of powerf"'l aupp lie ... .
Our latea t i . our greace lt . . ...e 're sure you'll Uke it.

*12 AMPS WI TH sot DUTY CYCLE

14 pin 10/$3 .10
16 pin l 0 1$3 .85
18 pin l /$0 . 15
22 pin l /$1.50
24 p in 1/$ 1.00
28 pin 1/$1.25
36 pin 11$1.35
40 pin 1 /$1. 7S

J l eve l. gold p l ated

' 6 DC Volt r .,.cu
' 3 DC ~Ul'renl

' S AC RMS . anee .
' 2 0 11•• r anC"
' - 20 t o ' 22 dB
· l n~ l ud.. 3~" HIl
lead.

' 20m,rV OC
' IOllllV "'C
' SO uA _U.
' a.-. adj ust
' SIo" x 3'0" x 1 50's"
R.ctq.. i ..... I ",lJ,." ull
( ....t In~ luded ) .

Plea." add I I f or

1""'~""'''''",,''''..~.lr.1 PPinC .,.dt:"'''''''''''''''''''''''''''''''''J h.and IIn I .

TlIB Ol5DOR1f][ • AS 
SOCIATES s e r i es On microc~

pute r s i s a s compl e t e and l uc id
a treat.ent o f tbe s ubject a • • e 've

a e e o t o date . Choose f r o- 3 vol ..... - --

1' .)8~ d lw loSed by 2" gl wu
1 H. ll _lnl1 puhu ; a nd ... Oft . ... 11
' ,,,que nclu $~ .,S

~LL HEll. . '" KM~ ; C"IXlSE fROI4 - - -

10 . 000 12 . 800 U .360
16 . 000 16 . 384
18 . 64 1 19.200 20. 4 80

30 . 720
31 .$00 32.788
38. 400 40 . 960 60 .000
76. 800 100 . 00 1S3 .60

240 . 00

W80 PROGUIOIIMG lOR LOGIC DES I GN" discuss.... ..o tt . a r e a nd p rogra,mli ng
• the ......" e a s)' t o folio. sty l " a .. t h.. 11r.. t l'll'O boo k.. , and demY lltl
I e .. tbe art o f efficient progralmling. Order ' 4001 .. . $7 . 50 ppd h tIS

:>EClAt l AU. THREE EIOOI:S·· _VIIlnJALLT AN EDUCATI OM IN IUCllOCOWl'llTllfG- - 
m AnlLABU FOR OMLT $25 POSIPAID 1M THE US .

" A.Il 1... ............crION TO 1Il l CJlOOOllPUTERS , VOL I" e,,·
pI a tn . tbe lund~ntala 0 1 mi c r o computlns In a

s i mpl .. , r ..a dabl., . yet tho rough atyle . F l"OIII bina ry
n~b.. r s t o Inst r uctions you have a tu t o r all tbe . a )' .

Or de r book 11'2001 $7 . 50 ppd h tIS

" AN INTRODUCTION TO IlI CROC'C*PU'I'E RS, VOL 2 " conta i ns up t o da te
da t a nn all popul ar mi cro pro c e s s ors and t he i r various support l Cs .
You c a n replace hundr ..d.. 0 1 hard_to_ftnd data 8heet, " I th th i s One

~ c .. llenl reference. Orde r book n OOl. $12 . 50 ppd In US

rERMS : Orden unde r $10 add 50C h andlin g . No COO
,rdera . Place K.u t e r c harge· and BankAaericard· c e
Jen by ca l l i ng 4lS·S62 -0636 . 24 houri. C&lifomh
:eaidenta add appropriate aalea tax .

I! I't YEI! OPEIIS TilE tOOIl TO A UOR( 1l0USE 01'" BO TH USUIL ~Jrl D UJrlUSUIL l TEIIS
'£ CH' IC ALLY DrsI'Hrt TO TICKLE THE f AlrlCT Of [LCCTIIOIIIC HOBBYISTS. YOU
,Y OBUIII OIlE Of TfiESE fLYERS BY SIIIPLY TELL I II' US YO U U IIT OIlE. IIM AT
• YO U 'ET III RETURH~ I1UUCTOIIS. nOtEs . TRI IIPOTS. In . IIICROPROCESSORS.
'OICS. IIEUO UTS. ELECTROLYTI C·· IIYLAR--POLYSTYIIE HE- - AHD UHTALU II CAPAC I ·
'RS. UYS TALS. SOCICETS . TIIAIISIUOIIS . fEU . DUll I'ETS. LI I+ EAR I (S . THE
,TEST TTL I LOll POIlER SCHOTT IC Y P UTS. ( 1I0S. CLO CICS . POIlE R SUPPL Y U TS.
:SIS TOIIS , CO IIPUTEfP PEII IPflEIIILS . CH IP SE TS . IIEIIOIII ES . A aU HCH Of VEC TOII
:OOU(TS. EI+(LOSU RE!i:. TOOLS . AHO IIE ' RE RUIIHIH ' OUT OF SPAC E SO H' YOU
.HT TO fI HD OU T II IlAT ELSE WE' VE GO T YOU'R E JUS T '01 11' TO HAV E TO SE ND us
~ R HAil E AHD ADDR ESS· THANIC S rOR YOUR BUSIN ES S :
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fEATU R(S
• 60 Hl OIItpul • LowPower D,aln • ",ccuracy
• Small see • DIrKI mterlace ,,,111 all MOS Cloc kChips

BIG-BRIGHT - .5" LED ALARM CLOCK
6 DIGIT AC or DC or ELAPSED TIMER KIT

$19.95 C,m,l.t.

60 Hz. Crystal Time Base
For: Cars, Boats Campers, field Use

$4.95 ceeum
lIT IIlClUOfS: PC Board Dulled & se $tleened
CfYSl4Il MOS '1 Sta lle D.vlllf'l !C. aMnKnw~ compontnlS. IMt Steets & Specs

• PC Board Drilled & Silk Screened (Includes Xlal Time Base CirCUitry)
. 5375 Nat. Clock Chip & Fairchild Displays
• Includes EVERY part requued lor clod and all options except Cabinet

and Crystal TlII-.e Base components. If desired, see belotw.
• Bngntness Control - 24 Hr. Alarm . / snOOle
• Freeze feal. on everr mode · 0-60 Mm. Elapsed Timer
• Field Tested over I Vr - 12 Hr-, 60 Hz Opel.
1II0st Important - Complete Instructions, schematics Pictorials, layouts
- everything for trouble tree assembly
OPTION- XTAl Time Base tcmoonents -$2.95 when purchased w/ clock

0395

fU tU RE S'
• SImple COfl$IHlC loon n~lni onl, \tit part~ 11S11!ll~..
• Small tnough lor lIan<l htkl c. st • Needs only ] .loAcea banf'lltS

m INCLUDES
• laltsl lech nolOi~ I n ltr ~, 1 M o~ Chip . 1105
• ] 2/68 MHI Cr lstal • ~a fla ble l"mmer Cao
• 2 m lOi shlte & MOM pa Sertcnes
• 3 pers (6 dlll'ISI Double D,glt LED D,spla ~s
PC BOARD for above

H,fIlI hrid U st Ikslgtll!ll lor abow

SPECIALS

6 Digit LED Stoo-Watch Kit
S,ht Tim. $29.95 complete laylor Tim.

Dual Ranee DIGITAL Voltmeter Kit
oto ±2 Volls DC $39.95 Complete 0 to ±2 Volts DC

8080A Microprocessor ..... .... . ... . . . .• ••• ........ $19,95 ea.
21l02·1 lowPower SOONS RAM $1.95 ea.
.6w Display Common Anode or Cathode , , , ,. ,. $1.95 ea.
,5" h lrchild Display Com. Anode or Cathode .....• .. .... , . 794 ea.

(Same as HK 0001 & HK0002)
.8w 31h D,grl Display Module IS,me as FTK 001 D) • • . . . . . . . .. . .. . $5.40

.....lal ~
LMJ40T se-es RtI1:~ s, 6. 12. 15 & 24 VIDOSl ,,0"\~\1 'lor- 79C p

lM )()911 . 5 Volt Rellul" or - R'111\fof1 191
lM 141 0p Amp 14 Pin Dip Pkll 4 lor 99C
2N30SS NPN '''l\Slslor TO-3 Pill 59C
2N49114 PNP lcornp!ement 10 2N3(55) 69C
25 Amp· 200 Volt full Wave Budlle $I 49
10 Pk . 220 Power lab X,stor s, NPN & PNP Asst 5149
15 Pk . LEO's A>sorled Sill'S and Colors 5149
B,Polar LEO - Red/Green 5100

U OUtll

$100 t .ell

14 00 u tllWllOCkn t n t · Walnul e' . Incl . Filter
~ - 6 5/16" "if • 2 9/ 16" M• 3 111 6' 0 (... "httl,,,)

Plt"l " " Cast (Ch . I I.. • Me, Bhlt , .. Slll~t ) ,nct f olltr
D,rnm!>lOllS 5 13 /16" w• 2 1/ t - H I 5 l /lf" 0 I... M,ltell, 11

I nd lYld~1 f ,lt"$ . b d. Smoke. 81.... Am,"r , nd Green

Clock Kit Accessories

AC/OC· ALARM Clock Kit - 12/24 Hr.

S7 50 qunillon S6 50 qunt'I"$ 01
. 0115 . ".p

National MAlOO1A Digital Alarm Clock Module
includinr; Power Supply

$9.95 complete

• Your enoree of Disp lay Colors - Red. Green. Blue. Amber
• D lsj)l,~s Hrs & Min SWi tCh to Min & Sees on Command
• AM/ PM Indlcat,on • r ,eld tested 101 6 moetns
The kit Will mctuoe a $]16 National Cloc k Chip, 4 ncoresceot Displa y tubes,
all eiectren« components, s.... teres. controls & complete msnucnons. specs,
etc lor clock and ali Optional Features Other parts tequued or It cesneo ale
as '0110" $
• PC Bo.rd. DIlI Ieod & Silk Screened 'or Cloc o & ali optl(N1S $3 00
• Xlormtl llor ACoPtr1- 5100 App ISCRoulpull timer i1 ,t - $1 00
• SPt.~t r AI.rm Kit - $1 00 CounIOo..nl turn·otf) IImtl "t - 52 00

The LS LINE of TTl
Low Power, Hlr;h Speed Schottty. Factory Prime

74LSI55 - 110
741.S157 - 110
741.S16O - I SO
141.S162 - I ~
141.S163 - I ~
74LSI75 - l~

141.5258 - 125
741..5361 - 90
14LSJ68 - 90

Touch Tone Pad
(not, kit l

74LS27 - .33
74l.SJO - 33
741.S32 - 35
741.S37 - .35
141.S38 - 35
741.S14 - .SO
741.S90 - 90
141.S132 -90
741.5138 - .90
14LS139 - 90

$11.95 -" ..

74L5OO - 29
74L502 - 29
741.504 - 32
141. 508 - <'9
741..S10 - .<'9
741.S11 - 3]
141..520 - 33
141.. 521 - 3J
74LS22 - 33

• features la test lectmoiog j DVMchip set • Non Cnncat Comp
• H,gh NOise Rejernon • Accuracy to .... llhln OOI
Contains - PC Boards: 4,lalge SO fan chl!d Readouts: D,spl.V Drovers, Dp
Amps. lnvertet, ali ejectrcmc com po Swtcnes. Pols. Complete InstrOCllons
and Specs. & DvMCh,p Set
Rec uuements Po..er Suppl) ../ · SV, · 15Vand ·15v

• Brightness cent CoP
• Alarm & Snooze Timers

• 4 Drglt OS Display
• 12 HI. SO/GO Hz. coer.

Blinky/FlasherlTiming Kit
$2.50 each 5 for $10.00

l it includes:
PC Board,555 l,mer,al lcorn ponenuand acenoectcr lora9V Batle rv

• Uses MlClos~sttm$ lntl. Tone Gtnerator .MH89115
• Generale-s ~II Tones
• W,lh Hook·Up directors
• Includes Co~er Plate ..../ mtg enenacns

HOBB-Y-TRONIX. INC.
Box 511. Ed ison. N.J . 08817

Meta l Utility Cabinet
5Y. 0 x3 Hx 5~ l

Archer Cat. #270-253

Orders mustInclude Check - No COD's, Add $1.00 handling
for orders under $25,00. N,J. residents . add 5% tax.

Outside Continental U.5.A, please add postage.

• Steel t wer. Alum inum Panels
• Slurdy 2 cere const ruction
• Louvered tor venhlahon
• Removable Rubber Mtll feet
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REQUIRfS
NO TOOLS

COIIINl IIDN If_S AU
IOU II_, uner fl i

l l l , l ll

M OGEl PUSH .unON SWITCH ICHtl ')
f lO!~ , ,,, ,. booty poooh b....." DPS1- NO _ ••1.. ,
•..I.d>. 1/ . ' b""'I"IiI _ . Body onl~ 1/.' 1(1/2' I(

3/ . ' 1_ . CPa-020lP 3/ S1.00. 10/$3.00

' NOI H[t NfW .OO~ fllOM O SBO I!N E.
-eoeo PROGUMMING fO~ lOGIC DESIGN" • .,.Iel..
..... "" ...._ Iy 1__• _ . 1"' ln 0 ..I............. ,
. ...._ con ....Ioc. ,-1"",......1 1"",< _ _ 10.- log'< '"
.1, ...... 1"OiI_'" '" onyono who ~ ''''.',,'0<1 In ....1"""
,..,...,Iu l _ 11 , 01 ~lq"I'''''' 8080.
P(O•ecor. .. " , ,."., SB . OO

OO PS II · _W.·, . voO"'iI 10 1. ....... ..,......
oJ ......... 1ft GI...-. - _ 'I let _ ..-ofoct'o
... ...__ .... _., _ -,. . l et

.. hol~ bri....... ...- <loy ,., -" "-
TIIII_UK

INTRODUC TION rc MICIlO CO,""PUHR;
N book h-oon OSIO ~N f .
T ro ". 001.1"" .1 .~I. <I _I e wot a N_.
_ ' 0 .... " owth of 'nl""""" on on ...to; Oo~. roo 1>00
" j •• t ........ 1...0 2 ...._.lIol l co.-oItoo.<
._... Vol II dl.._ 1'001 . ",Id .. I .- .
IM C-002 VoI l 54.00
' '''''-OO2VoIlI SI3.00

ffi~][? illJCJll
Sayg

NEW N.Io.T10N"'l IOO K__ lINtll "'''''lICAT IONS VOL II
laI<.. up..t._ Vol I I. ft you __"' lot... 11_, do"' ....
"' I"", ... If!, Vol I ,.... ° II 0I _1i_ 1""
clo.o on !toe I<Ioly do.le 11 .,"'"'
Ivt' _ot ,"IiI $3. 25

SN~P CUPLITE

~~
INSERT LED

IIl ll llll l~ !lU SPIII NT 8ft · CIUN · .1111 · cun I u uo.

Cl IPlITE
Coonl> I_I"" I.... _ _ I"'iI doy lc. for T 1_3/. lW.
n.o Cl IPlIH . _1...............ro .. of !toe ...- l W
eli..»r ponol _ 1"11 _ on<l . Ii..i _ ......... <101_
,.,_1... '-oui•• no ...101 tool. ond ,..toll. In 6 toconcIII
1ft .~. 1toI.. Si..,.lo .w 1.-11"" "". ....._
CLI PlI Tf. ,_ ltD. "' IGb.. I ~ t. .. 1'Od. _,
_. cl_ ond ,.11_ . Spocif)o _ _•

1IS' .00, 11VS1 . 90, 20/13.50, SO/V. SO. IO(l!S!3.5O

INO NDf SC fNT l IGHT OEl"'Y •
Sonall ......"1 it 10 ro , d; I, b._l rod ,_ ..oil
,..;.cJ,_plo' •. T ",;,c~ 011 · t ,TE-QfF· ._Ii.,. '" "_.. for 15 __ boofo.-oo ......."11 ofl.
0110- ,"\1 to te' It_ -.. . _ "'. to -.. you
oi~' 1 ...'" _ .......;"lI 0 '-II. ,"",'. SOOW II
l lTl-Off _ I 100 . 1i. I""' S2 . IS

"' se~ I ""'"
.13- "'I ,~ ·n.

..lc.. l l l l
10/16 . 00

MlNI"'-l utt set.....C~I06-4 i•• 'ltXN.
'iny flo. _ , _ • • 0..1 • . P - .1. X

02 .-l. '''' "'1, _ '" O EM 0_1"
MC~I~ '5c.

0"'1"'- IOO I';S BY N,AIIONA l SEMICONOUCTO~
~1 91al. Co TTt, tin. ' '' , S_. et 53.95
lI N Ul. Co tw.... P'_, "" 0 , .. SJ.95
LI NUl R "'-"l ICATlQN S. Do of _ llcotion ""'.. orod
,,,""1001 b,I.1, e. ... I"'iI of _Pt, '''Iiulolo" .
pho•• 'oc~.o loopo orod ....dlo 0_ . • • • • \10 1 I •..•• SJ. 25
Q!lQl Go''', Flip flOP', '''9 ''' ' '', '"ne"ona l blo<~. S3
YQI.TAG E ~eGUlATQ8S , "'- m"" I", onr_ ..ak'''lI °
........ wPQI,. C_I. ,••h , ". Iuc!I"'iI ,,,,,,,1o,,,,...,
,".. .., ~_ . i ,. ,,,,,,lot tc .•. . . • . • • • • ...... $3.00
,""EMORY. Inf ;"" "" ...as _ li""lo, _ i....
....MS. IlOM S. 'IIOMS ond do_•• ' ....0<1..... ... 53.95
INTUf",c r Co _ 1........, dh . .... •• • • 1 . """10..... ,
"_ .'._' ....1 -.. _ .1 d'; __
d'.lor <1<1. ..--..,..I 53 .9S

(o.,.,ldo U.S" __• ' or I••'

Sl"fCI"'-l fUNC1 10N~ D"'T'" lOO K < .,;.. _ oil..
.n!_."" G .ly."'iI ;:;;;a _ i• •"IiI 101 ,...,Iif.....
bulJ.., . <Iod d.I , .....,1"" it< on<l O/"'-A/O
coo_." ptO<luc SJ. 2S
"'001 0 ....NO. OOK con,oi _ oil.. di I .
•nol;:;a ."\1 compl• •• aot"n _ le"lo"••o i"ll ""''':I'
0'00' 01 """ '0 wi.~ ,001 ...",Id d...i "., 1... . . , SJ. 1S

..
HI GH JI(lw£t III"C. £I ._.-Q ~
S1u<l _. "'oc _ b, KC. 'ltXN. 2S"'.
0 20250 i I", I;~,'''II• .-.. ._",J.
~.ol. ool;" 1.... , " " 070no .

MMS5]()6 PH H ro Uf NCY SY NT Hrslsr.
18 pin DIP poc~"". IC con,ol p~ot. 'oc~ .o loop ei,<"I11
"..I~I "" I,~"",c, 'rn.....' _ 11.0""'" . ,po" o ll, .~_

," or n.... tho CI l>ond . S'''IiI I. _ I, _,o';on; CMOS
,.d>......""" bi-r . ""_1 ..1.<1; ",,,,,.-..obl. dl. ldo, .
"'-'55106N S9.00. $<>oct •• • • • • • • • • OlOC

MOTOt SPEW CONUOl SYSTfM.
" "'7391 -.01'''''. I. e . "",viol.. 011 ,,-,,_I bloc'"
._,_ for _ i""" c!_ '- _ ... IpOMd '-01 .
u.. 10.- I"" ~,01 ..<...-, "" __" ;_.iol
.-,01.. • lA o95 s..... .60

tEMOIf CONl lOl TIl.Oo"'WIn!'. ""'1"'22f' i . ° 22
-....1 "1_< I _'.... I. C. CMOS
,...." ;;" 1. _ .. ond only " low • •_ 1 """,.. _
...... "w1l ....1_ 1""ludo 1\1 ..c.;.......c..-I" """,,,,h.
'OJ". ,rod",' .!ol conhoh ond loc" . 16 pin DIP pl"'I< pI<,.
MC1 «22P ith .""e S11.10

""••1 I... .... obovo ...... loI.9S

MeI " ll ur Il.Oo T! G fNfll.OoTO~.

S;"\1I. chip for , ......o. i"\1 ..I.c.~l. ~ .....<I •• r ~"i...
...... In <lot. -...leotl_ ,..do .. n y. ",In CItT .
'" __. Go-or.. I. d iff "e-!<wd bit
,..,... whlcf, ...." ltipH"; __ <_01 '0 t x,
Ill.. 16K", />Ill. 1";"01 1.... 0, fr_ . I"'iI '. ·5
..... _ I, . MCl"II SI I . 91
• _oJ_ .-0
Cryotol for -.. loI . 9S

SOI.lO ST"'H .fl.,t,V .
1.1...,.... , ,.,.. 6(11 .1 011100 .. . ......,~ ool;d ......
•• Ior _ I. _ 1"lI up to 10"'- .. up ' 0 2SO\IDC.
"'" b<onIl _ ,..11 S1ilt ' n oritl",,1 foe _~....
101(:100 !.s••

tMI889 TV VIDEO 1IoO'JI)I.JlA.Ta.
Tho l Ml _ .. d.,; ,.-oj 10 ,...._ _ 0 0; 11__•
_ 1.... _ to .... of ° TV ..•
"'_. " 01 ° -'"'" .......... _111_. __
...to....,;__ill_.~ ....-- _ Ioton.on<! ~. f

_ . 11....... on<! "'Odul lot >-0 1... . VHf _I•.
n.. lMIN9 .. I _ ;n_"" f_ \l TI·•• ,_.
.... oq"'-"' 1..11.,. -.o"C" 10 boo dl.,or"; on blod
on<! ....;.. '" '01", TV '.e.I.....
lMI889 with 16 pag" 01 data S9.95. doto onl,. SI.OO

MCl" 12 U""\I !tVl ""'OOf '" C.,, ,
Me l"12 _ 00.. °~... FSK _ I on<l ,.,. _ ••~
wIot", <........b...1... _~ _ U I<ati_.
(0-600 IPS)
Fe.o.T1,J~S,

.0.. cf,ip c" 1 .,.0;11",...
•£clIo _ di""" l. ,_ g...." .....
•0.;,1"" om...... modo•
•SI"pl • • • ""U.oopl••• orod lull dupl• • op.",!i""
.0" ch ,p , I, . "'0' •
. _ ..11 .... -
• S.I.c.~I. <1010 """ 0-200

~""....,
· Si"ll " ~,

vtlC>-<I .75 '0 uvoc
vtlC>-<I.n '0 6 VOC

rv" Ol "'",," lOT IONS
..$>oftd~ - ..... --' _
......1• • In Ie- IpOMd _._._1_. oc""",';< ~I ...

MCl"12Fl. S28.W
MCl"I2Vl S21.74

6 -. . f d"'o.. .. . . .. ................ .60

3 DrOD! (I CDI COUNHR CHI'
M(1 .553SCP <.... i... 01 J ""1/0.1.. ";g. ' ';99" ''';
.yne""'""", CO"",.'" J q""" 100c....' orod ..U .co'
.."I.lpl III .~Ibl. ""'~II .

M(U553ICP 58. 72
Spo< S.60

PUCISIO N RHUfNCf A.MP
lttXl7O-I H ",",yld.. ° cl .. 10 . 0 1" for .... I, acD "'-
to 0 con....... '" coil T,p lcal Initia l o« ....c,
I•.3"" ("'- .csvi • e-. In 10_5 .
t HOO7Qo.l H I --'• . • . ... ... ... . s.s. 35
SlrU "'CCUUI! \l fISlON
tl1Xl7O-2H hao .O.M" __ ........ 25· C . • /-. 510.55

tRI -t€k, me.
M22 nOQt h 43QO avenue.
creoone. ~QrZO'U n 301

pnQn€"'''':I • U"~.f'l

w. "", ,~, ro• • ,~i ""i "'il "" 011 ...0... , 0'" SI O US, li 5 1",. I,n In US I.....,.
Ploo.. _ . . ..0 I", Ii", <I or 01, "011. [0 ill boo ,.I"nd". C),do..

~_. SIO, 0<10 SI rod" " _ _ SOc '''' ,.. c""'.. on<!
_ . ..... 1<0 c Ie_. 1S2!l ",1~ ;..... \ . T. I.,...,... ond ""', boo , 1oc0<l
IO"'M '0 5<10'''' <10' 1, fool. can 602_9]1 "" 28. C c~ ,_.
, 1 _ _ 10'''' fI,." _ . 0<1 . 1 on<l 1'"
. 1..". 1< _ ,""to .
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3 4300 S E R ies INDUCT ORS
Net Price $ 1. 05
M illen Inductan ce (u H )
34300 ·2 .5 2 .5uH
34300-2 .1 2 .1
34300·10 10 .
34300-2 5 25
34300-5 0 50
3 4 3 0 0 6 8 68
3 4 3 0 0- 100 100
34300·500 50 0
3 4300 1000 1000
3 430 02500 2500

Multi-Scal ~ Dial
10039 $12.30

No. 100 39 SmaU pan~1 d ial o nly 4 " "
3 9 132". '7 Va: 1 ra tio . Scal~ I, prin tffl
o n vinf lit~ a Dd b ~a$i1y r~mo ....bl~
for iok,"C wi thout d isa....mbling th~

d ial . Th~ 10039 dial mounu N sily o n
t he fron t o f pa nel w ith t wo No. 6-32
screws. Sea le reads ldt to rillh !. Th~
knob is .. sta n d ard Millen No. 10018
knob . F inish of bezel is bla ck
t:bo nol. The b~l.el has b lanks for
m ouDtin l two e"tra contro ls w hich
may be brought o ut t hroulh the dial
fa ce. The holes ar~ to b e drilled by
t.he customer. Th~ point~r i. a d ....p
non -par.La,. t ype.

Millan Mat ' l Length V o llagoo Pr ic e
3 90 0 1 C....amic 1 ·5/16" 400. $ 1.55
39002 Ce.amic 1 3 / 16" 3000 1.55
3 9 0 03 Brass 3/4 " None 1.00
3 9004 Brass 3/4" No n e 1.5 5
3 9005 Brass 1 -5 /1 6 " No n e 1.5 5
39006 Ceramic 1/8" 300. 1.5 5
390 16 Cycol"c 9 / 16" 440. 1.55

P. i<: e
$ 1.60

1.1 5
4 _1 5
2 .95

CO.. INC.

multitu r n d .... ic. d irec t ly . Th is
n ew sma ll si le dial is designed
to d ri ve ...acu u m ...ariable
capa c itors , rotary t unable
inductors, m ult i-turn pote n ti
ometers, l'6.m""bitity tuned
inductors a nd oth er mult i·t u.n
de... ices.

1 00 31 COUNT E R DIAL $25.50

M •• M in

@p' p' Sp acin g Sections Pr ice
2" 20 .0 11 " a $43.2 5
203 4. . 11 1 1 3 5.30
200 37 .0 11 1 24 .15
148 9 .022 1 12 .00
339 14 .022 1 14.9 0
100 6 .0 15 2 10.20
14' 9 .015 2 12.00

Desc: ript ion
1 -5/8 " 180 deg. CW
1 -5 / 8" 280 deg . CW
3 Y".. 180 deg. CW
2 ·3 /4 " 180 deg_ CW

C RYST A L SO C K ETS
Millen S ize Price
3 3002 .1 5 " >< . 12 5" $0.80
33102 .4 8 1 >< .0 9 5 .8 5
33202 .50 >< .1 2 5 .8 5
33302 .4 8 1 >< .0 50 .65

JAMES MILLEN ® MfG.

Millen
rcoo ee
10007B
10008
10 0 0 9

0 .60
0.45
1.00
1 .55
1 .4 5
0 .15
1 .55
0 .1 5
0.80
I."
1.80
3.35
3. 1 5
1.BO
1 _85
2.6 0
1.55
1.90
L20
1.20
2 .15
3.85

The No . 10031 D ia l is a
,uwed turns counter dial. It
has a 0-99 tu.n d igit a l . eadout
p lus a ve. nier sca le calib rated
0 -10 0 . The design inc lUdes a
bui lt -in d ia l loc k . As sho wn
below, the outpu t c o up l in g is
" hub fa . x," diameter shaft .
The cr.nk hand I. dr i\/'ll s any

VA R IAB L E C A P AC ITO RS
Model
16 2 50
16520
16 5 20A
19140
19 3 3 5
26100 A M
26140RM

HITEHOUSE &CO.

Pr ice
$ 1.50

1.40
1.40
1.40
1.40
1.5 5
1.40
1.40
4 .30
5.30

31 0 01
31 0 1 1
3210 1
330 0 4
33087 · e
3330 2- 8
3 430 1· 1
3 6001
36002
3l001-Blk .
31001- R«l
31304
31305
3 150 1
3 9 01 6-A
39032 -B
4 0305
41305
4 5004
4 500 5
69046
69048

Cu. r.
250me
250
250
250
250
300
300

""600
500

$0_90
1.30
1.3 0
1.30
1 .3 0
1.30
1.30
1. 50
1.50
1.80
1 .5 5
3 .30
3 ,30
3.30
3,90
5 .05

19 _00
1.15
2 .10

4 3 .2 5
2 4 .15
10 . 10

'"'2. 5m H
2 .5
2 .5
2 .5
2 .5
L'
I .'L'
I .'
2.5

Add $2.00 Per Order Shippiog.

s.nd First Clu s Stamp For FIver.

G.R.

OTHER MILLEN ITEMS
A0 19
J 300·1 0
J300·25
J300-33
J 3 00·68
J30 0-100
J300·300
J300·S00
J300-1000
J300·2500
J30 1-22
J 302 ·10
J302-500
J302· lOoo
J 302 -1 0 .000
J303· 1O
1003 5
10050
1006 5
16 2 50
16 5 20A
25035·e

Millen
3 4 100
3 4101
34 102
34 103
3 4 104
34 105
3 4101
3 4 108
3 4 154
3 4 156

17 Newbury Drive, Amherst, N.H. 03031

JAMES MILLEN MFG, co,
INC.

:>1000 HIGH VOLTAGE R-F SWITCHES
51001 - Sin&1~ Waf~r - 1 pol~ . 2 to 6 poli t ions

1 3 K V. D.C . n.shovu $21 .20
20 Amp~r~1
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6Digit LED Clock Kit· 12/24 hr.

.~ ......._. £.1 i ..

~~~;;;~~~~~MODEL~ 2001

Approx, Size:
1% " H x 4"W x4 'Yz " 0

ACCVIlA " 'lUI_'M "OJUsa"..a , ,.... BASI

•

MOBILE LED CLOCK
12 0R 24·H OUR OPERATION

12 VOLT AC or OC POWERED FOR FIXED.,
OR MOBILE OPERATION.

SIX LARG E .4" DIGITS!
KIT OR

SSEMBLED

BATlI~' BAC. .....
"'" OOWf~ ' A" U~'
oro ' .....5"'0''' .....
. _ MOUSf ' 0 CU (lC

" B~UMIO e- "'0 ~'O'. IlM".O RI D fllTl" ~, "S WITH CH_ ' "1M
" $fT " "'1 f"OM f_T VlA H' DOl" SWlTCHI I " UiM ... n "'l f()lt ......T
" ITY~'5H (MA "COM o "'AY CAY Of o.ool OiD HIGH Tl"'~ l'lAIl1C
• 1""DGf. ~" 'Nf'UT C:T"CUIT" Y _ TWO WI"I NO -.-"tTY HOOIl, u~
" O"TIONAl CO.... , CT.QN ' 0 lLA". 0l5.-u.YlU.. _ ..... Off '" c..-. h e .1
" TO" DU "L11"'f"'::110""01 & CO...~..I ..TI . '.lCHUI!fT '''STRUCTIONI
• "OV'",M" ."0'" '''0'"0'0

. IT . 200'
C()O,I" U " " IT 29"'.-"" ........ ' ,..

•1195 . OTY .
ea . 1-S

.995 QTV.12 .1095 QTV.
eI. OR MORE ea . 6-1 t

KIT INCLUDES 6-LED ReadoutslFND-359 Red. CQrTl. call'1(lOel

.INSTRUCTIONS i~;~~~J~;·~kCh'r~~~n~ .4" DIGITS!
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Arthu r Ecltman WA2EC I
New York NY

XC " 50 Ohms
• 1

2 n Fe

16.28) n .825) j1()61 150)

.. 1744 p F

Please be kind enough to publi$h
the fo llowing corrlM:tl()fl and add ition
to my February, 1976, article " Put
YourS6·100n 160m."

Because of the inexactness of the
method of e~tTapolation I used, t he
value of the phase shit! capacit~ that
• stated to be 1240 pF $hould be
corrected to 1744 pF . Since 50 Ohm
phase shift resistors are used 10
produce 45 + 45 .. 90 deg rees shift the
following formulas may be used 10
catcurare the phase sh it! cap&citors:

16.28111.625) (1()6) C

The use of 1744 pF capacitors will
result in maxim um 5 8 suppression in
the 58- 10. In addition, o ne should
add a 50 p F capacitor is parallel with
the output connector on the unit to
resonate the S8 10 output as a pi
network. As l eeds Radio Co. no
longer suppli~ these capacito rs, they
may now be obtained from Cap Elec
tronics, 134 Duane $L , New York NY
10013.

We'll be havi"'} more and more ham
orienled o perating systems in 73. If
you '.,.... worked up ....y, please seod
them in for all of us to enjoy. You'll
have 10 read KB fo r most of the
non ·ham programs . , . and we'll have
a lot of them.

White the above probably has not
galvan ized you mto anyth ing but in·
action, I did think I should revet
with you as to the honest state o f the
field o f microco mpu ters. On the posi·
t ive side , I'm in tOuch WIth thousands
o f compu ter hobby ists. and theY are
having the t ime of the ir lives. A
surprising percentage of them are
hams and you can bet they will be
doing a lot of ha m stull via micro·
processor. Sit t iqht if you want, b UI
you are mining out on fun . These are
days that will never come again and
those who are there will neve r reqret
it .

disk system, complete with an Altai,
COfflPiltible control ler, for a few
hundred do llars. All you have 10 do is
write your o wn DOS ... I forget how
many man years IBM spent on a DOS
recen tly.

Our apologies for failing to mention
that the author of "A 60 Foot Anten,
na on a 20 Foot lot" (Holiday issue.
19 76, p, 1381 was Norman Rossignol
W660PR The editors extend their
apologies for ttoe error. The article
first appeared in World Radio Nt!WS,
January, 19 76 ,

The CT70CH IC described in
Decerroer's "CT7001 Clockbuster" is
no lo nger available fro m Cal-Te~

Semiconductor. Fairchild Semicon·
ductor is manufacturing ttoe IC under
the designation FCM7001. They are
ava ilable fro m Jamf!S Electronics,
1021 Howard AWflUE', San Carlos CA
94070 for 57.00.

In " Mobi le Smokey Detecto r"
(Ho liday 73, page 32), il was Stilted
that since power levels are below 100
mW, it might not be necessa ry to have
a ham license 10 operate in the 10.5
6Hz band. This was incoff lM: L The
band requ ires a license for ilny power.

C, W. Andreasen WA6,JMM
Van Nuys CA

A ecerecuce for my anicle " Super
probe:' in th e Holiday is:s.ue, o n I»9l!
92 and 93. Resistor R9 is shown
incorrlM:lly installed from pin 3 of le2
to ground, and should be mo ved to
the other side o f the cepacuoe C3, or
from pin 5 of IC2 to ground. If wired
as shown, the symptom will be that
the pulse lEO will remain lit at all
umes .

from page 68

carre out to an average of S2032 per
. . . about what your shopping list
will indicate. If that seems like a lot of
rmnev to you, then n is probably
l ime for you to think seriously in
terms of mak ing YOUr hobby pay o lf
... perh aps by ...... ili ng art icln fo r one
of the ham magazillf!$. Ahem.

By way of throwing some funher
rocks in your path, I think YOu
probably should 001 know that most
of the le llo_ wit h going compute<
systems are plann ing to spend a btl
rro'll on them Ihis comi ng year . Hold
t igh t . . . the estimate 0 1 planned
spending is also righ t around $ 2000. 1
suspect that those with runn ing sys·
terns are now convinced that they
really want to have a floppy di$k to go
"';th their machine ... O' perhaps a
dual uopov. If you do decide to go
the floppy route, be sure to check on
the programs available ... the d isk
and d isk controller are the easy part ;

you still need a good d isk operating
system !DOS) and without it you are
again up aforesaid creek. I know
where you cao buy a multimeljabyte

160
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