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mechanical
Vertical element-ll7"

long, l·l /S" telescopic
to 3/S" OD high
strength aluminum

Radials-four, 21" x 3/16"
OD aluminum rod

Connector-SO·239

Wind load-26 pounds
at 100 mph.

Wind survival- l 00 mph.

Completely self-supportinq

Mounting-fits vertical
pipe up to 1·3/4" OD

The gain you gain-you gain
transmitting and receiving
get both with Hustler!

Available from
all distnbutO.rs the best!
who recognIze

-Gain compared to Y:z wave dipole
- FCC accepted for repeater application

electrical

6 db. gain over % wave dipole

Omnidirectional radiat ion pattern

Maximum radiation-at horizon

50 ohm feed impedance

Field adjustable-14Q.150 MHz

SWR at resonance-l.2: 1 measured at antenna

Sandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-S/8 wave lower section, %wave
phasing, 5/S wave upper section
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MODEL G6-144-A

~
on;cs 15800 convne<ce po'" """".

brook pork, ohio 44142'-----' orporotJo L- ....I

Exporter: Raburn Agencies, lnc.,
New York, N.Y.



Looking West
Social Events
New Products
Hamburglar
Caveat Emptor
Ham Help
Adver tiser Index
Propagation

Never Say Die 14
For Your Eyes O nly 2 1
Be My Guest 16 2
Letters 204
Contests 208
A ncient Aviator 2 18
Networks 256
AMSAT 256

2
3
4
6

10
12
12
13

•
a eur ra 10

-

WB2NEL 30 Fl ip Flops Exposed

WB4YTU 37 Breakthrough in Fast Scan ATV

WB4DCV 49 Strobing Di spl ays is Cool

W2FEZ 52 The Sensuous Tuned Lunch Box

W\lSYK 57 Loudest Signal in the World?

K7YG P/7 63 Build a Deluxe TTY Keyboard

W\lACR 74 Eyes for Your Shack

WA20 KZ 95 Predicting Third Order Intermod

WA1 SNG 103 Feedli ne Primer

W1BNN 117 Caught "Spying" by the Gestapo

WA5RON 125 Why Tubes Haven't Died

WB5DEP 133 Instant Circuits

W7JSW 138 K20AW Synthesi zer PROM-oted

WA1PAZ 145 Computers are fo r Hams!

WB5DEP 151 The Unzapper

W6NLB/7 157 A $1 .00 Strip Chart Recorder!

W4 LLR 186 Display Yourself in a Big Way

BACH 191 Fun Ci ty 's Surplus Scene

WA61 TF 199 Looking Back - Lookin g Ahead

WA50 KA 214 Upda ting the Heath kit IB-11 01

# 182 NOV/DEC 1975

COV ER: W0ACR's " Eyes for
Your Shack." Article begins on
page 74.

13 Magaz ine is published m on thly by 73, trc., Peterborough, New Hampshire 03458. Subscrip tion rates are $8 for one
year in North American and U.S. Zip Code areas overseas. $9 per year else where. Three years. $ 16 and $17 overseas.
Second class postage paid at Peterborough, New Hampshire 03458 and at additional mailing offices. Phone :
603 ·924-3873. Microfilm edition of 73 iJIIailable from UniversitY Microfilms, A nn Arbor MI 48106. Magne tic tapes
available from Science for the Blind, 332 Rock Hill Rd., Ba/a Cynwyd PA 19904. Entire contents cop yn·ght 1975 by 73
Inc. Peterborough, NH 03458.



2

EDITOR/PUBLI SHER
Wayne Green W2NSDIl
MANAGER
Virginia Londner Green
MANAGING EDITOR
John C. Burnett
ASSISTANT EOITORS
Bet h Alpaugh WA 1VMZ/l
Alex Barvicks WB4RVH
Fred R. Goldstein WB2ZJO/l
Susan G. Philbrick

PRODUCTION MANAGER
Ly nn Panciera-Fraser
ART DEPARTMENT
Nancy Estle
Neal Kandel
Peri Mahoney
Bob Sawyer
PRINTER
Bill Mahoney
PRINTER'S DEVIL
Brent Lawler
PHOTO GRAPH Y
Bill Hey do lph
TYPE SETTIN G
Barbara J. Lall i
ADVERTI SING
Bill Edwards WB6BED/l
Nancy Cluff

COMPTROLLER
Knud E. M. Keller KV4GG/l
CIRCULATION
Barbara Block
Susan Chandler
Pat Geilenberg
Dorothy Gibson
Pear l Lahey
Charlene Lawler
Marge McCarthy
Judy Waterman
INVENTORY CONTROL
Kim Johansson
Marshall Raymond
PLANT MAINTENANCE
Bill Barry
Elaine Mercier
ASSOCIAT ES
Rohert Baker WAl SCX
E. H. Barnell WB011X
Schley Cox WB9LHO
Tom tnateee WBBKZD
Terry Fox WB4JF l
W. Sanger Gre<ln
Dave Ingram K4TWJ
Joe Kasser G3ZCZ
Bill Pasternak WA61TF
John S<.:hultz W2EEY
Waller S<.:OIl KBDIZ
Peter A. Stark K20AW
Bill Tur ner WAIllABI
DRAFTING
Bill Morello
Lynn Malo
T.M. Graham Jr. WB F KW
Caro Kandel

Juhllny johnston . IS Chid o f Ill('
Amateur Division . . . Illt'rt, cnuid
hardl y IH~ het ter news for amateurs.

THINGS ARE NOT
Al l BAD DEPARTMENT

As a matter of fac t, things coul d
hard ly be better as far as the latest
FCC news is co ncerned. There has
been a serious problem wit h t he
am ateur d ivision of the FCC ...
J ohnny Jo hnston had been t ransferred
t o anot her branch in order t o give him
an increase in rank, losi ng amateu rs
one of the most dedicated and fair
licensed hams in the FCC fro m the
amateur division. Then came the
" resignation" of Prose Wal ker, leavi ng
the divi sio n with no one in residence
t o make decisions. Thi s almost total ly
const ipated all act ions pending.

The first breakthrough was the
appoi ntment of Joe J ohnson to fill
J 0 h n ny's o ld spot. Then came
fan tastic news . .. Johnny Johnsto n
was back as Chief of the Amateur
Division, filling t he Wa lker chair!
There could hardly be better news for
amateurs. Johnny is wel l known for
being serious ly interested in following
the concepts of Chairman Wiley
towa rd a minimum of regulation . ..
and he is also known to be very
accessible and o pen to new ideas. No
rigid ideas ... no arrogance ... an
ideal choice.

One more hot news flash ...
Cha rlie Higginbotham, the head of
the Safety and Special Serv ices •..
Johnny's boss . .. who is also we ll
known for his access ibility and bel ief
in a minimum of regulation ... just
got hi s ham ticket, W3CAH, and will
be getting on the air. Having ta lked a
bit with Cha rlie I think I can say that
you won't have to watch yourself . ..
he's into hamm ing for the fun of it,
not to be an FCC monitoring post.
Anyti me you run into so meo ne
specia l you can louse up ham radio fo r
him by making a big deal of his
specia lness ... you'l l do best if you
let him know that you know who he
is (we all have egos), but ot her than
t hat treat him as just anot her ham ...

EDITORIAL BY WA YNE GREEN

and that goes fo r King Hussein,
Art hur God frey, o n down. One of the
wo rst possible thi ngs you ca n do is
fran t ically ca ll him fo r a "contact."
Lay off!

THE REPEATER HOBBY
AN EGO EXERCISE

Common sense, as it has a way of
do ing when either money o r egos are
inv olved, has taken a nose dive in the
repeater f ield. The pl ain fact is that
t here are a lot more repeaters in many
areas of the count ry than are needed .

Desp ite those lovely numbers in the
Ca l lbook showing over 250,000
licensed amateurs, there are more li ke
120,000 actua lly act ive. Of that
number about 50% are involved wit h
FM and repeaters. Thus, with an
average of about 30 users per repeater,
it is no wo nder t hat most of the
repeaters are silent 95% of the time 
t here just aren' t enough FMers to
suppo rt al l that mountain hardware
and keep it in use.

Perha ps we can look forward to ..•
60,000 " act ive" repeaters, each with
it s own control operator waiting hope
fully For a user 10 come along.

It used to be that a group of fellows
wo uld get together and decid e to put
a repeater on the air - now it on ly
t akes o ne. Perhaps we ca n look
forwa rd to the tim e when we have
60, 000 "act ive" repeaters, each with
its own cont rol operator wa iting
hopefu ll y fo r a user to come alo ng.

Put it this way - if you're into FM
you've talked over several repea ters by
now - how many t imes have you
heard a repeater owner ever using
anyone else's repeater? Rare indeed.

My recent visits to Salt l ake,
Phoen ix, Albuquerq ue, San Antonio,
Dallas and New York have done a lot
to co nvince me t hat we have a who le
lot more repeaters than we really
need . We just don 't have enough
FMers to keep even half of them
act ive.

To understand how t his al l comes

Continued on page 18
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Continued on page 22

Fo r the cu rious, Motoro la o tters
t his fu n type of book. It includes data
on about 200 circuits, but each circuit
is so different. There a re op amps,
voltage regulators, analog mult ipliers,
modu lators, detectors, DA and A D
converters, TV and hi- f circuits, and
many others. Many of these ca n be
rea d ily adapted to IC hobby a nd
amateu r rad io use. Some of these are
fantastic devices but I've untor
tunately seen too few amateu r ads
offering these circuits.

PHASE LOCKED LOOP SYSTEMS
Motorola, 180 pages, $2.00.

LINEAR INTEGRATED
CIRCUIT BOOK
800 pages, $3.00.

Motorola Semiconductor Prod ucts,
Inc., PO Bo x 20924, Phoen ix AZ
85036.

This book contains complete data
and related application notes on all
CMOS circuits (CD4000 series) cur
rently manufactu red by RCA. It has
data on 60 ICs and 18 applicat ion
not es. Information is prov ided on
voltages, unused inputs, a nd inter
faci ng with o ther circuit families. A
very useful section describes how to
ha ndle this type of circuit so as not to
blow it out with static charges. The
1975 vo lume is said to contain da ta
o n abou t 90 circuits. Th is book is t he
most complete CMOS data source that
I've been able to find .

COS/MOS DIGITAL
INTEGRATED CIRCUITS

SSD 2038, 527 pages, $2.00.
RCA Sol id State Division, Box 3200,
Somervi lie NJ 08876.

MCMOS DATA BOOK
Motorol a, 372 pages, $2.50.

Also fo r the CMOS hobbyist, this
book contai ns data for 69 devices in
the MCl4000 family of ICs. Design
information on power supplies, inter
facing and thermal and stat ic charge
precautio ns is also incl uded. Much of
the info rmat ion is conta ined in the
RCA data book, although so me of
these circui ts are different.

Those interested in two meter FM
already know somet hing about crystal
sv ntnesizers. Th is book tel ls every·
thing you ever wanted to know about
phase locked loops. If you can manage
simple algebra you will be able to

J
Required reading 

by Dr. Thomas A. Reilly W3GA T/2
and Calvin McCarthy.

171 in the supplement, including
Schottky limited ICs. Th is represents
54 logic classes o f ICs. These volumes
are also particu larly useful because of
bot h the clear truth ta bles for many
circuits and the liberal application
notes.

LINEAR AND INTERFACE
CIRCUITS DATA BOOK

Texas Instruments, LCC4151 , 688
pages, $3.95.

Th is book includes data o n eight
classes o f integrated circuits, including
operational ampli fiers, voltage regul a
to rs, vol tage compa rators, video
ampli f iers, and specia l funct ions such
as line dri vers. It contains data on 242
devices.

In ciden tall y, Texas Instruments
does provide a number of other books
on optoelectronics, transistors, diodes
and power semiconductors for about
t he same cost.

THE TTL DATA BOOK
LCC4111 , 640 pages, $3.95.

SUPPLEMENT TO THE TTL
DATA BOOK

LCC4161 , 400 pages, $ 1.95.
Texas Instruments, PO Box 3640 MIS
84M, Da llas TX 75285.

These two books a re by far the
most usefu l to the experimenter who
uses thi s co mmon family of d igi tal
integrat ed circu its. There is a tu nc
tlcnel index and selection guide so
that it is possible to select a device
having a particular speed, power and
log ic fu nction. Also inc luded is a cross
refe rence between Texas Instruments
and other IC manufacturers suc h as
National Semiconducto r. Th ese books
incl ude an excellent description of the
TTL fami ly, including circui t ratings,
unused inputs, and driving and input
current requirements. There are 75
small sca le and 175 medium and large
sca le devices in the first volume and

There has been a tremendous proliferation of integrated circuit devices in
the past few years. Take a look at the ads in this magazine. You will see
numerous columns of numbers designating the many types of integrated
circuits available to the amateur. There was once a time when these ads
included a brief description with each circuit, but now this is infrequent.
There is a great deal of information available on ICs, much of which has
recently been appearing in this magazine. As of early 1975, there ~re over
16,000 devices available from about 80 manufacturers. A major problem for
the amateur further frustrating his desire to obtain information is that these
companies are frequently reluctant to send materials to people who are
neither engineers nor work for an engineering company.

I found myself beginning to want a single source of integrated circuit data.
Having such a data source would make it easy to become familiar with the
available ICs as well as to identify those in the ads. I t would be possible to
determine those which could simplify a project in order to make it easier to
complete. Because there is no single source of information that contains all
of the varied digital and linear circuit data, I've attempted to develop a
bibliography of readily available books which will provide most of the
required information.

I did not attempt to review every thing I have found. Rather, I hoped to
present a useful summary of tc information readily available to the amateur
user and yet not so expensive that he wouldn't be able to afford to buy the
circuits.
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BE MY GUEST
VixiJillg fleJr."; f rom arou nd the gloln· .

A Hobby That Helps

betcha!

Ham radio operators come in two
categories. Some li ke to t inker. Others
li ke to talk.

Those who t inker build their own
equipment from kits. They talk to
other amateu r radio operators about
how certain receivers work in thunder
storms or which way the antenna
should point. Studies show that 49
percent of the conversations on ham
radio bands deal with the technical
aspects of radio.

Talkers, however, usually buy their
equipment ready to go. They become
ham radio operators to "meet" peop le
by dial ing through the available fre
quencies unt il they fi nd someone to
talk to. They fi nd excitement in
strik ing up a conversat ion with a
businessman in Japan, a teacher in
South America, or a salesman from
Topeka.

Bruce Frederickson, Pasto r of First
Lutheran Church at Mount Ayr, Iowa,
and ham operator number WA0CAE,
is a talker.

you
The Old Timer was by last week

and one of the Legio n of Hand
Wringers cornered him. "Tell me,"
this one said to the Old Timer, "what
possib le pleasu re is there in working
OX? Why, I listened to some OXers a
couple of weeks back and it was
absolute bedlam! Absofu telvl"

The Wringer paused in anticipation
of a comment, and, when none came,
p roceeded o nward o n the path of
righteousness. "Why, it seemed that
there was hard ly a gent leman in the
whole group, and if there was one, he
certainly was submerged. Tell me ! Tell
me why supposedly mature and
rational people would engage in such
tumultuous battles just to work a new
country. There must be a reason that
you can explain to me. Just why do

4

" All ham radio operators are ama
teu rs," he says. " That means each of
us has another int erest in life. Our
mutua l interest in radio is the starting
point. Then the conversation can go
into any di rection - depending on the
person I happen to meet."

Pastor Frederickson frequently has
regular conversations with commuters
who have installed equipment in their
car to make a profitable use of time
spent on the road. (The Iowa pastor
also has car equipment as well as a
"radio shack" in the parsonage.) He
has regular conversations with
lawyers, sales representatives, and
other ministers.

Invalids often become ham oper
ato rs to have comm un ication beyond
the sick room. For t hem a ca ll to
WA0CAE is like a visit from the
pastor.

"Not lo ng ago I met a man from
Rhode Island who was recovering
from a serious operation," says the

they do it?"
The Old Timer was silent for a bit,

and, when the Wringer showed signs
of starti ng again, he raised his hand to
forestall further questioning. "Maybe
they enjoy it ," he said, and t hat was
it.

There will always be quest ions
when o ne app lies his own sta ndards of
behaviour to others, and o ne of the
eterna l truths is that o nly a t rue-b lue
DXer can understand another DXer.
There is always joy in battle and pride
in the scars of battles past, but the
best thing of all is to get through that
pile-up and work that station. Rolle r
ball all the waylll You betdla!!

Reprinted from the West Coast OX
Bulletin, August 26. 1975.

pastor. "As we got acq uainted he to ld
me he had no faith, and to him the
Bib le was nothing but garbage.

"But we made an appoi ntmen t to
meet again," he continues. " As we
continued to visit, he asked me to
pray for him. Later he told me he was
going back to his church:'

The Lutheran pastor's hobby has
also added to his ministry in the
congregation. He regularly visits with
Walter Schramm, a support person for
Lutheran Bible Translators in Men
rovla, Liberia, West Africa. The
Schramms are originally from Red
Wi ng, Minn., and have a daughter,
Robin, who attends St. Paul' s College
at Concord ia, Mo.

Since West Africa is one of the
countries that allows ph one patches
(others are all Central and South
American countries, Jordan, Israel,
and Canada), t he Schramms ca n con
tact Pastor Frederickson on the rad io.
He then calls Robin on the telephone,
and the family can talk via a combina
tion of phone and radio for o nly the
cost of a phone call from Mount Ayr
to Concordia, Mo.

The phone patch helps both the
missionary family and members of
First Lutheran Congregation. Church
members have become more awa re of
mission work in Africa.

They also have had contact with
Larry Johnson, a Lutheran missionary
in Goya, Liberia. Using the ham rad io
with a phone fro m the parsonage to
the church, t he women of First
Lutheran hea rd Mrs. Johnson exp lain
t he ac tivit ies of a missionary fam ily in
Africa.

Robin Schram m once visited t he
congregation in Iowa and talked abo ut
her life as a teenager in Afr ica. Dur ing
their furlough later this year, the
ent ire Schramm family plans to spend
a week at Mount Ayr.

"Because our congregation is a new
mission - we just dedicated our
church in October 1974 after worship-

73 MAGAZ INE



make
with

How
made
a llow

WAOCAE conducts another one of his many phone patches for overseas
missionaries.

Reprinted from The Lutheran Wit·
ness, The Lutheran Church-Missouri
Synod, 500 N. Broadway, St. Louis
MO 63105, August 3, 1975.

Reprinted from Squelch Tale, Chicago
FM Club, Chicago It.

repeater's local code, and he would
not key his loca l repeater . This would
require mult i-treq uencv PL fo r base
stations wishing to wo rk more than
their local repeaters.

Mobiles. When a mobile is near its
local repeater it uses the local PL
code. In other areas the mobile
switches to the "universal" 100 Hz
code. The mobile would need only a 2
freq PL board.

Portables. Portables would all use
the "universal" 100 Hz tone since
their low power would usually not
key up more than the local repeater.

This plan wou ld allow much closer
spacing of repeaters t han is possible
with carrier or tone burst access, bu t
the " universal" PL code woul d not
shut ou t tra nsient mobiles from
repeaters ou ts ide th eir loca l area. It
woul d work well for the less busy
repeaters, though wide area, highly
active systems would probably st ill
need clear channels for some distance.

" Universal" tone squelch is worth
considering as an alternative to 15
kHz channels.

A Good Idea•
•PL

are almost 300,000 hams.) A contact
with a ham could add to the mission
education program in any congrega
tion."

15 kHz splits are not t he only solu
tion to overcrowded channels. Bill
Mengel WA8PIA, president of the
Ohio Amateur Repeater Council,
presented a plan that would make
more efficient use of at least ou r
underutilized channels, if not every
two meter repeater channel.

Very simply, the plan calls for
every repeater to go to tone-coded
squelch (it 's called " PL" around here),
with two PL decoders. One of the PL
decoders would respond to a specific
frequency designated for that area
(and all the repeaters in that area
would use the same PL frequency).
The ot her decoder in those repeaters,
and every repeater in the country,
would respond to a "universa l" fre
quency (Oh io recommends 100 Hz,
1zl. All t he repeaters in an adjacent
area would respond to 100 Hz and
some differen t code.

In practice it wou ld work like this:
Base stations. A base station work

ing a loca l repeater would select the
local PL code; thus, he would not key
the nearby repeater sharing the
channel, only the loca l machine. If he
wanted to use the other nearby
repeater he would select that

ing in a chapel in the parsonage for
many years - we need this contact
with a mission program overseas: '
says Pastor Frederickson.

"We have a lot of evangelism to do
here. Talking to people like the
Schramms and Johnsons helps us see
the need in our area," he continues,
"and I hope we are also encouraging
our missionary friends."

The Iowa pastor is glad to
phone patch connections
missiona ries for t hei r fam ilies.
ever, the connections can be
onl y in those count ries that
" third party" contacts.

Pastor Frederickson a lso reminds
t hose who would like to contact
someone via ham radio that the
system is not like maki ng a phone call.
He cannot call someone unless the
person is expecting the call and has a
receiver set at the right frequency and
the right time. All conversations on
ham radio must be either by accident
(talk to anyone you happen to bump
into) or by appointment.

Special interest groups can form
" networks" by agreeing to tune in an
established frequency at an appointed
time. Several missionary groups have
networks; so they can depend on ham
radio for regula r communication.

Ham radio messages may not be
used for business - to make sales,
place orders, o r co mpete with pro
fessional rad io. Music may not be
played on freq uencies reserved for
amateur use.

Like all ham operators the minister
feels a responsibi lity to be at his radio
du ring natural disasters anywhere in
the wo rld. During the December 1973
earthquake in Managua, Nicaragua, he
handled over a dozen calls from
people in Central America who
wanted to assure relatives in the U.S.
that they were not hurt .

"Generally we accept phone
patches only for ou r own area since
that keeps down the price of long
distance phone calls. But in a crisis
li ke that I took every call I picked up.
Of course the conversations were
always in Spa nish; so I didn't get any
firsthand reports of the quak e."

Pastor Freder ickson received his
Novice license and bought his first
equipment when he was in junior high
school.

"It's still a hob by:' he says. "Even
though I have found ways to use it in
parish ministry , I'm not suggesting
that every seminarian apply for a ham
license.

"But there are ham operators in
every community. lin the U.S. there
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need ing to answer the comments
made in the Be My Guest part of t he
magazi ne. I refer to the letter sent in
by Glenn B. Knight and t he one sent
in anonymously. Th ere are hams
willing to help, I am fo rced to agree 
not that ma ny, but the re are some. 1,
for o ne, want people to kn ow th at , if
t hey are a non-ham and have a
problem with findi ng help, th at if
they write t o me and te ll me the
problem I will do my best to answer it
o r get one of the hams I kn ow t o do
it. As long as they include an SASE.

I wou ld also like to let people know
the names of other hams will ing to
he lp, who have helped me: Eric
Falkof K1NUN, Alan Burke W1 RM,
Irving Geller WA1CDW. I wou ld like
to draw spec ial atten tion to Bi ll Sidell
WA1HXQ, who took me in h is ham
shack and taught me how to wo rk his
receiver, allowed me to ta lk o n his rig,
a nd he lped me learn code. Also
Richa rd Metro W1NEX, who even
now is helping to t each me how to
build fro m scratch a t ransceiver and
how to read schemat ics, so that I can
und erstand theory better.

And last but not least , Bob Bell o,
President of the Midd lesex Amateur
Radi o Clu b, who is helping the Ha m
Post 510 to obtain t he knowledge it
needs to help othe rs earn their
licenses. I th ink th at it's radi o
operato rs like these who have the
right to th ink of themselves as the
elite gro up of hams.

Wayne S. Gateman WN1UXS
36 Madoc Street

Newton Centre MA 02159

Mr. Bob Brown
VHF Enginee ring
Binghamton, New Yo rk 13902

Yes, yo u are indeed a rea l f rien d
even tho ugh I've only met you via t he
twisted pai r. I wa nt t o comp liment
and thank you and t he rest of the
people at VHF fo r the o utstanding
way you have backed me up on the
Repeater and Duplexer.

I know it's unu sual fo r so many
thi ngs: 1. Du plexer tuned bac kward.
2. One cavity with loose internals. 3.
Rece iver front-end and alignment
pro blems. 4. Dud XMT crystal. 5.
G ro un d lo o p troubles in the
COR/Sque lch ci rcuits. 6 . And finally,

Friend Bob:

· ,

evpr in t,you

1 sit here writi ng what is my second
letter to a ham magazine ever. First I
woul d li ke to thank you fo r p rinti ng
my first letter in t he August issue. I
hope you can f ind room for th is letter
in an upcoming issue: I find myself

I read in you r September 73, in t he
" Be My Guest" section, the letters
f rom th e two non- hams. I agree much
wit h their stateme nts of t he plight of
getting into ham rad io . I am a ham,
hold the Advanced class t icket , but
haven't been able to be o n t he air
much over the last fo ur years.

r did not and do not have a
technica l backgrou nd. When I first
started in ham radio I t hought a
"plate" was somethi ng one ate o ff of
and a "tu be" was what toothpaste
came from . I had litt le he lp with the
t heory ... a good me mory and the
ability to "associate" and he lp with
the code when I went for General was
how I fi nally did get t hose tickets. I
got in on the Advanced when it first
came into being and still reta ined
some of the theo ry from the other
tests.

Alt hough at t his t ime I'm not
actively on the air, I have helped a
few, mostly kids, to get their Novi ce
tickets on a 1:1 basis. I do not begin
to understand all t he theory, but by
assoc iat ion, me mory, a n d
understand ing wha t I co uld, I d id get
my tickets.

I live in an isolated section of the
country now, but in December will be
moving to Reno, Nevada. If anyone
wo uld like help by correspondence or
lives in the Reno area, I wi ll be mo re
t han glad to assist t hem in obtaining
t hei r Novice ticket.

M. K. Houston WA7 LBQ
PO Box 177

Owyhee NV 89832

"This is directed to the author of your
item in the September, 1975 issue. If
you live in the Metropolitan New
York area, we are the ones you are
looking for. Call Bob, 699-9400,
days. " What a club! - Ed.

t hB t
r

insist

In reference t o an ano nymous letter
pr inted in your Septem ber issue by a
fel low seeking help in studying for his
amateur radi o li cense. I would like to
offe r a few poi nts of inte rest. First
off, I wou ld like to offer my services
personal ly to anyone who li ves in my
area (or wants to cal l me f rom
Timbuktu if he likes) to give al l the
hel p they need to study for their
exams.

I am Advanced class operator
WB2TBC. My home phone 15

4 2 7-73 8 5 ; my work phone IS

246-2310. I belong to the Hall of
Science Amateur Radio Club In

Flushing, New York (WB2JSM and
WB2ZZ01. The Hall of Science (as do
many ot her clubs t hroughout the
country) offers classes to hundreds of
peopl e every year in Novice, General,
Advanced and Extra (both t heory and
code practice).

The club has programs whereby
anyone who wants private instruc t ion
and help, in addition to the courses,
can get someone from the club to
work wit h hi m. I believe we have been
very successfu l, having initiated nearly
one t housand new hams in on ly three
(3) yea rs.

If the gentleman who wrote the
anonymous letter wi ll contact me,

Fred Kahn
305 E. 93 St.

New York NY 10028,
I will find a ham to help h im - no
matter what part of t he country he
lives in. I t hink (I know) there are
many hams willing to he lp h im; he
just has not found them. By t he way,
I read yo ur help wa nted co lumn every
month and have offered my help to a
few. Please print t his letter so the
gentleman who wrote t he anonymous
letter can see we rea lly are a
brotherhood.

, 1XO;Yr ,1II1T ANS IrEUf:O

Fred Kahn WB2TBC
New York NY

We are also happy to note the
response of another Hall of Sctence'er,
Bob Reiley WB2FHN, who wrote:
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shield cans acting as Diodes in the
Transmitter.

WR0AFW is behaving beautiful ly
and is drawing excel lent reports 
such as 50 miles with one watt - 15
mile HT-220 range, etc. - this with
the antenna at only 80 feet . We are
looking forward to the permanent site
of some 200.

In my business, I deal with many
broadcast supply companies and you r
performance in backing your
products, by supplying all of the parts
including a replacement Transmitter
Strip so promptly, is certainly at the
very top of the heap.

H. C. Snyder W0NVE
Fremont NE

Regarding Be My Guest, " How to
Generate Your Own Interference",
W2EUP, August, 1975:

Perhaps you wou ld be interested in
the experiences of our Radio Club,
W3YXE, which followed the words of
wisdom of W2EUP a year ago.

At t hat time a loca l CB club
requested code and t heory classes,
esti mating attendance of 50 people
out of a n approximate 500. We
encouraged them to attend our an nua l
c lasses which were about to begin.
Our club offe rs co mplete help (bes ides
code and theory ), incl ud ing repair of
equ ipment , putting up antennas, etc.
The first evening 8 peop le of the CB
club attended. Drop-outs were high,
with excuses of not being able t o learn
code, the XYL would not permit,
weather was bad, etc. Not one
completed t he classes or was willing
to try for the Novice exam. Their class
was our one and only failure at
gaining new operators. You are
correct W2EUP, the CBers do want
ham tickets, at least a few of them,
but not enough to put forth the
necessary effort. You can lead a horse
to water but you can't make him
drink.

Norma Vanderhoff WA3KKT
Corry PA

rt .\'1: llUSISf:SS

After an absence of quite a few
years , I'm seriously considering
getting back into ham radio. I'm not
at all sure how I'm going to be able to
operate a rig in a Manhattan
tenement, surrounded on all sides by

NOV/DEC 1975

taller buildi ngs, on a very low budget,
but I hope to find a way .

I had a Technician class license,
acquired in 1957. It appea rs that
theory requi rements are now more
stringent than they were then, and
I've forgotten nearty all the theory I
ever knew!

Yesterday I picked up a copy of 73
in an electronics store - the first time
I've seen t he magazine. I must say,
" Fine business!" I read the magazine
from cover to cover - something I've
never done with any magazine before!
Many of the articles were above my
level of technical understanding, but I
learned something from all of them
and, most important, they helped me
to understand what kinds of questions
I need to be asking. The entire staff
seems to be doing an excellent job!

Paul Busby
ex·K50JL, K9ZEM

New York NY

For your antenna problems, woe
suggest a look at our special antenna
issue (March, 1975) and at "Antennas
for Oscar - What Really Worksl",
July, 19 75. - Ed.

Uf:N:ATEH rlAlJ 1'111-: 1I 01,F

We had a bit of excitement the
ot her da y on WRBACG here in Akron.
I thought you might get a kick out of
it so I have enclosed a cassette tape
for you to play. The incident is about
a chap who had a stolen 2 meter FM
rig and decided to use it on t he
repeater, feeli ng 100% he was on a CB
channel .

It all started when one of the fellas
on the repeater had his rig stolen from
his car on Su nday morning,
September 7th. That same night at
about 10: 10 pm an unfamiliar voice
calling himself "Timberwolf" came on
the repeater wanting to know if any
one had a copy on him.

The hams on the repeater at the
time were aware of the theft and
when they heard this telta, everyone
dropped their call letters and started
using assumed handles. The tape
enclosed is only a small portion of the
entire goings on, but is enough for
you to get an idea of what went on.

" Timberwolf" was convinced that
he was on a CB set and thought that
the timer reset beep was someone
running a Browning. He was so con
vinced that he was on CB that he gave
one of our guys his phone number ,
and when he finall y signed with his

Timberwolf howl, Akron Police had
already been contacted and were in
the process of tracking down the
phone number in their criss-cross. As
it turned out , the number was unlisted
so they had to wait till morning, when
they contacted Ohio Bell for the info.

First thing Monday morning, Akron
Police and detectives paid a visit to
"Timberwolf's" house. Even though
they had no warrant, "Timberwolf"
let them inside. Akron Pol ice then
found the stolen radio, along with 10
pounds of marijuana and 3 other
radios. They then returned to the
station and then - armed with a
search warrant - returned to "Tim
berwolf's" house to recover miscella
neous drugs, six firearms, stolen
driver's licenses, stolen credit cards
and a stolen tape player. "Timber
wolf" was charged with several felony
charges that day, and as a result of
further investigation has ended up
with the following cha rges against
him:

Possession of Amphetamines
Possession of Heroin
Possession of LSD
Possession of Mari juana
Possession of Mari juana for sale
Possession of an Hall ucinogen
Possession of Narcot ics
Felon in possession of firearms
6 coun ts of receiving sto len property

So Way ne, need less to say, it
appea rs t hat "Ttm berwolf" might be
sent up the river for Qu ite awhile. At
any rate, his 10·4 good buddy days on
the 04-64 Akron repeater are over for
awhi le.

Tom Weiss WABVSY
Cuya hoga Fall s OH

S/.lClAC tnt: I'IE

I was going over the August issue
last night and reread Gilbert Boelke 's
" How to Generate Your Own Inter
ference." He brings out many good
points, to which I'd like to add a few.

I'd like to begin by saying that I
almost went the CB route before I was
convinced that the extra effort put
out in obtaining a ham license wou ld
be worthwhile. I haven't regretted it
yet.

While what I'm about to suggest
may have been said before, I haven't
yet heard or read of it . The animosity
between hams and CBers can be done
away with. As Mr. Boelke mentioned,
CBers are a potential sou rce of new
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blood fo r us. I' m sure that many of
them were at the same cross roa ds as ,
was si x years ago, and for various
reasons chose CB over ham radio.

What can we do? Well, fi rst we can
talk it up at a club meeting. It's not a
forbidden topic, as some may think.
From there the club could contact a
local CB organizat ion and arrange to
send a small delegation to one of the ir
meetings to give them a rundown o n
what ham radio is rea lly about.
Fo llow up with an invitation for a few
of the CBers to give their side of the
story at a ham meeting. Not only may
you learn something, but it saves the
program chairman from the agony of
having to co me up with something
new and interesting when none of the
members volunteer. If you real ly wa nt
to bu ild on this, wh y not check into
the possibility of a joint meeting. It
never hurt anybody to meet th e other
guy half way, and understanding the
o ther guy a little better never did any
harm. T hey' re people just like you
and me - respo nsive to somebody else
who moves to know them just a little
better. We all know that we can
always learn something fro m the o ther
guy. (When you heard you r first
SB·104, d idn't yo u chew the ot her
guy's ear off with qu estions about it?)

Maybe getting ah ead of myself, but
certainly not being unreasonabl e, is
the possibil ity of getting the CBers
into public service. Invite one of the
local REACT groups to help pro vide
communications for a parade, welka
than, etc. Cooperation and coord ina
tion such as this could prove inva l
uable shou ld disaster st ri ke. T hin k
about it. We may be giving up a slice
of the public service "pie," but then
eve rybody stands to benefit. When
you come down to it, isn't that what
it's all about?

T hink about it. Talk about it.
Above all, give it a try. There's noth
ing to lose. everything to gain. and it
won't hurt a bit.

Scott Liebl ing WA30YG
Pittsburgh PA

\UL\A

Enclosed is a copy of a letter from
W6CLB , ex· XU4 XA, a resu lt of yo ur
publication of my art icl e, " Odd
Problems with an Old Antenna" ,
which appeared in the September,
1975 issue of 73.

OM Lower's letter brought back a
flood of memories to me, and I feel
sure it will do t he same to many who
read it.

8

You undoubtedly know that al l
t hose calls menti oned in my article
were for real - at that t ime. It has
always bugged me that OST has
carried very little about the war-time
and later activi ty of the peop le who
operated those DX stations. I had to
go to the library to find out what
happened to Reg Fox (AC4 YN) after
he had t o flee Tibet!

Byron H. Kretzman W2JTP
Huntington NY

Dear OM,
Read your article on page 100 of

the September issue of 73 Magazine,
and was quite pleased with it 
especially since you mentioned one of
myoId China calls - XU4XA!!

I guess we must have been QSO
wit h that call at one time - I don 't
know. That was a station I had in the
American Embassy in Chungking,
which was up the Yangtze River about
1500 miles in West China (Szechuan
Province).

I lived in various pa rts of t he Far
East with the US Navy from 1930 to
1940. I had ham stations in Shanghai,
Tsingtao in North China, and the
XU4XA in Chungking. Also used to
work from Hong Kong using a r ig that
belonged to a Briti sh Navy man 
VS6AQ. In the Phi lippines I used to
work from KA1BH and KA1CM.

I thi nk I have worked old W8CRA
from just about every place I ever ran
a ham rig out t here - he sure had a
signal and knew how to dig out the
OX! Wonder if he is still alive and
kicking?

I went from Shanghai to Chungking
in 1938 and the Chinese and Japanese
were having one of their wars. I bui lt a
t ransmitter in Sha nghai, scrou nged an
HRD receiver , had a Japanese fr iend
make me a big auto-t ransformer (on
account of the li ne voltage
fluctuations in the interior cities of
China) and packed up my ham rig
(which had an 803 in the final) . My
receiver was an RME·69 with a
preselector. I gathered up what spare
parts I could. packed it a ll up and
went to Hong Kong on an o ld Navy
coasta l gunboat.

In Ho ng Kong, I got passage on
what proved to be the last train to run
from there to Hankow. It was usually
about a 24 hour run, but th is time it
took us about five da ys, because the
Japanese were bombing the railway
and we had to hide and wait until the
Chinese repaired the tracks so we
could proceed - that was some ride!!

When we got to Hanko w, t he
Japanese were bombing the railway

statio n, so we made a dash for the
Yangtze River and managed to get the
attent ion of the flagship of t he US
Navy Yangtze patrol about a mi le
across t he river. They sent a boat for
us, an d we figured th at our radio gear
was gone in the bombing of the
railway station. It was all smok ing and
o n fir e, but when we went back early
the next morning, the baggage car that
co ntained our stuff was OK, so we
hired a few coolies and carried it
down to the river and then ac ross to
the USS Luzo n.

T he Japanese were on the verge of
taking Han kow (lots of bombing o f
the city and fires). and the Chinese
government decided to move out to
Chungking. The American Embassy
staff was there, including the
ambassador, and I was attached to his
crew to set up and operate a radio
stat io n for him so he could keep in
touch with the flagsh ip of the Asiatic
f leet and move his t raffic. Anyway,
we left that afternoon and ran up the
Yangtze. We had to go t hrough the
Yangtze Gorges to get to Chungking. I
think it was about 400 or so mil es, a
very interesting ride with spectacular
scenery; we could only ru n dur ing
daylight , s ince it was too da ngerous at
night.

Another smaller Yangtze River
patrol gunboat. the USS Tutuilta.
we nt with us. She was t o remain in
Chungking as station ship. We carried
all the embassy staff o n t he two
gunboats. When we f inally reached
Chungking, we went ashore and set up
our rad io station in the top floor of
the old Standard Oi l Compa ny
Bui lding, which was to be the
American Embassy.

There were three of us Navy
operators assigned to detached duty
with the embassy. 1 had to do all the
maintenance, as well as operate - t he

other two guys were mainly operators.
The three of us maintained a
continuous 7 day weekly watch and
VJe handled two or three hundred
messages each way every day - a lot
of them th ree and fou r page encoded
messages, so you can see we kept
busy ! When the re were a ir ra ids (of
which we had over 400 in two yea rs),
the local power went off and VJe had
to hightail it down the hill and set up
a watch on the gunboat there until the
all clear sounded (but they were down
on the river and conditions were
pretty poor - VJe were up the side of
the river bank a way and it was
better). Incid ent ally. we maintained a

Continued on page 26
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the
hottest pair
on the air

The Tempo ONE

0/G/TAL ~::NSCEIYER
The Tempo ONE has been the "best
value" in SSB tranceivers for several
years. Now Tempo has outdone itself. The
brand new Tempo ONE DIGITAL offers all
of the proven features of the "ONE"
combined with the advantages of a digital
readout. Actual transmit and receive
frequencies are displayed as fast as the
transceiver is tuned. There is no chance of
confusion, no chance of operating out of
the band. The Tempo ONE DIGITAL, at
only $498, is the most inexpensive digital
transceiver available.
The famous Tempo ONE, without digital
readout, is still available at only $399.00
AC/ONE power supply $99.00. DC/l-A
power supply $120.00

The Tempo ONE and T-2000 are available at
Tempo dealers throughout the U.S.
Specifications available upon request.

Also available is the Tempo 2002, 2006,
6N2, CL·146A, CL·220, DFDIONE, DFDIK,
FMH, RBF-l and TOC.

NovlOEC 1975

The Tempo

T 2000 LINEAR
- AMPLIFIER

The brand new T-2000 linear is the perfect
companion for the Tempo ONE. It is
compact, reliable, and priced right. Uses
two Eimac 8873 grounded grid triodes
cooled through a large heat sink. The
T-2000 offers a full 2 KW PEP input for
SSB operation and provides amateur
band coverage from 80-10 meters.
Provides a built-in solid state power
supply, built-in antenna relay, a relative
RF power indicator, and built-in quality to
match much more expensive amplifiers.
Completely wired and ready for operation
. .. only $795.00

11240 W. Olympic Blvd., los Angeles, Calif. 90064
213/477·6701

931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679·3117
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CONTESTS Cont inental leaders wil l be honored.
Certificates will also be given to
stations with at least half the score of
the continental leader.
LOGS:
Use a separate log sheet fo r each band.
Logs for the RTTY section shou ld be
mailed no later than December lst.
North American stations may send
their contest logs to: H. E. Weiss
WA3KWD, 762 Cheuch St., Millers·
burg PA 17061 , USA. All others
shou ld send their logs to : WAEDC 
Committee, 0-895 Kau fbeuren, Post
box 262, Ger many .

A RRL SWEEPSTAKES
CW

Starts : 2100 GMT Saturday.
November 8

Ends: 0300 GMT Su nday,
November 10

Phone
Starts: 2100 GMT Satu rday,

Novembe r 22
Ends : 0300 GMT Sunday,

November 24
Sweepstakes is sponsored by the
AR RL and is open to all amateurs in
the US, US possessions, and Canada.
No more than 24 hours of operation
are permitted during the 30 ho ur
contest period. T im e spent listening
cou nts as operating t ime and OFF
periods may not be less t han 15
minutes. Ti mes o n and o ff as well as
osa ti mes mus t be entered in the log.
Each station may be worked o nly
once, rega rdless of band.
CLASSES:
All entries will be classified as either
single or multiple operator stat ions.
Single operator stations will be further
classified by input power; Class A '"
200 Watts dc o r less, Class B for above
200 Watts. All AR RL aff ili ated clubs
may also pa rticipate in the club com
petition.
EXCHANGE:
Number, precedence, your call , CK
and ARRL section. Send A to- pre
cedence if power is 200 Watts dc 01'

less; otherwise send B. For CK, send
the last 2 digits o f the year you were
first licensed.
SCORING:
Score 2 poi nts for each completed
esa. Final score is sum of OSO
points multiplied by the total nu mber
of A RRL sections plus VE8 {max.
751.
AWARDS:
Certificates will be awarded to the
highest scoring class A ent ry an d t he
highest scoring class B entry in each
sect ion, prov ided t here are at least 3
single operator entries or the sco re is

Complete rules appeared in the
September issue on paqes 14 and 15.
Briefly, the bas ic rules are as follows:

EUROPEAN OX CONTEST
Rny

Starts : 0000 GMT Saturda y,
November 8

Ends: 2400 GMT Sunday ,
November 9

Rules for the contest are the same as
for the Phone section, with one excep
tion:
In t he RTTY sect ion, co ntacts with
o ne's own cont inent are perm itted
and cou nt 1 po int pe r esa. Multi 
pliers will be counted as before.

Use all bands 3.5 t hrough 28 MHz.
with o nly 36 hours of operation o ut
of the 48 hour contest period for
single ope rator stations. T he 12 ho ur
rest period may be t aken in up to 3
periods. Classes inc lude single oper
ator (all band), and multi-operator
with single transm itter.
EXCHA NGE:
RST and progressive osa number
starting with 001 .
SCORING:
Each osa will cou nt 1 point. A
station may be worked once pe r band .
Each OTC (given or received ) counts 1
point - see September issue. T he
multiplier for non-European stations
is the number of European countries
worked on each band. Europeans will
use the A RRL countries list. In addi
tion, each call area in t he following
countries wil l be considered a mu lt i
plier: J A, PY, VE, vo. VK, W/K, Z L,
ZS, UA9/U A0. T he mult iplier on 3.5
MHz may be multiplied by 4; the
multiplier on 7 MHz may be multi
plied by 3 ; the multiplier on 14/21 /28
MHz may be multiplied by 2. The
fi nal score is the total osa points plus
OTC points, multiplied by t he sum
total mu lt ipliers from all ba nds.
AWARDS:
Certifica tes to highest scorer in each
cou ntry, reasona ble score prov ided.

Bazley G3HCT, Brooklands. Ullenhall,
Sollhutl. West Midlands, England, to
arrive no later than December 29th.

Editor:
Robert Baker WA l SCX
34 White Pi ne Drive
Littleton MA 01460

RSGB 7 MHZ OX CONTEST
PHONE

Starts: 1800 GMT Satu rday,
November 1

Ends: 1800 GMT Sunday.
November 2

EXCHANGE:
Report and serial number. starting
with 001 .
SCORING:
Non-British Isles stat ions score 5
points for each contact with the
British Isles; those o utside Euro pe
sco re 50 po ints. All may claim a
bonus of 20 poi nts for each British
Isles numerical prefix worked (G. GC,
GO, GI, GM, GW - 2, 3, 4, 5, 6).
Contacts with stations using GB pre
fixes wi lt not count for bonus points.
AWARDS:
Non-European stations must make at
feast 10 asos to qualify for an award.
LOGS:
Logs and ent ries must be addressed to
the HF Contests Committee, c/o J.

1976 SUMMER OLYMPICS AWARO

A certificate to honor the 1976
Summer Olympics will be awarded by
the Westminster Amateur Rad io
School to licensed amateurs who
comply with t he follow ing require
ments :
1. Canadian amateurs must work 10
Montreal Island stations. (Montreal
Island stations must work 20 Montreal
Island stations.) VHF/UH F repeater
contacts disa llowed.
2. Foreign amateurs must work 5
Montrea l Island stations.
3. Contacts must be made between
August 1, 1975 and July 31, 1976,
and contacts may be made on any
mode.
4. Send $1 .00 or 5 IRCs, and a copy
of your log containing : date. time.
station worked and operator, mode,
frequency. received signal report, and
sent signal repo rt . NO QSLs ARE
REQUIR ED !! !! !!

Send applications to :
Secretary
Westminster Amateur Radio School
Box 323
Montreal Int 'l Airport, A.M.F.
P.O., Canada
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Continued on page 23

ARRL 160 METER CONTEST
Starts : 2200 GMT Friday,

December 5
Ends: 1600 GMT Su nday,

December 7

single operator station must show a
minim um of 12 hours of operation.
Multi-operator stations must operate a
minimum of 24 hours. A single band
log is eligible for a single band award
only. Second and third places will be
awarded if warranted. There is also a
long list of t rophies that will be
awarded.
LOGS:
All t imes in GMT. Indicate zone and
country multipliers only the first time
worked on each band. Check for
duplicate asos and correct aso
points and multipliers. Use a separa te
log sheet for each band. For of ficia l
logs, summary sheet, and zone maps,
send a large SASE to: CO WW Contest
Committee, 14 Vanderventer Ave.,
Port Washington, l. l. NY 11050.
Logs shou ld be postmarked no later
than one mont h after the co ntest and
sho uld be sent to the address above.
Indicate phone or CW on the envelope.

These rules were taken from last
year's contest. Check the September
issue of ca for complete rules.

RSGB 7 MHz DX Contest
Wo rked All EI Paso Contes t
North Caro li na 050 Partv"
Yl Ann iversary Party - PHONE·
Trill ium Weekend Contest (TOT)
I A RS/CH C/ FHC/SW L· C H C/ HT H
oso Partv"
European RTTY OX Contest
ARRl Sweepstakes - CW
Internat ional OK OX Contest
Missouri aso Party
All Austria Contest
ARR l Sweepstakes- PHONE
ca WW OX Contest - CW
ARRL 160 Meter Contest
Delaware aso Party
Te lepho ne Pioneer aso Party
TOPS CW Contest
TU2 Competition
AR Rl 10 Meter Contest
EA Contest - CW
HA 5 - WW Contest
Stra ight Key Night
Flo rida 050 Party

described in previous issue.•

Nov l -2
Nov l -2
Nov l -3
Nov 6 - 7
Nov7 -8
Nov7 - 10

Nov 8 - 9
Nov8 ·10
Nov 9
Nov 15 -16
Nov 15·16
Nov 22·24
Nov 29 - 30
Dec 5 - 7
Dec6 ·7
Dec6 - 7
Dec6 -7
Oec7
Dec13 - 14
Dec13- 14
Dec 28
Dec 31
Apr3 -4

I

P

CONTEST CALENDAR

be used. Stations are permitted to
contact their own count ry and zone
for mul tip lier credit. The CO Zone
map, DXCC and WAE country lists,
and WAC boundaries are standards.
CLASSES:
Single Operator - single or all band;
Multi-Operato r - single o r mult i-trans
mitter (all band only ). Also, club
competi t ion.
EX CHA NGE:
RST and Zone.
SCORING:
Contacts between stations on
different continents count 3 po ints.
Contacts between sta t ions on the
same continent but di fferent countries
count 1 point. For North America
stations only, contacts between
stations within NA count 2 points.
Con tacts between stations in the same
count ry are perm itted for mult ipliers
but do not count for aso poi nts. The
multiplier is t he total number of
different zones and countries worked
on each band. Fina l score is the sum
of aso points t imes the total multi
plier.
A WARDS:
First place certi fica tes will be awa rded
in each class in every participating
country and in each call area of the
US, Canada, Australia, and Asiatic
USSR. Final results will be published
in CO To be eligib le for an awa rd a

t O,OOO poi nts or more. Certificates
will also be awarded for high scoring
Novices and Technic ians. Multi-opera
tor entries are not eligible for certifi
cate awards and will be listed separ
ately in the results.
FORMS:
It is suggested that contest forms be
obtained from ARRL, 225 Main St. ,
Newington CT 06111. All ent ries wit h
200 or more asos must have a
cross-check sheet to check for dupli
cate asos. Each log must show date,
aso time, times on/off, exchanges
sent and rece ived, band and mode.

These rules ltVere taken from last
year's contest. For complete rules, see
the October issue of aST.

MISSOURI 050 PARTY
Starts : 1800 GMT Satu rday,

November 15
Ends: 2300 GMT Sunday,

November 16
The St. l ouis Amateur Radio Club
will sponsor the 12th Annual Party
with an effort to activate some of the
hard-to-get Missouri counties. The
same station may be worked once on
each band/mode. Missouri mobiles
wi II count separate from each
different county .
EXCHANGE:
aso Number, RS(T), and a TH 
county for Missouri stations, state,
province or cou nt ry for ot he rs.
Missouri mobiles will start with
number 1 from each county activated.
Frequencies on most bands will be 60
to 70 kHz up from the low end of the
band.
SCORING:
One point per aso. Missouri use
sta tes, provinces, and countries fo r
multiplier; others use Missouri
counties (maximum 1151. Missouri
mobiles total sepa rate score from each
county activated.
AWA RDS:
Certificates t o t op scores in each state,
province, and country, top t en
Missouri entries, and top three
Missouri mobiles.
MA ILiNG DEADLINE:
December 15th, to The St. l ouis
Amateur Rad io Club, K011R , 842
Tuxedo Bfvd.. Webster Groves MO
63119. Include an SASE for a copy of
the results.

co WW OX CONTEST - CW
Starts : 0000 GMT Saturday,

November 29
Ends: 2400 GMT Sunday,

November 30 l~:::=~~~=__~~~~~~~:~:::~_~=~~~=~2JThe contest is open to all amateurs
and all bands. 160 t o 10 meters may
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Two
Lucky

Ones
Doyle had plans to start working

our way south from Elk ins. West
Virginia about the middle of October,
with his " Flying Circus" . On
Saturday, October 6, the local high
school football team was enterta ining
its biggest riva l, and they asked us to
f ly over the f ield and drop a football
to start the game. Dice Harper, who
owned the field we were operating
f rom, volunteered to go along and toss
out the ball . All went well as I
thrott led back and came in low over
the football f ield. Harper dropped the
football on the button but when I
gave the engine the ~n to climb out
of there it picked that moment to
"pack up". I only had enough flying
speed to allow me to turn and get over
some high t ension wires into a very
small field with woods at its end. Not
even enough room fo r a ground loop

So I aimed our no:«" ht-hn't'll the two
largest t rees, 100&.. off m~ ~u~I~. and
ducked.

befo re h itting the t rees. So I a imed
our nose ri ght in between t he two
largest t rees, took off my goggles, and
ducked. Dice Harper and I escaped
with only a few superficial scratches,
but the R4 was totaled except for the
undependable engine.

My pay automatically stopped
when t he R4 d id, so I came back to
Brooklyn . When I got t here I found a
letter from the Mitchel Field
operations officer saying that they
were putting on a carnival from
November 6th to 10th and asking me
if I would lead a formation of five
jennies pi loted by reserve officers. 1
phoned him at once and gave him a

list of the reserve pilots I thought
might be best for close forma tion
work. We had two weekends to
pract ice together, and so were able to
put on a pretty good show.

That ended my flying for 1923. I
got a lot of experience that was to be
a great deal of help in later yea rs.
Then back to the Van Alstyne
Huppmobi le Compa ny and t he
beaut iful new 1924 Hupps.

J ust after t he fi rst of 1924,
Gillespie of Federal Aviation Co. in
Newark phoned me to say he had sold
anot her lWF and that the owner
wanted a pilot to fl y the ship on a few
advertising missions over Newark. He
was will ing to pay $30 a fl ight, so I
took t he l WF o ut of Hell er Fiel d and
based it at Hasbrouck Heights (now
Tet erbo ro Airport) . The missions
turned out to call for flying very low
over Broad Street, Newark, with my
passenger throwing out a large load of
advertising leaflets. I flew ten of these
missions, changiflg landing fields
several ti mes, before the pol ice caught
u p wit h t he pla ne's owner.
Fortuna tely, I was not around when
the axe fell.

The next call from Gillespie came
around the first of July. He had so ld
an LWF to a David Morris of
Youngstown, Ohio, who wanted a
pilot to fly passengers from a fi eld he
had rented near Amityvil le, l ong
Island. By that t ime my price for
taking an LWF out of Heller Field had
gone up to $50. My log book says that
I took the ship out of Heller on Ju ly
tst, picked up gas and Morris at
Hasbrouck Heights, and flew him to
his field at Amityville. From then to

Ashland, Missouri 65010

You can only get out of amateur radio
what you are willing to give. Check
into a net. You will make new friends
who will be there when you need
them! (Ever tried to raise a tower b y
yourself??) If you don 't want to wait
for a long roll call, most nets have a
"Short Timer's " check-in before roll
call. If you do check into a net, tell
me about it so I can include i t here.

E. H. Barnett WB(JI/X
Route 1

WBOIIX is purported to be checking out nets while
on vacation in Yellowstone National Park. His
column will return next month. - Ed.

""c:»rkn

\
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August 20th I put in forty odd hours
hopping passengers on weekends and
evenings.

I have no reco llect io n of many of
the hundreds of people I carried
d ur ing t hose two months. Morris just
collec ted $5 a head and loaded t hem
into the front cockpi t four at a ti me,
and I gave them a ten minute ride
around the fie ld. T here was one rider,
however, who m I won't forget. We
were abou t to fold the operation late
o ne afternoon when Morris put a lone
passenger aboa rd . T his fellow quite
obviously had more than "one over
the eight" but he seemed docile
enough. Anyway, we were no sooner
ai rborne than he unbuckled his seat
bel t , stood up in the cockpit, and
proceeded to reli eve h imself. I was
pil oting from the rear cock pit so the
type of shower I was getting was most
unwelcome. I maneuvered the sh ip
every way I could think o f to make
t he force of gravity work in my favo r.
Believe me, he got a real fas t roller
coaster ride arou nd the field .

On t he afternoon of August 20,

when I arrived at our Amityville field,
Morris told me he wanted to get some
repair parts at Curtiss F ield , so we
flew over to get them. Arth ur Berry,
another Van Alstyne salesman, was
with us. Just as we were starting back
Mo rris suggested that we cl imb to
2000 feet and do a turn or two o r a
spin before landing. I had spun t he

I HI'\\' I t'll of t1U'~ missions, (' h;lll~i llg

landing fiel ds several h UH>S, bcfon- lhl'

pol ice caugh l til) with du" plane's
o wner.

ship many times before so I agreed.
When we neared our field I put the
ship into a shallow tail spi n. Just then
the good o ld u nreliable Hlsso conked
out. Well, that didn't worry me until r
t r ied to get the sh ip out o f the spin.
Evidently t he tail su rfaces were not
large enough to do the job w it hout
power. I cou ldn' t even rock t he ship
out of it . So we rode it in.

We hit in a f ield in Meridale Park ,
Lindenhurst. I certain ly didn't pick
the place but "some one up there"

sure did. All three of us were knocked
out and a fire started around the
engine. It just so happened that the
Lindenhurst Fire Department's two
running teams, the Liberty Hose and
Union Hoo k and Ladder, were
practicing in the fiel d for the annual
tournament of t he Suffolk Cou nty
Vo lunteer Firemen's Associat io n at
Bay Sho re t he next week. They p ut
t he fi re out quick ly, pul led all t hree of
us from the wreckage, and rushed us,
with sirens at fu ll blast , to Dr. Reid 's
Private Hospital in Amityville. It was
only eight minutes from the time we
hit until we were being treated by Dr.
Reid. Try to beat that one. Dave
Morris died that evening. Art Berry
escaped with a broken jaw and leg and
various contusions. I had some broken
ribs and a few cu ts and bruises.

In spite of st rap ped ribs I was able
to report for two weeks active duty at
Mitchel Field o n September 3rd. I p ut
in some twenty od d hours of flying
time du ring th is tou r with no fu rther
incidents.

Next month : Military flying, ci rca
1925.

Oscar 6 Orbital Information Oscar 7 Orbital Informat ion

Orbit Date Time longitude Mode Orbit Date Time Longitude
(Nov) (G MT) of Eq. (Nov) (GMT) of Eq.

Crossing Ow Crossing ~W

13917 1 01:29 :20 73.3 A 4389 1 00:34:36 58.5
13929 2 00:29 :1 6 58.3 8 4402 2 0 1:28 :53 72. 1
13942 3 01 :24:12 72.0 A 4414 3 00:28: 14 56.9
13954 4 00:24:08 57.0 8 4427 4 01 :22 :3 1 70.5
13967 5 01 :19:04 70.8 AX 4439 5 00 :21:5 1 55.3
13979 6 00:19:00 55.7 B 4452 6 01 :16:08 68.9
13992 7 01 :13:56 69.5 A 4464 7 00:15:29 53.7
14004 8 00 :13:52 54.5 8 4477 8 01 :09:46 67.3
14017 9 01 :08:4 7 68.2 A 4489 9 00:09:06 52.1
14029 10 00:08:44 53.2 8 4502 10 01 :03:23 65.7
14042 11 OL03 ,39 66.9 A 4514 11 00:02:44 50.5
14054 12 00 ,03 ,35 51.9 8X 4527 12 00:57:01 64.1
14067 13 00 ,58 ,31 65.7 A 4540 13 01 :51 :18 77.7
14080 14 0 1:53: 27 79.4 8 4552 14 00:50:38 62.5
1409 2 15 00,53 ,23 64.4 A 4565 15 01 :44 :55 76. 1
14105 16 0 1:48 :19 78. 1 8 4577 16 00:44: 16 60.9
14117 17 00:48 :1 5 63.1 A 4590 17 01:38 :33 74.5
14130 18 0 1:43: 11 76.8 8 4602 18 00 :37:53 59.3
14142 19 00:43:07 61.8 AX 4615 19 01 :32 :10 72.9
14 155 20 0 1:38:02 75.6 8 4627 20 00:3 1:3 1 57.7
14 167 2' 00:37:59 60.6 A 4640 21 0 1:25:48 71.3
14180 22 0 1:32:54 74.3 8 4652 22 00:25:08 56.1
14 19 2 23 00:32:50 59.3 A 4665 23 01 :19:25 69.7
14205 24 01 :27:46 73.0 8 4677 24 00: 18:46 54.5
14217 25 00:27:42 58.0 A 4690 25 01 :13:03 68.1
14230 26 01 :22:38 71.7 8X 4702 26 00: 12:23 52.9
14242 27 00:22:34 56.7 A 4715 27 0 1:06: 40 66.5
14255 28 01 :17:30 70.5 8 4727 28 00:06:0 1 51.3
14267 29 00:17:26 55.5 A 4740 29 0 1:00:18 64.9
14280 30 01 :12:22 69.2 B 4753 30 01 :54: 35 78.5
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Use of ASCII Approved
for Amateur Satellites

The FCC has issued a Special Tem
porary Au thority (STA ) t o the Radio
A m a teu r Sate ll ite Co rporat ion
(AMSAT) allowing the use of ASC II
by rad io amateurs through the com
munications pac kages aboard the
OSCAR 6 and OSCA R 7 satel lites.
T he STA has been granted unti l 28
February 1976. At t he conclusion of
this period, AMSAT will compile a
report of the results of t he expe ri
ments conducted and callsigns of the
amateurs involved. More information
can be obtained f rom AMSAT, Box
2 7, Washington DC 20044, phone
(202) 488-8649.

Gary L. Tater W3HUC
7925 Nottingham Way
Ellicott City MD 2 1043

13



ALL QUIET ON

THE WESTERN FRONT

Bill Pasternak WA61TF
14725 Titus St. 1:4
Panorama City CA 91402

There was a feel ing of mutual love
between Ted and his class that you
could actually feel , though you could
never adequately describe it in words.
Here, in Ted, I saw a thing of beauty.
Here was a man with a love of
amateur radio and t he abi lity to share
this lo ve , a n d the kno wledge
contai ned therein, with t hose who are
truly the futu re of th is nat ion and
maybe the world: the children, the
" little people" who were on thei r way
toward becomi ng the "big peop le". In
my eyes, they're better than half way
there! As I said, education in all its
forms and via every avenue available is
the key to our survival and prosperity.
We must all work together so that we
will not fall together.

As an initial step in developing
dialogue between the amateur rad io
com munity and the mass med ia,
A RRL Southwestern Direc tor J ohn
Griggs W6KW has appo inted Lenore
Kingston Jensen W6NAZ as liaison
between the broadcast media and the
amateur radio service.

Her job and tha t of her committee
will be twofold: First, to educate t he
media as to what the amateur service
is, provide technical assistance at
t imes when amateu r radio is being
dea lt with by the broadcast media,
a nd genera ll y make su re we a re
treated in a favorable light. And
seco nd, t he other facet of thi s
committee's work will be to work
toward getting specific " PR" via the
media for amateur rad io . This might
include producing news
documentaries and the like dealing
with us, as we ll as providing interested
groups with speakers well versed in
the many diverse aspects of our
hobby. In having Lenore in t his
position, you have probably one of
the most q ualified people possible
taki ng o n t his task. She is a person
well versed in the subject, having been
involved within t he broadcast media
for many years, and a pe rso n
respected with much admirat ion in
both the media and amateu r radio.

gathered a true cross-section of our
nation's futu re! Young people aged
10 to 14 were there, male and female,
representing almost every nationality
and ethn ic background, all intent on
one goal : becoming members o f t he
sub-culture we call amateur rad io . No
one had forced these "little people"
to spend t heir vaca tion in school; they
were do ing so because they wanted to,
because getting t heir amateur t icket
was important to them - and to their
fut ure.

The image of the "hermit" hi dden
away in the attic, surrounde d by racks
of equipment, tons of wire and the
like must be laid to rest for eternity.
We must draw the dividing line
between amateur radio and citizen 's
band radio - doing so in a way that is
in no way derogatory to eit her.
However, it must be made clear that
there is a d ifference between the two
services, and t his must be made crystal
clear to t he media and the public. I
for one am ti red of hearing and
read ing news articles in which t he
amateu r community is confused with
t he citizen's rad io service, and I
suspect that they too feel the same
way when they are confused with us.

The key to this is obvious:
education through the media, through
the public school systems, and
t h r oug h frater na l o rganizations.
Recent ly I had the opportu nity - no,
hono r - of spea king t o a group of
"young people" who were busy
working toward t heir amateur licenses
under the guida nce of Mr. Ted Ryan
WB6JOX. Ted is a teacher at John
Burrows Junior High School in Los
Angeles, and duri ng the summer
session runs a class geared toward
helping those young people who are
interested to obtain their amateur
license. Ted had asked if I could drop
by and explain a bit about VH F and
repea ters to his two classes. So, armed
wit h a Bell and Howell Super 8 Sound
Projector, one of the PAR e fil ms, and
a loving wife fo r suppo rt, we made t he
25 minute trek down t he Hollywood
Freeway.

What met me was a su rprise t hat I
will always remem ber. There in t he
Electrical Shop bungalow were

community itself, what goes on within
our ran ks is rar el y deemed
newsworthy.

As a v ia ble and worthwhile
minority community within the
structure o f internat io nal society , we
have a right to public recognit ion of
our achieve ments and to the respect
that is accorded all other mino rity
c o mm uni ties. While many other
minority groups are held together
along ethnic or socio-economic lines,
ou r bond comes from our mutual
interest in interrelation with one
another through the use of radio. The
ve r y nature of our ability to
communicate on an international
basis, freely and openly, does indeed
make us a sub-culture of international
pro portion. As such, we ca n no longer
permit t he public to loo k upon us as
" t inkerers" or "elect ro nic freaks" ,

---

My goodness. I get the feeling I
may have created a monster, though a
good "monster" in the eyes of the
amateur radio com munity. A few
months ago, we suggested in this
col umn that amateu rs as individuals
and collectively take on the task of
educating the general public as to who
we were and what we could do . It was
suggested at that time. and still is, to
make use of what the mass
communications media cal ls the
Public Service Announcement. or
simply PSA (not to be confused with
the airli ne of the same init ials). The
reason that I persona lly favor the PSA
over ot her methods of reach ing t he
publ ic at large is that it has the
possibi lity of reaching them at the
most opportune moment - the time
when they are relaxed and enjoying a
program on the " one-eyed monster",
Can you imagine the numbers of
amateurs that might come to our
ranks if such an announcement was
run in the middle of a well promoted
network movie or, even better, in the
middle of the Johnny Carson Tonight
Show?

I wo uld be will ing to " bet my sweet
hippie" that such a sales campaig n fo r
amateu r radio would do more to
stimulate interest in ou r hobby than
20282 or anything else in the way of
restructuring. Sure, restruct uring in
some form is necessary ; most of us
agree on this point. However, who
out side the amateur community itself
will ever hear about it? I doubt if the
New York Times is going to run a
headli ne " Amateu r Restructuring
Pa sses" on the day when the
Commission releases its Report and
Order o n the subject. Heck, I doubt if
even t he L.A. Free Press o r Village
Voice will give it a mention. Simply,
the media won 't know - much less
care . Exc e p t to the amateur
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Continued on page 2 1

them: people with warped minds who
have no place in amateur radio or on
ou r bands . . • licensed or otherwise. I
feel that the best way to stop the
jamming of ou r VHF Repeat ers a nd
HF Nets is t o publ icly expose those
who would do us dirt, and shame
them in fro nt of their peers as well as
the rest of society. The longer we
wait, the worse the sit uat ion will get,
unless some form of strong leadershi p
arises in t hat d irect ion. If one
would-be num-nurn sees person "A"
getting away with it, then chances are
that num.num " B" will join in to get
his share of t he kicks.

Th e problems being incurred by
WeA RS are welt known, and fo r t hat
very reason they started collecting
donations for what is te rmed the

•
FOR INFORMATION LEADING TO LICENSE

SUSPENSION, REVOCATION, OR CRIMINAL CONVICTION.

~

ANY MISGUIDED RADIO OPERATOR.

CONTACT ED PECK, ATTY•• • 05 14TH ST.. SUITE 800,
OAKLAND, CA.94812

This offer is /I fegitimlltll one from friends of WCA RS.

ON ANY HAMBAND!

price range of the average ham could
do wonders for attendance.

The highlight of t he convent ion was
a t alk g ive n by Mr. Charles
Higgi nbotham of the FCC concerni ng
res tr uctu ring , in w hich Mr .
Higgi nbotham was not only very open
and candid about the whole subject,
but quite willing to field any
q uestions pu t before him. Bill got t he
feeling that Mr. Higginbotha m was
quite sincere in his feeli ngs towa rd
amateur radio and that he is a person
to be looked to for support for our
service. Bill taped this ta lk and I hope
to be able to transcribe it and bring it
to you in the near fut ure; I for one
was impressed with what I heard.

As yo u may have no ted during t he
past few months, I have been quite
hard on those we call "jammers" .
"Malicious malcontents," I term

She has both the experience and
ta lent necessar y and not only do I
wish he r "good luc k", but also my
personal suppo rt and that of this
column. The re is a long road ahead,
but the seeds of the future have now
been planted and are start ing to take
root. If yo u have any suggestions as to
how thi s formidab le task can be
accomplished, or if you are invo lved
in any phase of t he broadcast media
(anyplace in the nation) and feel you
can be of help on this project, either
contact Leno re W6NAZ or yours truly
a nd I will forwa rd your letters to
Lenore. The leadersh ip is now here;
the ideas and he lp must come from
you!

Bill Orenstein KH61AF and myself
are both what Jean Shepherd K20RS
terms " night people". (How I miss
Jea n's rad io show o ut here, since
KPFK decided to no longer carry it
last vearl l That is to say, Bill and I
tend to function much better after the
sun goes down . So it was the other
evening when we collect ively wrote
the fo llowing on SA ROC Hawaii. As I
said last mont h, t ho ugh a native
Angelino , Bi ll is a t ranspla nt to the
Hawaiian Islands, ret urned to LA for
business reasons. Therefore, whenever
a reasonable excuse arises, Bill is not
against spending five hours aboa rd a
747 so t hat he can spend a few weeks
in his adopt ed home state : Hawaii.
SA RO C Hawaii was just such a
happening.

Bill had but one major complaint
a bout the convention, in that
everything - speakers and exhibitors
- was in one room, with no for m of
part it ion in between. In his
estimat ion, t h is made it more than a
bit diff icult to di rect one's
concentration toward either. (Leonard
Norman, take note fo r next time.]
Even a sim ple folding partition to
separate the t wo would have done
wo nders to eliminate the confusion.

Turno ut was lighter than expected
and Bill estimates that about 250
would be a fair ly accurate figure, with
about 70 to 80 coming from t he
mai n la nd. This was far below
ex pectatio ns. Perhaps a less expensive
trave l package on the part of Del
Webb Enterprises, the promoters of
SAROC Hawaii, would be something
to consider for such events in the
fut ure. Hawaii is no t exact ly arou nd
t he co rner for most mainlanders an d,
wit h t he economy in it s present state,
most people th ink twice before
shelling out a bundle for airline and
hotel reservations. Putting a travel
package for such an event wit hin the
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Standard
Communications

Get c>n the airNO~ !•

Let Tu~tsput yc>u
there!

4

Horizon 2
25 Watts, 12 Channels

Wal kie Tal kie
146 A

•

NEW ENGLAND'S FRIENDLIEST HAM DEALER

Radio Electronics
386 Main St., Medford MA 02155
Phone: 617-395-8280

____________ _ _ _Open Monday through Saturday unti/9 pm

Penny Pincher 146A all XTALS (Specify three frequencies) $298.00

I34/94 I I94/94 I c:::::J I I I I
SCOTCH TREAT SPECIAL as above includes rubber ducky antenna.
Nicads with charger $335.00

I II II II II I
SCOTCH DELUXE as above plus Deluxe carrying case $349.00
THE WORKS: all channels your choice spare Nicad Battery pak $400.00

c=J c=J c:::::J c=J I I
MOBILE DELIGHT HORIZON 2

6 channels your choice 5/8 wave gain antenna
Trunk lip or roof mount your choice $295.00

I II II II II II I
MOBILE DELIGHT DELUXE as above but all channels your choice .... $325.00

I II II II II II I
[ II II II II II I

Send Check with order - Shipping postpaid
Mass. residents add 3% sales tax.

Name _

Address _

City State Zip _

$25.00 Free Gift Certificate if orders not shipped in 48 hours!
(excepting some XTALS - "'E' have most all of 'em but. . . )
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DESENSE

t ing to o!
Why do all repeaters eve n tually go to a DUPLEXE R? For exactly the same reason

y ou will for your repeater . . . it ma kes th e rep eater work a whole lot better. You can
repeat much weaker stations because a du plexer (a good duplexer) grea tly reduces
desense ... helps get rid of ugly intermod . . . eve ns up the coverage of your
t ransmitter and receiver by virtue of using one single ante nna for everything.

There arc other advantages to you in using a duplexer (a good duplexer) such as the
need fo r o ne and o nly o ne antenna . . . o ne fee d li ne . .. and when y ou figure the cos t
of a real goo d gain co llinear that is not to be ignored .

There are good duplexe rs and there are el cheapo duplexers. The main differe nce is
that good o nes (guess which?) have substantially lower loss, whic h increases the range
of the repeater ... less intermod and considerably less zapping of the receiver
front e nd or the transmitter final ask some sorry re peater groups abou t that!

Two Models to Choose From
The fo ur cavity No RF is designed to work with tu be ty pe

gear where the degree of rejection is no t as critical as it is
with th at solid state stuff. If you're run ning tubes and are
going to keep it that way, this is all you need, so why buy
more? MOD. 62-1 6 cavity, 135-165 Mllz. Power 250W.
Isola tion greater than IOOdB 600 k Hz. Insert ion loss 9dB
min. Temp stable ove r wide range.
FOB Boston PRICE $349.00

The six banger is all you need or w ill eyer need for the
most delicate of transistors . MOD. 4 2-1 4 cavity, same as 6
cavity, except isolation greater than SOdB 600 kllz, insertion
10'" .6dB max. FOB Boston __ PRICE $249.00

ORDER FROM

Proven design. Over 150
sold in U.S., Canada and
Europe. Construction
welded aluminum iridite
and sil ver plated. All pa rts
profess ional quality.
Everyth ing supplied . Can
be asse mble d & tuned in
one evening. No spec ial
tools. Receiver & trans
mitter can be used for
tu ne up.

Radio Electronics
386 Main sc. Medford MA 02155
Phone: 617·395-8280

NEW ENGLAND'S EXCLUSIVE DEALER
Open Monday through Saturday until 9 pm
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from page 2

about I only have to look at a couple
of the nearby repeat er groups and
project the situation. Let's take the
Boston 19·79 repeater as a horrible
example.

The New England coordinators
have coordinated this pair to a
repeater at t he Crotched Mountain
Rehabilitat ion Cente r in Francestown
NH. There are a number of c ripp led
children t here with ham tickets who
would like to operate with small rigs
from their wheelchairs and be able to
communicate with people outside. A
90 foot tower and a complete repeater
have been donated to the Center. The
tower is up, but the repeater has not
been pu t on the air because no local
amateur has been found with enough
t ime to help in the installat ion of the
repeater .

A Boston amateur, who had not
made himself popula r by decid ing that
his hobby was DXing on repeaters,
complete with a powerfu l base station
and beam (aided by a Clegg 278
which put him on wery channel he
wanted to OX). got the idea to pu t up
his own repeater. Other repeater
owners breathed a sigh of relief.

To hell with the crippled children
and their channel - Boston soon had
a powerfu l 19-79 autopatch repeater,
complete with day and ni ght d ialing
up of weathe r, t ime and wery other
phone compa ny service. Despite the
discouragement of anything but
phoning on the repea ter, a small
collection of groupies co llected and
spelled the owner in this wo rk.

Then came a bright idea - how
about a 34.94 repeater in Boston to
give out Bicentennial information?
Fantastic - and to hell with the
frequency coordinators who were st ill
trying to get that 19-79 machine off
the air. And to hell, too, with the
Concord NH repeater on the channel
about 70 mil es away, wen th ou gh it
could be used easily all through t he
area by most mobiles.

A great many of the ops using the
new 34·94 Boston machine also came
in just fine on the NH repeater,
causing some hard feelings. Despite
severe criticism and every effort of the
f requency coordinators, the new
repea ter has remained on.

With two pirate repeaters goi ng,
why no t more? T he next cho ice was

18

13·73. Th is pair had been t ried in
Boston in the past, but interference
with nearby Maine, Cape Cod, Rhode
Island and Western Massachusetts 73
repeaters had been t oo severe and the
pair had been abandoned in Boston.
H e cha nnel was essent ia lly in fu ll use
by another Boston group on 145·745,
just 15 kHz off the 13·73 channel. A
13-73 repeater would clobber t hem.
So they quickly bought new crystals
and moved to the 13-73 pair to ho ld
the channel. The interference to the
other fou r repeaters, all about 75
miles or so away, was as predicted .

Once the plans for a new 13-73
machine were positively scrap ped, the
145 group moved their repea ter back
where it had been and everything
quieted down. But not for long.
DL2AAIWR1 , the first reciprocally
licensed repeater in th e country, on
B1-21, decided to qu it (very, very
little activity) . The 19-79 chap
grabbed it and added t hat to his
growing collect ion of repeaters. The
uproa r over this further ignori ng of
the coordi nators has been

EH'f)" FM"f should make it his own
p e r so n a l bu sin e ss to re sist
uncoordi nated repeaters . . .

conside rable. The old 8 1·21 location
was low and plans had been well along
for a repeater on that cha nnel in
Western NH, but this would not work
wit h the newly located 8 1 site.

And so it goes. Th is same story,
wit h ot her cha nnels and other casts of
cha racte rs, is being replayed all over
the country. This will continue as long
as FMers don't insist on repeater
owners being coo rdinated. Every
FMer should make it his own personal
bu siness to resist uncoordinated
repeaters in f!Very way he can . He
should refuse to use these pirates for
co ntacts, he should take every
opportu nity to tell the owner how he
feels about this pirate act ion, and he
shou ld try in f!Ve ry way to convince
the people using the pirate repeaters
to stop encouraging t he setup.

Keep it legal. No kerchunking, no
bad language . . . just call in, state
your message, sign you r call, and ask
other users to join you on a
coord inated repeater to discuss the
situat ion. Try not to get into
arguments on t he pirate repeater 
make them go to a coordinated
repeater fo r discussions. The futu re of
FM and repeaters lies in your hands.
Are t hey to be an instru ment of ego
for a few or a service for all of us?

TENNESSEE DEVELOPMENT
The Eddy Palmer K4LSP situat ion

has changed a bit. Encouraged by a
few local amateurs, the Kingsport
repea ter has been causing serious
t roubles to the Mt. Pisgah repeater.
The latest word is tha t the FCC has
stepped into the pictu re (and this is
what many of us had hoped would
not have to happen) . Eddy has been
accused of deliberate and malicious
interference to t he Mt. Pisgah repeater
... and the tapes I've heard leave litt le
doubt about this accusation. It is
reported that Eddy, a Conditional
licensee, has been recalled for a new
exam by the FCC and that bo th
repeaters may be mosed to separate
splinter channels to stop the jamming.
Since there appea r to be several quite
accep table standard channels available
for the Kingspo rt repeater, it is
expected that it will be moved to one
of them instead of to a splinter, thus
leaving Mt. Pisgah on t he 16-76 pair.

O ne f actor th at had bad
consequences in t his case was that in
some way Palmer managed to be
accepted as the frequency coordinator
for Tennessee! Somebody goofed. The
whole situation would take a book to
cover thorough ly - and the file on it
is a thick one here at 73 - if you have
a few hours you are welcome to go
over it and li sten to the hours of t apes
of the jamming. However, once the
repeater cou ncil acted and demanded
that Palmer move his repeater, the
onus of further developments was on
t hose amateurs who refused to force
Palmer to follow through. Those who
co nti nued to use the Kinsport
repeater backed up Palmer in his
flaunting of the cou ncil. Here is where
ind ividual responsibility lies. These
amateurs knew about the council
action, yet they behaved cont rary to
it.

We can keep amateur radio a top
notch hobby if we really do use peer
pressure to keep it clean. But when we
go along wit h things we know are not
right we are no better than the wo rst
of the CBers.

With the seemingly inevitable influx
of CBers through the coming
Communicator ticket, we'd better
shape up. These chaps will conform to
whatever mode of operation they find
when they join us. If we cont inue to
flaunt our own self-imposed rules
about frequency coordinat ion , they
will compound the problem for us. If
we keep bringing out the wo rst in
ou rselves over the air - discouragi ng
interest ing contacts - encouraging
long winded bo ring ops - encouraging
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o ld timers who repeat everything they
say at least five times - we will suffer
the consequences.

Prop o sal: Since it is almost
impossible to get on the air o n a
repeater and read off a list of your
int erests other t han amateu r radio,
how about the ed itors of the club
papers making a survey o f these
interests and publishing them so
members can have them at hand fo r
use du ring a contact? This might help
get th ings moving and cu t down o n
the number of blah contacts. Let's be
reasonable about this - what is the
use of our fantastic co mmunicat ions
system if we hard ly ever have
anything to commu nicate? We can't
sit there for months on end wait ing
for emergencies.

Another proposal : One possible use
for ham com pu ters wo uld be to
operate a synthesizer t o check all
nearby repeater channels, listen ing for
some coded ca ll. Perhaps we could
decide on a two or three Touch-tone
sequence that would be used for
ca lling a particu lar station. The
computer wou ld then constant ly
check all avai lable channels looki ng
for the first of these tones, perhaps
sweepi ng them all several ti mes a
second. The first tone would stop t he
com puter and it wo uld th en wa it for
the second and /or third to ne before
a lert ing the op that a ca ll was waiti ng.
Th is could all be done w ithout a
computer, but it would take some
hardware . .. and a computer could
do most of it with a program and little
ha rdware. Any articles coming o n
th is?

End of proposals fo r this mo nth.

FCC - HURRY UP!

It ' s difficult enough to get new
blood interested in amateur rad io
without having to contend with
interminab le waits on the FCC.
Recent club newsletters mention waits
of three to fou r weeks for license
exams for Novice and Tech t ests.
Then, once the test has been
ad ministered, co mes the real test of
pati ence, with three t o four months
gett ing to be t he usual wait . This just
isn't fair and Friend ly should get o n
the stick and fix the problem.

Anot her big hangup is in t he
acceptance of ASC II code fo r RTT Y
uses. It was bad enough havi ng to wait
o ut the years it takes the Commission
to make a simple decision like th is,
but it was recentl y aggravated by
permission to use ASCII for Oscar
work o n a special temporary basis.

__ NOV/DEC 975, _

This is just one more case where the
FCC is block ing amateurs who want
to keep up with the state of the art,
fo rc ing t hem to u se an t ique
com mu nications met hods.

Not that amateurs will pu t up with
such nonsensica l rest rictio ns forever.
Word is seepi ng out tha t several
amateurs are working on a clever
system of uppi ng the Baud rate for
RTTY communications. One way is to
take advantage of t he lack of any
restrictio ns o n Morse code speed or
ba ndwidth and conve rt high speed
Teletype (usually in ASC II code) into
Morse, send it at about 200 words per
minute, and t hen co nvert it back to
ASCII again at the receiving end. Th is
can be done o n either end via some
I C s o r with a programmed
microprocessor system .. . hardwa re
or software, if you prefer. Compu ters
talking to computers.

Suggestion: If you have a little
spa re time, why not spend it writ ing a
pet it io n to t he FCC asking them to
expedite ASCII o n t he ham bands.
You might ask them to take off the
rest rictio ns o n Baudot too, permitting
any speed. Look over the regulations
and where you find restrictions that
are not really needed, petition for
them to be removed so we ca n work

Look for :11I FCC investiganou of
financial (ll('ordi'l and public service
records of d OMod repealer ::rOllps,

on new ideas and communications
systems without forever having to
worry about b reaking this o r that
tot ally unnecessary ru le.

CLOSING CLOSED REPEATERS?

The feeli ngs of the FCC with regard
to using the amateu r bands fo r
commercia l pu rposes are not any
secret. It thus should no t come as any
su rp rise that there is growing
unhappiness in Washington over the
closed repeater situation.

Fo r starters, the question is asked:
Wit h all t he ope n repeaters on the
bands, is t here any proven need for
closed repeat ers? Then they wa nt to
know if it is really consistent wi th
amateur regulat io ns for any public
amateur f requencies to be closed off
by a small group for their personal
use.

Wit h fees as high as $500 per
person per yea r (a very, very closed
New Hampshire group, reportedly ),
isn't that gross com mercialism? The
closed repeaters have been aggravati ng

the situation by telling visitors to get
the hell off the closed repeater, by
just ignoring nonpaying call-ins, or
even by tu rning o ff the repeater for
cashless customers.

Now that cha nnels are getting
diff icult to find for free and open
repeaters, many repeater grou ps are
getting irritated by the hiqh-handed
actions of closed repeat ers. Perhaps
some eccornmodation for closed
repeaters can be worked out whereby
they are assigned channels by the
freq ue ncy coo rdi na to rs o n a
seconda ry use basi s, with th e o pen
repeater on cha nnel having the use of
t he frequency on a priority basis. An
interim solution would be for closed
repeaters to move to splinter channels,
but this certain ly won't simplify the
FCC's growing interest in the play for
pay aspect.

Loo k for an FCC investigat ion of
the f inancial records and publ ic
service records of closed repeater
groups.

Readers who have reports o n c losed
repeaters, pro o r ca n, Ca n send them
to 73. A lot more light needs to be
shed o n this problem.

COMPUTERS AGAI N

I see where an outf it in Phoenix is
bu ild ing an alarm system into their
ca b le TV set up which polls the
individual houses to make sure
every th ing is o kay. Once every six
seconds the min icom puter system
checks each house - there are sensors
for fire detection, bu rglary, etc. If any
troubles are fou nd the comput er
pri nts out the situation in t he
app rop ria te p lace: fi re, po lice,
medical , etc.

W4 API sent in the clipping with a
note that ama teu rs cou ld set up a
sim ilar arra ngement via repeaters with
a mic rocompu ter system to poll the
repeater group members. He's right 
we cou ld get somet hing like that
working ... any takers?

RTTY ARTICLES NEEDED
Digita l ICs have brought o n some

new RTTY circu it s and I'd like to see
more of them in 73. The door is open.
Let's have some sim ple terminals,
some complex o nes, some autocell
ci rcuits, more Baudot to ASCII and
back converters, Morse to ASC II and
back, television typewriter termina ls.
end of line indicators, cassette storage
o f forms, and so fo rth.

Th e development o f th e T V

Continued on page 220
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HARTFORD CT
NOV 1-2

The 1975 New England Division
AR AL Convention will be held at the
Hartford (eT) Sheraton and Civic
Center, November 1-2. For exhibit
space co ntac t Carleto n Da ne Wl FXK,
PO Box 431, Canton CT 0601 9 .

MASSIL LON OH
NOV 21

The Massillon Amateur Radio Club
presents the 14 th annual flea market
and auction on Fr iday. November 21,

1975 at the Amherst Park Civic
Center (Amherst Park Shopping
Center Com plex), co rner of Lake
Avenue and Amherst, Massillon , Ohio.
Flea market opens at 6 :30 pm.
Auction and all drawings - 7:30 until
11 pm. Donation at door : $ 1.00. No
cha rge fo r flea marke t tables. Refresh
ments available : coffee, cider and
donuts. Auct ion ru les: no minimums;
bid your item back wIno penalty.
Commission 10%. Electronics items
o nly and no chi ld ren under 12. For
more informat ion writ e MARC, Box
87 11, Canton OH 4471 1.

NEWTON MA
NOV 28

T he Middlesex ARC's an nual
auc t ion is Friday, Novembe r 28, at 8
pm at the Mason-Rice Sc hoo l, 149
Pleasant Street in Newton, Massachu 
setts. Club sha re is 15%. For more
info rmat ion co ntact WA lJWQ, 16
Bea ls St reet, Broo kline MA 02146.

SANDUSKY OH
NOV 30

The Erie Amateur Rad io Society's
fou rth annual Thanksgiv ing auction
will be held o n Sunday afte rnoo n,
November 30 , 1975 at t he Laborers
Union Hall , 2109 West Perkins
Avenue , Sandusky, Ohio, ac ross fro m
the New Departu re plant. Doors will
open a t 11 am wit h the auction
sta rting at 1:30 pm. Admission $1 per
perso n, no com mission charged for
auct io ned items. Simplex call in on
.52. Free co ffee while it lasts. Plenty
of park ing, go od restaurants in th e
area. Bring you r ex t ra gea r that you
couldn' t pedal in t he summer flea
markets. and it will sell at the auction.
Door prizes will be cash . It 's a go 
rain, shine, snow or ea rthquake.
Auct ion o n ly, no swapshop.

Some of WB6JQX's students get a demo of 2m FM from WA6 /TF. Photo by
Sharon Pasternak.

•-.,

st ill in operatio n, but has moved to fol lowing extension to my offer. Send
147.75/ .15, t hough at th is time it is me a letter on your off icial
st ill considered uncoord inated by the o rgan izat io nal stat ionery, s igned by
SCRA . I do believe it is the you r boa rd of directors and expressi ng
responsib il ity of anyone ....,.i t ing a you r viewpoi nt o n the matter, and it
colum n such as t his to p rese nt all sid es will be p rinted in th is column wit hout
in a matter such as this, since in the editing or comment by me, period. A
lo ng run it can effect an enti re na t ion. free, o pen forma t fo r yo ur stand.
Therefore, my offer sti ll sta nds to Your side o f the story has a right to
pu blish their side of t he sto ry if they be heard !
wish. To that end, I add t he , , , WA61TF

<'IJIJJ-ing
ffom~~1 5 VVest
WCARS War Chest. The purpose of
this is t o have t he fu nds necessary to
br ing one of these sickles into court
and cost the jammer where it hurts
most : in the wa llet . While they are
st ill soliciting f inancial support, t he
time has co me t hat action ca n be
taken.

As the reprint o f t he poste r says,
there is now a price on t he head of
fiNe ry jammer anyplace. It ca n be a HF
o r VH F jammer, they don't care ; all
they want is o ne tha t they can
prosecute. Therefore, the reward - a
qu ick hu ndr ed bucks for tu rning in a
rat and either getting his license
suspended or revoked or getting a
crimina l convic t ion aga inst h im. There
is the incent ive, though it is indeed a
pity that such is necessary. While
o thers a re content to p rocrastinate, at
least WCARS is taking the bull by the
hor ns.

Fina lly, in closing this month, a
fina l comment o n .16/.76 'IS. ,76
simplex. I had hoped that by t his t ime
1 would have heard from SAND RA,
the spo nso rs o f the ill-fated .16/.76
system on Mt. Laguna. WR6A.1 L is
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construct a PLL without much
trouble. There is a good discussion of
al l the basic elements of PLLs: phase
detectors, voltage controlled oscilla
tors, mixers and co unters. Much of
the book is adaptable for using such
circui ts as the 561 PLL.

The newest item in the hobby IC
scene is the microprocessor. The Intel
8008 can now be purchased for about
$30 and the 8080 for about $200.
There is not yet an extended literat ure
on t hese devices. However, Motorola
now has two manuals for the ir M6BOO
microprocessor. These books are
specifically for this microprocessor,
yet they are quite useful because the
informat ion can be adapted to almost
any other microprocessor (if the
difference of the instruc tion set is
taken into co nsiderat ion).

M6800 M ICROPROCESSOR
APPLICATIONS MANUAL

Motorola, 714 pages, $25.00.

This book is expensive but worth it
to anyone who serious ly co nsiders
buildi ng a microcomputer. There are
desc riptions of m icroprocessor
systems and wiring. as well as of each
microprocessor instruction and its
interrupt system. The book is a good
learning tool for those int erested in
microcomputers (both hard ware and
softwa re). and contains routines for
doing arithmetic operations. The
major sections of the boo k include
input/output techniques. prog ram
ming techniques, peripheral control of
cassettes, floppy disks. keyboards.
etc., and system design. This is
probably t he best book available for
persons interested in this area of
electronics.

M6800 PROGRAMMING MA NU A L
Motorola, $10.00.

T h is manual supplies detailed
instructi ons for the const ruct ion a nd
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use of a microcomputer using the
6800, including a description of the
interfaces to telet ype and phone.
Unfortunately, t his book assumes
some knowledge of computer tech
nology, such as knowing the uses and
meanings of busses, registers, masking,
etc. This book does not have the
general usefulness of the preceding,
but if you plan to use a 6800 it will be
indispensable.

For the professionall y dedicated
amateur, hobby clubs, or an available
technical library, there are two addi
t ional encyclopedic IC information
sources.

IC MASTER UPDATE
645 Stewa rt Ave., Garden Ci ty NY
, , 530, $30.00.

This book is on the expensive side,
but it is the size of a Manhattan phone
book and is updated annually. It
provides a listi ng of the names and
addresses of 73 manufact urers (and
their distributors) of d igital, interface,
li near and memory integrated circuits.
An extremely useful table is an index
to all ICs, making it possible to
identify a lmost any linea r or digital
circuit. A master function index is
provided, wh ich lists all of the various
ICs by function and c lass; for
example: Digital, CMOS, Dual J K flip
flop. There is a manu factu rer's catalog
data section which samples about 26
companies and about 500 different
circuit types. These appear to be very
new devices, although I have seen a
few in surplus ads. I found it inte rest
ing just to see what kind of circuits
are being made beyond the simple
logic of t he common TTL circuits.
The catalog section also serves as a
ki nd of text, showing what these
specialized devices can do should you
build somethi ng like an asynch ronous
rece lver-t ransrnitter in connect ing
your microcom puter to a teletype

machine and to a phone. This book is
very useful for ident ificat ion of a
device and its ratings. Its on ly fa ult is
tha t it does not include circuit details
such as pin connections, inputs and
outputs.

DIGITAL INTEGRATED
CIRCUIT DATA BOOK

DATA, tnc.. 32 Li ncoln Ave., Orange
NJ 0 70 50, $40.00 (two issues
annua lly).

This is another comprehensive book
on about 16.000 digital integrated
circuits. It provides a cross index of all
digital integrated circuits, classified
into t he following groups : fl ip flops,
c locks, counters, decoders, gates, time
delay, ADC, DAC, line drivers, multi
pliers , arithmetic logic units, and
microprocessors. For most, logic dia
grams and pin diagrams are included;
generally, though, insufficient info r
mation is provided, so that it would
be difficult to use one of the more
compl icated c ircuits without add i
t ional data. Th is book is good for t he
purpose of ident ifying circuits, bu t
suffers because it does not include
memor ies and linear integrated
circuits. This company does have
other issues on linear and MSI-LSI
memories, but they are equa lly expen
swe.

, .. W3GAT/2

**********
ELECTRONI CS BENCH MAN UA L

Technical Documenta tion, Box 340,
Centrevi lle VA 22020, $ 19.95.

The amateur radio hobby is well
served by many books devoted to the
electronic circu itry of equipment and
construction articles of spec ific trans
mitters, receivers and accessories.
Most books assume that the reade r
wi II trust that the components
specified are the best to use in this
applicat ion. What happens where
there is a problem to solve but no
schematic with t he solution? Where
can one start selecting components to
do th e job? How must va lues be
chosen? The ELECTRONICS BENCH
MA NUAL starts where the other
standard works only give one or two
chapters.

T he ELECT RONICS BENCH
MANUA L is component-centered,
int roducing t he amateur engineer to
many new ideas. To begin, there is a
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11,040
2,232

75
10,6BO

7,072 pts.
2,132
1,3B6
1,344

644
507
504
468

4,448 pts,
2,54B
2,300
2,2BO
2,250
2,184
2,054
2,047

45,792 pts.
44,064
41,202
30,256
29,59B
27,720
21,83 1
21,252

CW

UR 20D
U K2GA N
Y02B LO
YU2HD E

WBBFUO
W0 PRY
WBN II
K9DDA
WA10N F
W5WG
W7GHTn
W1AOE

WA4LZ R
WA41MC
W40Z F/M4
K4ELK
WB4YLG
WA4U FW
WB4POB
WB4NX R

K4V FY/4
K4VW
WB4A EX
W4BRB
K4HWW
WB4T A F
K4A IZ
WB4SKI

CGJGCO
W01UB
WBWT
WA 10N F
K9KKX
WA9MGY
W1LOO
VEJ EJK

Non-European Scores:

Country Leaders

JE1HJJ 12pts.
KP4DPN 216
W1CNU 702
LU2A H I1W2 1,2 18
WA 2HZR 1,21B
W3G FB 1,734
WA5VDH 450
W8VSK 897
WBOHH 702
OA4ZP 612
UA9CBM 429
UL7NA A 289
V E3UOT 1,092

RESULTS OF 1975
FLORIDA OSO PARTY

Top Florida Club Score:
W. Palm Beach ARC . . .

197,531 points

Top Florida Scores:
Phone

85,157 pts.
66,240
36,051
33,096
2B,44B
24,035
19,551
16,555

Top Out of State Scores:

Phone

11,070 pts.
1' ,BOB
11,610
3,087
6, 138

12,600
2,678
B,424
2,508

756
5,6'1 6
1,428
4,7B8

11 ,952
9,702
4,089
2,244

11 ,970
924

1,620
B,103
2,77 5

DK5EZ
DMJG F
EA 5BS
FBOO
FC9VN
GJ ESF
GWJINW
HA2RM
IJZDN
LA9GN
LZ 2KSB
OE 2R IL
OH2DW
OK30KF F
OZ3WG
PA0ALS
SM2DMU
S09ABE
UA2FAW
UA3A FO
UY5 LO
UK2PAF

CONTESTS

RESULTS OF 1975
HELVETIA 22 (H221

CONTEST

European Scores:
Country Leaders

The 6th annual AR RL 160 Meter
Contest is open to all amateurs on CW
only. Multi-operator work is per
mitted and scores will be listed
separately in the resu lts, but they will
no t be eligible for cert ificates.
EX CHANGE:
RST and ARRL section or country.
SCORING:
OSOs with amateurs in an ARR L
section cou nt 2 points; OSOs with
amateurs not in an ARR L section are
worth 5 points. OX to OX QSOs do
not count. Multip lier is the tot al
number of ARRL sections (74), VES,
and foreign countries wo rked.
AWA RDS:
Certificates will be awa rded for
section and non WIVE country high
scores. Division high scores will have
t heir sect ion awa rd endo rsed wit h an
appropriate sea t.
FORMS:
It is suggested t hat co ntest fo rms be
obtai ned from ARRL, 225 Mai n St.,
Newington CT 06111. Check sheets
are not required but a penal ty of 3
addi tiona l contacts will be made for
each du plicat e contact.

These rules were taken from last
year 's contest. For complete rules, see
the November issue of QST.

guide to setting up an electron ics
workshop. I was impressed by the
unprete ntious approach taken here.
The workshop described as p ractical is
within the resources of anyone able to
take up electronics as a hobby, yet
hints taken from professional labs
make it very versatile. It continues
with a section on solderi ng, printed
circuits, chassis layout and construc
tion, which will al low the bu ilder to
produce professional looking equ ip
ment instead of equipment which is
only "cheap a nd nasty".

The semiconductor section is an
answer to the plea of many amateurs,
"What do those numbers in the adver
tisements describe when they say 741 ,
555, 7490 or 741 997" General tra n
sisto r theory is presented clearly, as
well as listings wi th pinout d iagrams
for t he TTL MSI series and t he
Nationa l linear IC line. Five pages of
tex t and twelve schematics for app li
cation of the NE 723 cover power
supply regulation. T here are twenty
four pages of diode, transi stor, opera
t ional amplifie r, and d ig ita l circu its,
and a four page description of the
fascina ting NE 555 timer.

Following the semiconductor
sectio n are sections on tubes, resistors,
capacitors, inductors, t ransforme rs,
switc hes and relays, wire and cable,
meters and displays, energy sou rces,
mechanical devices, and hardware.
The exci ting characteristic of each
section is the simplicity in detail.
Assuming that t he user's resources are
limi ted, it does not embarrass the
reader with ideas wh ich belong only in
t he Hewlett-Packard la boratories, yet
it e ncou rages him to util ize the many
componen ts available to most effi
ciently do his job.

The manua l is rugged and easy to
use as well. Solid polyethylene covers
take rough handl ing right at t he wo rk
bench, white the t hree ring binder
format makes add itions t o the manual
or removal of pages a "snap". If you
can use much practical information
you can use this manual in you r
library.

... McCarthy

73 solicits revievvs of curren t ti t les
having to do with amateur radio and
its periphery. While payment varies
according to the size and quality of
manuscripts, it is nonetheless uni
fo rmly generous. Contact Book
Revievvs, 73, Peterborough /11-I03458.
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This New Unit meets the best spec of all: Its
Low Price! The GTX-1 is NOT a "cheap" import.
It IS identical to Genave's Land Mobile and Air
craft units for high quality and reliability. Com
pare performance to Motorola, GE, RCA or any
other hand-heIds that sell for $700 or more ...

GTX-1
HAND-HELD
2-Meter FM
Transceiver

NOW CHECK THESE FEATURES:

• All Metal Case
• American Made

• Accepts standard plug-in
crystals

• Features 10.7 MHz crystal
filter

• Trimmer caps on TX and RX
crystals

• 2.5 watts output
• Battery holder accepts AA

regular, alkaline or nicad cells

• Mini Handheld measures
8" high x 2.625" wide
x 1.281" deep

• Rubber ducky antenna,
Wrist safety-carrying-strap
included

• 6 Channels
• Factory-direct to You

Accessories Available:

• Nicad Battery Pack
• Charger for GTX-1 battery pack

• Leather carrying case
• TE III Tone Encoder for auto

patch

GTX-l
2 Meter 6 channel

Hand·Held
(without encoder)

$2799 5
(Reg. $299.95)

SPECIAL
INTRODUCTORY

OFFER

GTX-1T
with Bulll·ln

Tone Encoder

$3299 5

(Reg. $349.95)

ORDER NOW FOR
BEFORE-CHRISTMAS DELIVERY

Use This
Handy Order Form

USUAL IMMEDIATE SERVICE
ON All OTHER GENAVE FACTORY-TO-YOU EOUIPMENT
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r-YH'iSPAGEisLlYouifORDER-SLANKi--1
I ORDER NOW AND SAVE! I
I Specials at Unbeatable Prices I
I t,P""'''4!I GENAVE, 4141 Kingman Dr., Indianapolis, IN 46226 (317+546-1111) I

j Cen 'Ve

I ~'4kill HEY, GENAVEl Thanks for the nice prices! Please send me: I
I Operate Auto-Patch GTX-200-T S I I

pee al Price N~W.'• D 2-meter FM, 100 ~I • I
channels, 30 watts $2599 5 ~Dr Ch'l"fmll'I (incl. 146.94 MHz) n ".. •

•
GTX-200 Delivery I

O 2·meter FM, 100 NOW ,

I channels, 30 watts $ 2199 5 I
was $299.95I (Incl. 146.94 MHz) I
GTX· f00I 0' 1Y, -meter FM, 100 YERY SPECIAL I

I channels, 12 watts $19995 I
was $309.95I (In~.223.5M~) I
~

II 0 2-meter FM. -"", $13995 II
l~~_~~~;;;;~~:""_~12o~c~ha~n~ne~l s~, ~....10 watts :..- ..1 GTX-J

•
1 GTX-2 NOW spPrelcc'eal $27995 II

2-meter FM, 10 channels'$ 1 9 9 9 530 watts was $299.95
• (Incl 14694 MHz) GTX-IT I
I GTX-600 SPECIAL NOW Operate Auto Patch I

D 6-meter FM, 100 $ 2995
I channels, 35 watts $1999 5 Special 3 I

was $309.95 PriceI (Incl. 52.525 MHz) L.. ---I I

I
D PSI-ll Baltery Pack (with charger) @ $109.95 $ - I
D ARX-2 2-M Base Antenna @ $29.95 $ ._--~--~

I D Lambda/ 4 2-M Trunk Antenna @ $29.95 5_ -- I
D TE-I Tone Encoder Pad @ $59.95 s.I D TE-II Tone Encoder Pad @ $49.95 $ I

I
D PSI-9 Port. Power Package (less balteries) @ $29.95 $ I
D PS-l AC Power Supply @ $69.95 $, _

I and the following standard crystals @ $4.50 each: $ I
I

Non-standard crystals @ $6,50 each : $ I
(allow 8 weeks de l ivery.)

I
For factory crysta f i ns tallat ion add $8.50 per transceiver. Sub-Total: $ I
IN residents add 4% sales tax. TOTAL: $. --,-__

I CA residents add 6% safes tax: (minImum order $12 .00) I
I All orders sh ipped post·paid with in continental U.S. PHONE I

NAME AMATEUR CALlL _

I ADDRESS CITY _ STATE & ZIP I
I Payment by: D Certified Check/Money Order D Personal Check D C.O.D. Include I
I

Note: Orders accompanied by persona l checks wit l requi re about two weeks to process. 20% Down. I
D 20% Down Payment Enclosed. Charge Balance To:

I D BankAmericard # Expires I
7 D Master Charge # Expires Interbank # 73 .
, • • Prices and specif ications subject to change without not ice. _
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from page 8

24 hour a day watch also ! Just three
men made the watches come around
pretty often - all for $79.20 a month,
plus $1.95 a day fo r being on
detached duty! The $1 .95 a day was
commuted rations, and we had to feed
ou rselves, We ate in a big Chinese
restaurant - might y fine food!

Anyway, I set up my ham rig after I
got t he Navy station working, and I
had a windom (si ngle wire, off center
fed antenna) cut for 20 meters. Also
had one cut for 40 meters but ran into
too much a RM on 40 to be able to do
much good. Although the west coast
came in pretty well on 40, 20 was t he
best.

I was rather surp rised to find that
from Chungking on 20 meters my
signa ls were apparently going the long
way arou nd via Euro pe and that I was
doi ng really good into the east coast
of the US. Used to get on there
around 6:00 am, which was around
6:00 pm on the east coast, and man,
d id I work the boys back there! For
the major ity of t hem I was the first
XU stat ion any of them had ever
heard, let alone work l

Had a sked with W2CMY and
wo rked W2GT and W3EMM very
often also. I worked a whole bunch of
the members of the Frankfort Rad io
Club around Philadelphia. I worked
t hem in order and sent the OS L cards
to their commun ications manager _.
and he doled them out. I cou ld send
my cards o ut with US postage via t he
di pl omatic pouch, with a better than
average chance of their getting
through. Mail took about 40 da ys
from Chu ngking to the east coast. It
went out via air to Hong Kong, and
later out over the Burma Road to
Rangoon.

Also had a weekly sked with
AC4YN in Tibet. I fixed up a coup le
of guys in the USA with a aso and at
t hat time there were on ly about three
guys in the US who had wo rked him.
They for med a little club ca ll ed
" TWA" - fo r Tibet Workers of
America! I remember seeing a little
SQuib in OST about it - somebody
sent me a copy. I also got chewed out
by a couple of hams in the US for
being some kind of pho ny in Euro pe
using an XU cal lsign! There was one
guy who wro te a very indignant letter
to the ARRL about this pho ny in
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Europe! At the time 1 didn't dare be
too specific as to my location - ham
rad io was verbotten in China, and
since I was in the wart ime capitol of
China, and living in the American
Embassy, I was pretty caut io us for
some time about telling peopl e where
I really was. It took a couple of
months befo re the word got around in
the States that I was legi timate - and
where I was.

Later on, I got chummy with t he
Chin e s e V ice Mi n is te r of
Commu nications and he told me it
was OK for me to operate on t he ham
bands unofficially. He co uldn't really
give me a Chinese ham license, but I
was not to worry - and be sure I
d idn't say anything much about the
Chinese-Japa nese war then in progress.
I thus managed to stay on the air with
no worries. I only operated about 16
months, but I sent out ove r 5000 OS L
cards all ove r the world in that time.

I could make WAC from XU4XA in
15 to 20 minutes a ny evening 
signa ls were somet hing else! All I had
to do was make one sho rt CO and,
from then on, everyone seemed to be
calling me! On the mid watch (1 :00
am to 8:00 am), the re seldom was
much traffic, so I used to shift over to
20m ON and work all over. Europe,
South American and Africa were
always in there; the US started coming
in arou nd 5:30 am and st ayed in until
aro und 10 :00 am. I didn't have a vfo
in those days, but I had about ten
40m xtats that did a pretty good job
of spreading my frequencies around. I
had to change frequencies a lot of
times because of the pile-ups, but we
managed I

Anyway, we had to move to a new
embassy up on top of a h il l, and, as I
only had a few months left to do on
the job (I wanted to go back to the
States, having been in Asia for over
ten years), I dec ided to sell my rig.
The Chinese governmem bought it,
lock, stock and barrel - including my
spa re parts (which were almost
impossible to get in wartime China) 
fo r about six ti mes the price the rig
had originall y cost mel I understand
they used it as a guerri lla stat ion with
Ch in ese o pe ra t ives behind the
J apanese lines. Wo nder what ever
becam e of it??

I left Chungking in August of 1940.
We had to fly out and were limited to
30 pounds of baggage, so I packed up
about 4000 of my a SL cards, all my
logs, my oid bug that I had used for
about 10 years as a Navy operator,
and, together with a few odds and
ends I had accumulated, had it

shipped out over the Burma Road, to
Hong Kong. When a Navy transport
ca me in, it was supposed t o be sent on
to me in the States.

However, it took several mont hs to
get to Hong Kong, and before it could
be fo rwarded to me, the World War
Two business broke out and that's the
last I ever hea rd of my litt le foot
locker! 1 would rather have lost a left
leg than 10 years' accumulation of
OSL cards and all my ham logs, but
t hat's the way it went I I have no idea
who I worked from my various OTHs
out there, with a few except ions. I
don't even have a single one of myoid
XU aSL cards ! Met a guy once afte r
the war who had one, but he wasn't
about to part with itl He was a radio
engineer with the Voice of America
here in California, and I had worked
him when he was a W3 back east.
Boy!! Most of those cards I had would
be a real curiosity these days!
AC4YN, all kinds of Europeans,
Africans, South Americans - pl us all
the ones I got from the Ws over the
yea rs!

Well , I finally got back to the States
around September, 1940. I visited my
family , then went to Philadelphia and
put a new seaplane tender in
commission. We went through the
Panama Canal and to Honolulu, and I
was there on Pearl Harbo r Day. The
ship was kamikazed and bombed ; I
lost all my transm itters du e to fire and
explosion, plus five of my rad iomen. I
was the maintenance chief, and fi nally
got out of the operating after about
12 years. I spent the whole war in the
Pacific, and finally caught another
kamikaze in Okinawa that put us out
of commission until the war was over
- and also killed a few more of my
rad iomen.

After th e war was over I got sent to
a 6 mo n t h advanced teletype
maintenance school. Then, after over
18 years of continuous sea and
overseas duty, 1got sent to the Navy's
first teletype operator school on the
east coast, at Bainbridge, Maryland, as
chief instructor. When that base
closed, I went to Norfo lk, Virginia, in
the same job . Norfo lk decided me to
retire, which I d id.

Came out to California and went
into the dry cleaning business here in
Sacramento, with my brother-in-law.
Then, when the Korea n War started, I
was recalled to active duty and was
sent to Guam as chief in cha rge of the
teletype maintenance shop there.
Busy? We had over 200 teletypes on
the li ne at all t imes I

Then I was sent back to the States
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and was chief in charge of the Navy's
high power, high frequency
transmitter station at Dixon, near
Sacramento. That was NPG and we
had ano ther station in Mare Island
with about 200 transmitters of all
typ es on the floor t here. It has now
been shut down for many years and
all the west coast Navy transmitters
are at Dixon - we had 1280 acres
there and more antennas than you
wou ld believe!

After t he Korean War I worked as
an expediter for a big elect rical
contractor here for awh ile, but lots of
st rikes and labor troubles occurred, so
I went to work for the U5 Army at
the signal depot here as an electronic
technician. Worked fo r t hem fo r 19
years, and about 3-1/2 years ago I
finally ret ired for good with over 42
years service with the federal
government.

I like this seven day weekend deal
(with pay) - but I get less done now
than when I was working a 40 ho ur
week! I get just a shade over $ 12,000
a yea r in pension, so do pretty well.
Manage to buy a bottle of good scotch
now and then! Hi!!

I have a ham rig here, and some old
Navy rece ivers that pre-date WW-2.
Also have a Collins 7551 , a Heathkit
58-40 1 transmitter and one of thei r 2
kW li nears (which I have never used)
- plus several xmtrs I built. I don 't do
too much hamming, but am quite
active in Army MARS. I work about 4
skeds a day and hand le around 200 or
more messages a month - the
"morale" type messages from troops
overseas to their people in the States.

Had to go ssa to keep in the swim
- not too many good CW operators
left anymore - but I do wo rk about 8
CW nets a week in Arm y MARS. Also
have a Coll ins 51S1 receiver (genera l
coverage job). ,

Well, I' ve run on at some length,
but thought you might like to know
what happened to XU4XA in the past
37 or 38 yea rs! Guess you are sti ll
active on the bands. I enjoyed your
article in 73 and it got my mind
run ning way back when, so I tho ught
I'd drop yo u a line. Ho pe it is of
interest to you.

AI Lower W6CLB, ex·X U4X A
3916 Arden Way

Sacramento CA 95825

.\l ' U/If: /{ 0\1-;

Dear Wayne,
In yo ur May issue, yo u published

my letter regarding my problems
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contacting a local club and the
"boorish" behavior of the 2 "hams" I
tried to contact on my own.

I received no less than 1 dozen
rep lies, and than ks to WA31FY (J ay
Kuperman) I will be starting classes at
t he end of September in a local club
he put me in contact with.

I personally want to thank you,
Wayne, for the copy of Novice Class
License Study Guide, which you were
so kind to send me. I have also sent
for and received your 5 wpm code
cassette, which has already helped me
get a head sta rt on that code.

As far as I am conce rned, 73 means
# 1 in amateur rad io magazines.
Thanks again and 73.

Charles F. Super Jr.
Phil adelphia PA

ctn.t.usto» !

Regarding "There's Always Ho pe" ,
Be My Guest, September, 1975 :

This goes to prove at what end FCC
will go to make them look like t he
good guys . I'd say collusion! l ance
tuned across the 40 MHz band and
heard one of the kid wonders, called
CO for nearly three 3 minutes then a
long pause - then came loud and clear
what do I say now dad? What price
publicity?

G. B. Post W6BYP
Nice CA

scn:u Sf'EC7'UI ;1/

I guess I am one of the original
subscribers to the magazine, as I
caught you at the Dayton Hamvention
many years ago and subscribed on the
spot. I thin k it was 3U per issue t hen
and I've never regretted it a bit . It 's
sti ll the finest on t he market and I sti ll
enjoy browsing through the back
issues to pick up bits of info that can
still be used today. I seldom if ever
have too much to say about your
advertisers and if I get stung I usually
take my beati ng and don't go back for
seconds.

I t hink you should know about
Spectrum Communications, as yo ur
review of their product caught my eye
and I purchased one of thei r repeater
receiver boards a month or so ago. I
still don't believe it!

This Spectrum board surpasses anv
thing I've ever seen. The sensitivity
and lack of intermod is something to
be seen and appreciated, I can' t say
too much for Joe deCourcelle and his
fi ne group, as they have taken a

personal interest in my new repeater
(using their equipment! that is above
and beyond the interest usually shown
to any customer. I expect to have the
t ransmitter boa rd this month. as welt
as one of th eir 12 channel units for
my mobile. In both the old repeater
and the new one, I am using Peter
S tar k' s excellent d igi tal control
system and IDer that appeared in the
February and March 19 73 issues. It
works like a dream and he too has
been of help in getting us over t he
rough spots.

As of Septembe r 1, the receiver and
contro l circu its were complete, and in
shakedown testing on a 24 hours a
day, 7 days a week basis I've had no
problems with either of them. The
new repeater is a desk top, rack and
panel, set up with individual power
supplies for each unit and set up for
either dual antennas or duptexer use.
It has the Data Signal 12 tone decoder
boa rd which I built from their
excellent kit and will be set up for
eutopetch using a con trol circui t
designed and built by one of the local
hams and now in use by the Wyan
dotte, Michigan repeater group.

Keep up the good work. You and
your fine group are responsible for
many of the improvements in 2 meter
FM - and are a real credit to ham
radio.

Lee Pennington K80VJ
Lincoln Park MI

JJf.' fJSIIJE ClUT

Here is a hint I use when printed
circuit parts are removed and I want
to enlarge or make a hole in t he
so lder.

I take a piece of e lement wire
(chrome plated ) and push it t hro ugh
when I heat t he solder. The so lder
doesn't stick to chrome. I have even
used a short piece cut slanted on the
end for a drill to drill small holes. It's
slow but sure, especially if you have a
variable speed drill.

I use it to make shunts in ser ies
wit h a mil li am meter to get correct
charging current for my meads.

I use a light bulb in series with my
small ac fan to slow it down to half
speed. (I use the same wattage bulb as
the ten} It puts out almost as much
air and will last a lot longer. An added
feature at night is that it makes a good
night light, too.

I use neon (NE·2) bulbs with a 22k
resistor in series in my penci l so ldering
gun a nd so lder sucker. Th is way I can
tell if it's on witho ut burni ng my
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hand. I also use a light bulb in series
with them, but I have a sho rting
switch so I ca n get full power in
minut es by just shorti ng the bulb out.
The iron won 't burn up nearl y as
qu ickl y th is way and it' s hot when I
need it to solder small jobs (wi th the
bu lb still in series with the iron). Th is
comes with many years of experience
like using the piece of bra id off
shielded wire to soak up solder.

I'm bedfast, so I keep a lot of
"[unque" on the bed . A 2' x 3 ' sheet
of '/.a" plywood with abou t # 10
coppe r wire, masking taped to t he top
edge all the way arou nd, makes a good
workbench and thi ngs won't roll off
with the wi re there. The masking tape
a lso covers the edge and spli nte rs.

I built the voltage regul ated power
suppl y in the May, 1975 issue (pages
85-87) and it wo rked a few minutes
and the n q uit. I found t he 723 V. R.
had blown. I put in a new o ne and it
gets hot. I haven' t found t he t ro ub le
yet.

S. D. Sales has a special on t he 723
free, if you buy the MJ·3001 at $1.99,
as advertised in 73 mag. They are sure
a fi ne com pa ny to deal with. If a ny o f
t heir parts go bad, I write them and
they replace them free, postage and
a ll , and sometimes throw in some free
parts, too. They don' t ask fo r the bad
parts, ei t he r.

I have a large ash tray, so I used
some # 16 copper and we nt clea r
a round it w ith some ind entations in
the top to lay my soldering penci ls in.
Now no more burned wires and bed
sheets. J ust d on' t touch the wi re whi le
it's hot .

1f I stick tapewriter labels on
something like xta l mark ings o n the 2
meter rig, I clean it fir st w ith lighter
flu id. 1f it comes loose, I use some
Scotch tape over it.

On the children's ba nd (CB) rad io
o ne night I hea rd a fellow tell another
one about 2 girl s spending t he night
with him - and he even told thei r
nam es and wher e they we re from. 1
guess it pays to advertise. Hi!

I've heard about everyt hing o n CB
possib le, from little kids singing a
complete song, tapes, and fights over
whose channel it was. I listen for fun
when I don' t feel like worki ng on
so met hi ng o r bu ild ing and
sometimes when 1 am. Maybe that's
wh y some things don't wo rk. Hi! I
picked u p b ig mama on Ch. 6 TV o ne
night clear ac ross town from here. She
said someone was griping about
hearing her o n an adjacent CB
channel, so I checked and I cou ld
hear her 3 up and 3 down and more -
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except they were being used. I've
heard she has a linear and an amplified
mike. Thanks fo r listeni ng . . .

Lee Lanterman
Frederick OK

I want to thank you fo r the prompt
response to my o rders fo r boo ks and
tapes in the past. I wo uld also like to
say t hat I t hin k 73 Magazine is t he
best ham publication around. Wayne
Green is to be commended for his
time and effort to help struggling
future amateurs like myself with the
code and theory. Kee p up the good
work!

John Wingard
Columbus GA

.\ 0 cu.u«

Observed, w ritten in chalk , on a
Un ion Pacif ic boxca r passi ng through
Salt Lake City on Au gust 30, 1975:
"W2NSD OS L". Thought you would
be interested.

Dallas Barre tt WA7MEL
Salt Lake City UT

Interested. and perplexed. I visited
Salt Lake City in early August, but
didn't have any chalk. - Wa yne.

IJl UU :TIl ' \ .s

I took advantage of your subscrip
tion and code tape offer just a few
months ago and have already found
that the benefit s have been wo rth the
pri ce.

Listening to W1AW was fine to a
poi nt, but it was the tape that put me
over the hump. I passed the General
code test with ease. Your General
Class License Study Guide was
invaluable in help ing me put all the
requ ired technical knowl edge together
o n the writte n exam. I'm sure that the
Advanced Class Study Guide, t hat I
purchased personally from you in
Rochester in May, will help me obtain
the Advanced class ticket on the first

''V.
As fa r as the magazine is concerned,

I've enjoyed the mixt u re o f techn ica l
and narrative a rticles. I fou nd the
art icle by Pau l Rudolph WB60MT in
the September 1975 issue entitled,
" Full Break-in at 60 wpm?" to be
very timely. I'm now keying my trans
mitter, activating a sidetone and
muti ng my receiver very simply and

r el iably . Prior to the article's
appearance I had concocted some wild
schemes to do the same thing !

So keep those comments, articles
and projects comi ng, Wayne!

One favor - please give directions
on how to reach your off ices once in
Peterborough . On my vacation in July
my XY L and I drove around town
quite a while without finding your
locat io n.

Steve Zahas
Williamsville NY

Get on u.s. 101, east of town, and
look for towers . - Ed.

/\ H't 'T

I 've been an inactive ham fo r over 3
yea rs (my wife says I was born a ham
and am never inactive) , and just got
back on the air by putting a 2m FM
rig in the car. I now find that all my
hard-won theory is kaput because
some wise/guy got ti red of writing
about grids, plates and fi laments, and
got people thinking about little blttv
plastic thi ngs wit h somethi ng ca lled
emitters and collectors inside!

Now, as if that wasn 't bad enough,
some other c low n took a bunch of the
above plastic doohickeys and mixed
them up with a lot of ..,.".. 's
and !( ' soHe m ust have then
ro lled them out flat and st uck about
16 (yes, sixteen) litt le w ires onto it
and called it an IC.

Now I ask you, is that any way for
an otherwise nice bunch of guys to act
while I wasn't looking? Where in the
hell do I plug in a spare 6 L06 in o ne
of those little boxes? And where, oh
where, do I attach t he +250 V from
m y t rusty supply with the 141b
transformer?

And worst of all, what do I tell my
11 year old son (whom I encouraged
to study for his Novice exam ) when
he asks me, " What's the difference
between a common cathode and a
common anode LE D, Daddy??"

1 woul d also like to start bui lding
accessory items for 2m FM using
those plastic thingamajigs, but 1 can't
decide which would be a more suit
able how-to-do-it book, The 2m FM
Handbook or VHF Projects For Ama
teur and Experimenter . So, I'm
tossing it in your lap. Pic k one and
send it.

Bear in mind that a dummy like me
needs more than just a schemat ic to
make it work. As an example, do my
chassis punches still work on that
plastic stuff with the copper on o ne
side?
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Seriously, thanks for writi ng How
To Use FM. It was a big he lp in
avoiding th e major errors when I first
fired up the 2m FM rig. The XYL here
has a Qu est ion, though : When t he girl
on the cover finally puts on her
blouse, does the carry strap go over it
or under it?

Jeff Combs WA2ASO
Turnersville NJ

If Judy Repeater ever puts on her
blouse we could be in a lot of trouble
- it can't be just the listings of
repeaters that are selling all those
Repeater Atlas 's. About that +250 . . .
how about a big red switch on the
front panel, mount it insulated with a
"self-destruc t" sign and hook that to
the 250? - Wayne.

(;OOJ) (; l!) S

Please send th e 14 wpm cassette
and put my name on your
subscription list for at least the next
t hree years. I've got the last couple
issues from one of my local amateur
dealers and have been quite impressed
with your articles and construc tion
pro jects.

I hold a 1st class FCC phone ticket
and make my living mainta ining and
doi ng system design on a bus iness
band com municat ion system and, as a
result of th is, I am probably mo re
critical of construct ion projects than
most readers. I've read a few issues of
OST and find myself wo ndering if t he
autho rs have an insat iable need to see
their name in print o r if they 're
deluding themselves into thi nking that
rea l people build thi ngs like that !
They seem to see just how many
odd-ball parts they can get in a project
and it couldn't be any good unless it
costs two hundred bucks.

Keep up the quality of your
magazine and be assured that your
subscriptions will multiply and be
happy. The good guys always win in
the end!

William E. Adams
Columbus OH

It is not that I adm ire the "code
phrases" or ten-codes on cit izen's
band, but there may be some need for
abbreviated phone signals for rapid, or
more rapid, co mmunicat ion, or for
more concise mean ings, such as the
following (now being used to some
degree in this area) :
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S-0 1 You 've got to be kidding!!!
8-02 Get off my back.
8-03 He shut down an hour ago,

so you can Quit cal ling himll!
8-04 ... I hear you 5 by 9, but I don 't

want to talk to you II!
8-05 . . . You're sure beautiful when

you 're mad.
S-06 . .. What do you expect, the

W(8) - only got a 3 by 4
report.

8-07 Use a dummy load, stupid!!
8-08 Big deal , so what???
8-09 ..• Bea u t if u l signal, simply

beautiful.
8-10 . .. I give up, see you in the next

pile-up.
8-11 I've been had!!
8-12 Sorry about that.
8-14 May the great kahuna befou l

your rf clipper.
S- 15 ... Great scott! Are you pa id by

the word??
8-16 .. . How about t elling it to some

one who rea lly cares??
S- 17 . . . I just hope the FCC catches

up with you.
S-18 Same to you, fetra!!1
S-19 What was his call???
S-20 Where's he at???
S-21 I did not design the stupid

riqll!
8-2 2 . . . Th is has to be the wo rst

contact I've ever hadl ll
8·23 Bug off, stup id.
8·24 He is listening up ten kHz, so

you ca n quit calli ng him on
t his one!!!

S-25 .. . He is working t he OX by call
area, so quit call ing and wait
you r tur n.

S-26 . . . He is work ing the OX from a
list.

8-27 ... The net on this frequency
term inated half an hour ago,
so how about you stopping
the effort to check in???

8-28 . .. The frequency is already in
use.

8-29 .. . How about getting on the
right frequency for a
change???

8-30 . . . Get on my frequency,
stupid!!!

8-31 .. . You are o nly 5 kHz out of
the band.

8-32 ... Come on over for a cup of
brew.

8-33 . . . Are you crocked to the eye
brows??

8-34 ... Pardon me, sir, but I believe
you think you are talking to
someone who cares!!

8-35 ... What's wrong, have you no
antenna?

8-36 . .. Your deviation is only about

four times too wide for the
repeater.

8·37 See you tomorrow, 73s .
8·38 Terminating operations here.
8-39 Who is calling me???
8-40 What t ime do you th ink you

have???
8·41 ... You are too weak to under

stand.
S-42 ... You are as strong as horse-

radish, here.
8-43 Let's change frequency.
8-44 Listen for you up ten.
S-45 Listen down ten for you.
S-46 Why do you want to know??
8-47 So and so covered yo u up, so

try again .

There may be other phrases. but
these are the ones known here.

M. L. Braun Ka lQB
Bellevue QH

SORI< )'

A few months ago I entered a
" first " subscription to 73 as a trial. I
like your style. The technical art icles,
the ed itorials, Amsat information, and
your ads are excellent. I am only sorry
that I did not subscribe for 3 years.

R. C. Cunningham W3UJO
Pittsburgh PA

GIVING VI ' HU~ V/~'N

Re "0·60 MH z Synthesizer",
September issue, please note with
interest the frequency pictured in t he
snaps hot. It ' s heartwarming to know
that there are st ill gallant stalwarts
around who'd rather die than give up
eleven meters. My hat's off to Mr.
Calvin . . . 10·4?

Nelson Roberts WB6J FS
Westlake Village CA

ttu: 10-0 LJEC()JJf:J:

Mr. Biddle (August, 1975, page
136) asked about a "descrambler" ...
our local PO uses a scrambler from
time to time. 10-0 is their code for
going to the device. The unit is ve ry
simple for th is particular t ype of
encod ing. Anyone with reasonable
ability in electronics should be able to
bu ild the device. I don't want to make
an article about this . . . I feel that the
pol ice departments have enough
trouble with the cons and crooks
having monitors to listen in with.

Continued on page 221
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Larry Kahaner WB2NEL
4259 Bedford Avenue
Brooklyn NY 11229

xposeops
•
.p

T he purpose of this article is not only to
teach the basics of flip flops, but also

to help the ham builder understand the
circuits which he sees every day in magazines
and construction project books.

All of us try to follow the builder's
explanation of operation but may fall short
of full understanding due to ignorance in
certain shorthand notations or unfamiliar
phrases such as "the flip flop is now set," or
"it operates in a master-slave configuration,"
or more common, lithe device witl be
allowed to toggle."

We decide to skip the explanation and
build it anyway . It works, but we miss the
joy of knowing how it works. Hopefully,
these intermittent knowledge gaps now can
be filled once and for all.

The flip flop has an amazing talent: a
memory.

This may not seem like much to you, but
for a chunk of silicon it's quite an accom
plishment.

This memory is the basis of all computers
and counters. After all, what is counting but
remembering what you had last? And the
beauty of learning about flip flops is that
there is no new background material with
which to grapple. All that is needed is an
understanding of the TIL primer in the July
ISSU e.

Take a minute and review the four basic
gates and the action of the clocking input.

There are four basic types of fl ip flops.
They are the R-S, D,T and J-K. All have two
stable states, either 0 or 1. This is known as
bistable. Sometimes flip flops are referred to
as bistable multivibrators. Another name
you might have seen is bistable latch . They
are all the same thing, a form of the flip
flop.

R-S Type

Fig. 1 shows the simple R-S flip flop or
latch. The S means SET and the R means
RESET. Other terms used are PRESET and
CLEAR, respectively.

By convention, the outputs Q and Q
cannot be equal. In fact, the bar over any
letter means "not". Q is called "not Q".

To show the action, let 's assume that Q =
1 and Q = O. Because of the feedback loops

s , 0

, 0,

Fig. 1. R-S flip flop.
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Fig. 2(b ). Follo w the ac tion !

Fig. 2(a). Initial condition.
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Fig. 2(d ). S goes to 0 and ou tputs reverse.

Fig. 2(c). Outputs reverse and stay, even th ough R
is re turned to 1.

Fig. 2(e). Outp uts stay reversed, even if S 15

returned to 1.

the B input is 1 and the A input is O. For the
in itial state in the NAND flip fl op (NO R
gates can also be used) R and S are always 1.
So we have the initial co ndition, as shown in
Fig. 2(a).

If you recall the NAND truth table, only
inpu ts of 1,1 yie ld 0; all other combinations
give 1.

If we drive R to 0 the foll owing chain
takes place. The R input of 0 combines with
the 1 input at B to make the output at Q =
1. This 1 feeds back to the A in put and
combines with the S = 1 input to make a 0
output at Q. Th is 0 feeds back to the input
at B, as seen in Fig. 2(b).

Whew! But look what happened! Our
outputs are reversed! Even if we return R to
its initial state of 1, . the output will still
remain, as we see in Fig. 2(c) .

That momentary driving of R to 0 could
be a push-button or a cl ock pulse.

Now if we take our final condition of
2(c) and impress S to 0, the outputs will f lip
around again. And th ey will stay, even if S is
returned to 1. See Figs. 2(d ) and 2(e) .

The name flip fl op is th us shown to be
quite appropriate.

A flip flop is said to be in the SET
condition if the Q output is 1. The RES ET
condition ex ists if the Q is 1.

Fig. 2(a) is a SET sta te and 2(c) is a
RESET co ndition. The rule: If a fli p flop is
SET, driving RESET to 0 will change the
output. If it is RE SET, driving SET to 0 will
change the output.

The sy mme try is beautiful. If it's SET,
reset it. If it 's RESET, set it .

But what happens if both R and S are
impressed to O? Well, that is the problem
with the R-S latch. The answer is ambiguous.
Since you never know which 0 came first,
the output is unpredictabl e. Try it, and
you'll see the fun.

A sc hematic diagram of a flip flop may
show the actual gates or it may show a
confi gura tio n such as Fig. 3(a). A personal
favorite is shown in Fig. 3(b).

Ei ther way, it indicates that something
like what is shown in Fig. 3(c) may have
been done with (for instance) the 7400 chip .

Not all flip fl ops will be made fr om chips
containing only simple gates. Some ICs have
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Fig. 3(b). Flip flop sho wing chip it came from.

::

s

,

Fig. 3(a). R-S flip flop.
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Asynchronous opera tion ex is ts when
circuits are operating independently of eac h
other. Each individual circuit has its own
input a nd it responds to these inputs.

Synchronous operation relies on a
common input suc h as a clock to feed all the
circuits in the syste m. All functions rely on
the clock.

If we add a clocking input to our R-S flip
flop, two addition al NAND gates are used.
These gates insure th at the latch works only
when the clock pulse (l) is present. In Fig. 5
the input of C will be 0 o nly if th e A input is
1 and the clock pulse is 1 . Remember that
the R-S configuration latches only on the 0
drive - and we have sup plied it.

5
o

Fig. 4. NOR gated flip flop.

,

D Type

The second type of fl ip flop is the D or
delay ty pe. Since we st ill have the problem
of the SET and RESET inputs being the
same (causing an un predictable ou tput), the
best we can do is to insure that we don't
have th e same inputs at the same time.

In Fig. 6 the inverter (E) negates all
inputs; 0 becomes 1 and 1 becomes O. We
emplo y it to feed the B input. By placing it
there whil e feeding it and A from the same
input, we can be certain that the signals
reaching the gates will be different.

Any signal going to A will remain the
same and those passing through the inverter
to B will c hange.

The D type ca n also have PRESET and
CLEAR controls . They are supe rior or over
rid ing functions. No mailer what is going on,
commands o n these controls have priority .
When either of these inpu ts is present (0),
the output will go to 0 or 1 depending upon
which functi on is e mployed .

In schema tic diagrams, the letter "D" is
the only indica tion of the flip fl op type.

,

5
Qo

7,Cn n

l p.•

- p. p.-e
c

L ~

L ~ 4ROUND, Q

Fig. S(c ). 7400 wired in R·S latch configuration .

nip fl ops and other elaborate circu its within
one package.

The R-S latch ca n also be made using
NOR gale s (Fig. 4). In this case th e inpu ts
are held low (0) and driven high (1) to sta rt
the nip fl op function. It 's just the opposite
of the NAND gate nip flop, where inp uts are
held high (l) a nd driven lo w (0) to activa te.

The NOR flip fl op is not used much. It is
easier to use NAND gates. They are also
cheaper and more available .

In the NOR flip flop inputs of 1,1 are not
allowed, just as 0,0 inpu ts are not allowed in
the NAND configuration.

Clocking

Two types of logic circuits are used. One
is synchro no us and the other is non -sy nch
ronous or asy nchronous.
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YPIlE SET

· 0· 0

CLOCK " 0

ACLE AR
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CLOCK <, »>

\ ,j »>
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Fig. 6(b~ D type with PRESET and CLEAR.

If th e clock is 1, th e master will see th is
and activate . However, the slave will see the
inve rs ion of this (0) because of gate 9, and
not ac tivate .

The feedbac k via lines a and b from slave
to master will be valid until the clock pulse
is o. Then t he slave will energize du e to t he
inversi on of this pulse from 0 to 1. But now
th e master is disabled because it sees the 0
straigh t from the cloc k.

The information is passed from master to
slave. The next pulse will feed the output of
the slave bac k to the master and so o n.

A sequence o f four ste ps takes place .
1. Isolate slave from master.
2. Enter information to master.
3. Disable master.
4. Transfer information from master
to slave.

All thi s takes time . That is a useful
property . A J-K can be used for sto rage of
information while ano ther circui t is doing
something else . The two informations can
then rendezvou s a t th e proper time. The J-K
also solves the same ambiguous inpu t
problem of the si mple R-S. It 's p re tty good
as a toggle, too .

Some examples of J-K flip fl ops are the
7470, 74 73 and 7476. Each has a unique
property such as number of flip flops,
different voltage and frequ ency rat ings, and
different controls.

How the Flip Flop Counts (or, Here 's the
Part We've All Been Waiting For)

We have seen th at it ta kes two pulses to
return a fl ip fl op to its initi al sta te. If we

Fig. 6(a). D type fljp fl op.

•
• I 0

I c

/ 1
cr "" I( I <,

~ lI
I 00 I, ,

Il- S LATCH

Fig. S. Synchronous clocking of R-S latch.

l-K Type

The J-K flip fl o p is very widel y used . The
inputs J and K co rrespond to S and R. The
gates 1-4 are th e master section and 5-8 the
slave sec tion. Gate 9 is used as an inverter.
(Although not shown, a constan t input of 1
is kept o n the other inpu t. It will combine
with the othe r inpu t to invert it. 1 and 1
y ie ld 0 ; 1 and 0 yield 1.)

Both sections are synchronous (use the
same clock pulse) and are act ivated by a
pulse of 1.

TType

The toggle or T type does what its
pic turesque name impl ies - it toggles.

The lo gic is such t hat the output will
change regardless of what it was prio r to
cloc king. But this o nly happens if the clock
is fast enough. If it is not rap id, the output
will change state and then retu rn . It will
forever change and change back again .

Toggle flip flo ps have been assigned
mixed jobs. When a clock pu lse is applied,
th e ou tpu t will change o nce every input
cycle. Therefore , it completes one o utpu t
cycle (no t just change) for every two input
cycles. This gives a divide-by-two property
which is used in counters and calc ulators.

Another use is in random output devices
li ke "electronic dice" and "heads-tail s"
circuits, which electronics magazines arc so
fond of printing o nce a year. Since it is
unknown where th e c ircuit is toggling a t th e
moment, a stop-toggling command will
produce a random outpu t.

IC typ es which are D flip flops are 7474
(co ntai ns 2 flip flo ps with PRESET and
CLEAR) and 7475 (co ntains 4 flip fl ops
without PRESET and CLEAR) .
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Fig. 9. Flip flop counter.

again. Pulse 4 flips section A and passes a
pulse to b, where it combines with the pu lse
already there to flip section B. Our monitor
at the output of B rings, buzzes or ligh ts,
and we know we have counted to 4.

After 16 pulses the entire counter IS

returned to O. We have counted to 16!

5

• Qc

<;
/'CLOC I<

->
Q0, •

T

F;g. 7(a). T type flip flop.

, .
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Pf'l( SET

Q

Experimentation

Many readers have asked how to convert
this type of "pure" knowledge into practical
app lication. The IC mystique still lives! Just
experiment. Buy some ICs and hook them
up. See what happens when you do "this" or
" that". T here is no great mystery. They will
work - reall y!

Here are some suggestions to help you
play arou nd.

1) Ge t a 5 volt power supply. It 's cheap if
you build o ne. The October, 1974 issue of
73 has a fine o ne. If you like printed
c irc uits, Radio Shack has a board which is
almost the same (excep t for part values).
Par ts are very cheap fro m the advertisers in
73.

2) Moni tor the output with some li ght
em itt ing diodes (LEDs). They te ll you if t he
output is high (1) or low (0).

3) Get data sheets on ICs that you wish
to work with. They have the circuit d iagrams
of the internal gates so you know how to
hoo k them up. They also give 0 and 1 values.

4) Never be embarrassed to return non·
working chips. The same mass production
techniques which brought down the price
also brought down the quality . Don't get
worried, though : Most ICs will functi on
properly, but if they don't, return them. I
have never had a store not replace a non
working chip. Even the mail order houses
exchange them without a hassle.

5) New breadboard kits have been
arriving on the markets. I haven't tried them,
but they look good .

6) ICs are rugged . Don't be afraid of
them.

Q

Q

CLEAR

CLOC K

','

Fig. 7(b). T type with PRESET and CLEAR.

Fig. B(a). J·K flip flop made from R-5 latches.

CLOCK F r

•

, r-: Q,
s

' V ' t>
CLOCI<

X1 ,
•• , 1< Q•L

9

"" •

start with Q as 1, it will take two pulses to
ma ke it 1 again. The me mory remembers the
first pulse and waits fo r the next.

T herefore, if we mon itor the output of Q
we can te ll when the inpu t has comple ted
two pulses. Since each fl ip flop counts by
"twos", placing t hem together will allow the
first to count by two, the second by four,
the third by e ight, and so o n (Fig. 9).

T hink of each flip fl op as having two
stages. In itially, all inpu ts a nd ou tputs are O.
Pulse 1 wil l energize a j , Pulse 2 will return
the first flip flop to its init ial condition and
store a pulse at bj , Pulse 3 act ivates a j

Fig. B(b). J·K type with PRESET and CLEAR. . .. WB2NEL
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W&§§llJ] - the radio
eompang

See the complete line of radios at these authorized dealers . . .

Yaesu Musen USA, tnc., 7625 E. Rosecrans, No. 29,
Paramount, CA 90723

ABC Communications
17541 15th Ave. NE
Seattle WA 98155
206-364-6410

Adirondack Radio Supply
185 W. Main St.
Amsterdam NY 12010
518-842-8350

Amateur Electron ic Supply
4828 W. Fond Du Lac Ave.
Milwaukee WI 53216
414-442-4200

Amateur Electronic Supply
621 Commonwealth Ave.
Orlando FL 32003
305-894-3238

Amateur Electronic Supply
17929 Euclid Avenue
Cleveland OH 44112
216-486-7330

Burghardt Amateur Center
124 First Ave. NW
Watertown SO 57201
605-886-7314

Conley Rad io Supply
101 S. 31 st St.
Billings MT 59101
406-259-9554

C W Electronics
1401 Blake St.
Denver CO 80202
303-244-5523

Ed Juge Electronics
3850 S. Freeway
Fort Worth TX 76110
817-926-5221

Electronic International
Service Corp.
11305 Elkin St.
Wheaton MD 20902
301 -946-1088

Freck Radio Supply
38 Biltmore Ave.
Ashvill e NC 28807
704-254-9551

Gary Radio
8199 Clairemont Mesa

Boul evard
San Diego CA 92111
714-292-1440

Graham Electronics
133 S. Pennsylvania St.
Indianapolis IN 46204
317-634-8486

Ham Radio Center
8342 Olive Blvd.
St. Louis MO 63732
800-325-3636

Ham Radio Outlet
999 Howard Ave.
Burlingame CA 94010
415-342-5757

Hamtronics
4033 Brownsvill e Rd.
Trevose PA 19047
215-357-1400

Harrison Radio
20 Smith St.
Farmingdale, L1 , NY 11735
516-293-7990

Henry Radio
11240 W. Olympic Blvd.
Los Angeles CA 90064
213-272-0861

Honolulu Electronics
819 Keeaumoku St.
Honolulu HI 96814
808-949-5564

Klaus Radio Inc.
8400 N. Pioneer Pkwy.
Peoria I L 61614
309-691-4840

Oregon Ham Sales
409 W. First Ave.
Albany OR 97321
503-926-4591

Quement Electronics
1000 S. Bascom Ave.
San Jose CA 95128
408-998-5900

Racom Electronics
15051 S. E. 128th St.
Renton WA 98055
206-255-6656
Radio Inc.
1000 S. Main
Tul sa OK 74119
918-587-9123

Teco
1717 S. Jupiter Rd_
Garland TX 75042
800-527-4642
(214-348-8800 in

Texas)

Vickers Electronics
500 E. Main St.
Durham NC 27702
919-683-1597

Webster Radio
2602 Ashlan
Fresno CA 97326
209-224-5111

Wil son Electronics
428B S. Polaris Ave_
Las Vegas NV 89103
702-739-1931
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ND yau can

REALLY CARRY
it with yau!

,

.-

36

Our Touch tone encoder comes encased in a beautiful pocket
secretary and features-
• A built-in speaker for acoustic coupling
• Miniature phone jack with cord for plug-in use
• Self-contained 9 volt power source

569.95

Telecommunication Control SYSTEMS
Oiv. of Communications, Inc.

Haverhill and York Sts.
Andover, Mass. 01810
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Breakthrough

fast Scan ATV

Fig. 1. MHW-710 output vs input power.

A re yo u tired of using your tube ATV
rig as an auxil iary room hea te r? Is

your r ig taking up valuable space that could
be better used fo r storage of your porno
magazi ne collec tion ? Does everyone thin k
your rig looks like a booby prize won at a
hamfest raffle? Are you tired of searching
through surplus store garbage cans fo r fin al
amplifier tubes? Have you been afraid to get
into amateu r te levision because of the
above? If your answer to any or all of the
above is yes, then the ATV Modified
Regency HR-440 is for you!

It is not only a compact, solid sta te, 10
Watt average TV transmitter, but has a

ec
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Required Test Equipmen t

I. UHF wattmeter (Bird 43) with 50 Ohm dummy load. (50 feet of RG-5S into a
Heath Cantenna results in a good UHF load.)

2. 20,000 Ohms per volt (or greater) VOM.

Required Modification Tools

I. 30 Watt soldering iron and 60/40 solder.
2. Diagonal cutters.
3. Needlenose pliers.
4. Wirestrippers.
5. Sere wdriver (to tigh ten #4-40 serews).
6. [eweler 's screwdriver.
7. Nutdriver set (Radio Shack 64-I SOO; $3.29).
S. Desoldering toot or remover wick (Radio Shack 64--2090; $1.49).
9. Variable speed elec tric drill with the following bits:
a. 3/32" (op tional hole starter)
b. 1/4 "
c.3/S"
IO. File (to clean burrs from h oles).
II. 1/2" wrench (for tigh tening UG-I094 nuts).
12. RTV or nut-tightening solu tion.
13. Ruler.

Required Tune-Up Tools
I. 0.0 75 plas tic hex alignment tool.
2. Thin tipped insulated screwdriver. Both availabte in single tool, GC #9304 ($. 55).

Required Reference

Regency Owner's Manual Model HR-440 440 MHz Amateur FM Transceiver (supplied
with rig; $5.00 o therwise). Regency Elec tronics, 7707 Records Street, Indianapolis IN
46226.

TO CONVERTER
8 TV SET

""A'"

®
F lo! RECEIVER

"''-

..
II
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I
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".REI.AY r - --- - - - -- - - - ---- - - - - - - - - -
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J """""-.A se ,. 18 10 ". ".MHW- 71O ""'-"-'.
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Fig. 2. HR-440 Mod ATV transceiver block diagram
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squelc hed aud io .receiver,. to boot. It's
adaptable for simplex and/or repeater
operation and is compatible with the
popular "audio on the video carrier" format.
You can even operate ATV from your car o r
in the fie ld wi th a rechargeable battery.

This paper detail s t he mod ification
procedure necessary to use an HR-440 for
fas t scan amateur television use. Approxi
matel y $25 in parts and 5 hours of labor,
us i ng p roper tools, a re require d to
implement th e conversion.

Transmitter Modificati on (Figs. 1,2 and 3)
Video amplitude modula tion of the

carr ier is achieved through collector
modu latio n of the driver stage immediate ly
preceding the Motorola MHW-710 power
amplifier module. Th is is accomplished usi ng
a video modulato r board added internally in
the rig. A somewhat linear o utp ut signal is
possible due to the outp ut vs. input per
formance characteristics of the module
operat ing in the 7 to 10 Watt region as
sho wn in Fig. 1.
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Fig. 3 . Modification schematic.
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Fig. 4. Performance curves - linearit y. (a) Top scale: video in .5 Vldiv.; bottom scale: detected rf out
10 mVldiv.; axis = 0; 20 usee/div. horizontal; 10 Watts average out. (b) Top scale: video in
uncalibrated; bottom scale: detected rf out uncalibrated; 10 usee/div. 10 Watts average out.

Although true linearity is not achieved,
few, if any, will be able to detect the slight
non-linearity when viewing the picture. Most
noticeable, when observed on an osc illo
scope display of the detected rf, will be
compression of the sync tips (highest power
levels). Again, this is not a problem since the
majority of amateurs use compressed or
clipped sync anyway to achieve a greater
average power level from their transmitters.
(Most TV sets are capable of locking up to a
picture exhibiting very low sync pulse level.)

This modification scheme results in
amplitude modulation of the carrier, for
video, and frequency modulation of the
same carrier, for audio. Since a TV rece iver

cannot receive both the picture and audio
simultaneously unless the audio is located
4.5 MHz above the video carrier, a separate
receiver tuned to the carrier must be
employed to demodulate the audio from the
440. Such a receiver is available in the
HR-440.

Receiver Modification (Figs. 2 and 3)

The HR-440 relay-to-receiver wiring is
modified to permit the bulk of the rece ived
signal from the antenna to be routed
ultimately to a TV receiver (via connector
UK") for video display . Using an external
coupler, a small portion of the signal is fed
into the HR-440 receiver (via connector
UR JI

) to provide television audio.

Fig. 5. Performance curves - frequency response. (a) Top scale: video in .5 Vjwv. ; bottom scale:
detected rt out 10 mVldiv.; axis = 0 ; 20 usee/div. horizontal; 10 Watts average out ; burst order (in
MHz): .5, loS, 2.0, 3.0, 3.58, and 4.2. (b) Top scale: video in uncalibrated; bottom scale : detected rf
out uncalrbrated: 10 usec/div.; 10 Watts out average; burst order (in MHz) : .5, 1.5, 2.0, 3.0, 3.58, and
4.2.
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Fig. 6. Transmitter board 600-406, foil side.

Fig. 7. Drill and label guides (not drawn to scale ).

Modification Procedure

Before proceeding, make sure the rig is
operating properl y using the 446.0 MHz
cry stals supplied . Immed iately order the
crystals fo r amate ur television o peratio n in
your local area. Delivery is approximate ly 1
month; see parts list.

1. Remove tran sceiver cover by un
scre wing the two large bolts located at the
sides.

2. To remove speaker, unscrew the two
small metal screws (o ne on each side )
hold ing the spea ker bracket. Carefully place
the speaker assembly alo ng side of th e unit.

3. Locate R401 o n the tran smitter board;
see Fig. 6. Check its value. If it is 150 Ohm s,
as was installed in th e first fac tory
production run , replace it with an 82 Ohm,
l4 Watt resistor. This fac to ry authorized
modification desenses the Vswr limiting
circuit to improve output power levels into
slightly mismatched antenna systems.
Re-install speaker.
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Fig. 8. Tinning UG· I094.

Fig. 9. Video modu lator - component side. Tabs
cut off o f D40 and D41. Resistors and diode
mounte d vertically.

NOTE : THE WARRANTEE WILL BE VOID
UPON I MP LEMENTING THE
FOLLOWIN G MODIFI CATION
PROCEDURE.

01 IN4001
D~Q2 2N222U

05 ~ODI

D4 041 0 1

4. Turn rig over so t hat fo il side is facing
you. Locate R406 (10 Ohms) on the
transmi tter board referring to Fig. 6. Using a
soldering iron with a deso ldering device,
remove solder around bo th R406 leads.
Al ternately apply pressure to each lead using
the solderi ng iron tip to release the resistor
fro m th e PC board. You can use a lead from
a spare y.; Watt resistor to help p ush the
R406 leads through. SAVE R406. You will
use it later. Make sure both holes are
complete ly c lear of solder.

Approximate Time, Steps 1-4 = '" hour

5. Using Fi g. 7, very carefully drill three
3/8" holes in the rear chass is. A smaller drill
size, such as 3/32", may be helpfu l to
init ially start t he hole. When drill ing, hold
chassis securely and with foi l side up to
prevent metal particles fro m fall ing into the
electro nics. Clean burrs from holes with a
file and apply labels "Video," UK" and "R"
as sho wn in the figure.

6. Insert three UG·l094 connectors into
the holes. Loosely mou nt t hem with the
loc kwashers and nu ts supplied . Do not
tighten. Tin, with a soldering iron and
solder, a portion of th e grounded edge of the
UG·1094 "K" and " R" co nnec tors. See Fig.
8.

It will probably take several minutes to
develop enough heat to permit a good sold er
fl ow. (The tinning operation will permit
RG·1 88 sh ields, desc ri bed later , to be
proper ly termi nated to ground.) Tighten all
three connectors with a ~" wrench, making
sure th at the tinned regions are faci ng up.
Approximate Time, Steps 5 and 6 = 1 hour

7. Mount all components to the video
modulator PC board as sho wn in Fig. 9,
noting the following:

a) Double-chec k polarities of the 100 u F
capacitors, 0 4001 and 0 41 0 1 transistors
and the 1N4001 diode.

b) Sea t both pots as close as possible to
PC board.

c) Clip off tabs of 040 and 0 41
transistors.

d) The diode and all resistors are
moun ted vertically .

e) Keep leads short and solde r gl obs small
on the fo il side of the board.

8. Add wires to th e video modulator
board as fo llows:

a) Strip y, " insulation of a 10" length of
RG·1 88. Separate center co nductor and
shield. Strip 1/8" insulation from center
conductor. Solder center conductor to " IN"
on board and shield to adjace nt ground hole.

b) Solder 8" of insulated #24 solid wire
to "OUT."

c) Solder 8" of insulated #24 solid wire
to II B+".

d) Solder 1" of insulated #24 so lid wire
to ground hole provided near " B+" hole.
Approximate Time, Steps 7 and 8 = 1Y,
hours

9. Remove speaker. Mount the video
modulator board inside the rig on the left
side wall (with front of rig facing yo u), as
shown in Fig. 12. Existing holes in th e
chassis wall are used. Use two y, " long fl at
head # 4·40 screws, #4 spacers 1/ 8" long,
lockwashers and nuts. Video modula to r
board fo il faces the chassis wall; pot
adjustments facing up. Put a dab of RTV (or
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Fig. 10. Regency HR·440 Video Mod ula tor (similar + 12

in structure to W(JMZL T44 m odulator describ ed t
in QST,
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edge of the fro nt wall. Direc t the wire-end
throu gh the hole located above and between
the volume and squelc h pots so th at it
pro trudes through the fr ont of the r ig. Pl ace
a !h" piece of spaghetti over this wire and
solder it to the miniature switc h as shown in
Fig. 12. Push spaghetti over contact.

14. So lder one end of a 10 Ohm resis tor,
namely R406 removed in Step 4, to the
cen ter termi nal of the switc h. So lder the
o ther end to a 4" piece of insulated #24
wire. Usc a large piece of spaghet ti to
comple te ly cover the res is tor and solder
joints. The other end of the wire is soldered
to the plated-through hole in the transmitter
board, formerly occupied by R406, that is
electrically connected to 1.403. It is the hole
furthest away from the wall. See Figs. 6 and
12. The resistor and wire shou ld also have

si mi lar solution) o n the nu ts af ter they
are tightened to preve nt them from
loosening and fa lli ng into the rig under
severe vibra tion.

10. Connect the RG-188 cable from the
video modulator board to the "Video" BNC
connector on the rear. Shield is soldered to
the groun d of the ad jacent power co nnector.
Route cable along the si de and rear walls.

11 . So lder the 1" wire from the video
modula tor board (ground) to the grounded
term in al of the near by microphone
connecto r.
Approximate Time, Steps 9, 10 and 11 ; ;,;
hour

12. In order to mount the front panel
mode selector switch, pu ll o ff the three
knobs on the front panel. Using a jeweler's
screwdriver, pry off black escutcheon plate
whic h is glued to the chrome-plated bezel.
As shown in Fig. 7, d rill a W' ho le and
mount a miniatu re SPDT toggle swi tch.

13. Route wire from "OUT" o n video TIr1':?'ftm~8~~'[:~fl~' ~,~. ]~~~~~~~modulator board along the up per, inside I ~ , 1,1 '"' ,
I I. r ~ ~;;o.

Fig. 11. Video modulator "':" [oil side. Board available J'~ "'W,;;.p~L"'i:"'~"' .
from Stu Mitchell WA(JDYJ. See parts list. _.
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23. Re-i nsta ll speaker. The large cut-off
end is adjacent to the relay.

24. Re-instal l case on rig.

SPAGliETTI - _

Tune-Up Procedure

I nstall crysta ls fo r television fre quencies
in you r local area (typically 439.25 MHz
transmit , 439.25 MHz simplex receive, and
427.25 MHz repea ter receive) . Follow
installation instru ctions detailed on page 9
of the HR-440 Owner's Manual.
A. Transmitter

1. Retune tra nsmitter as described on
pages 12 and 13 of the Owner's Manual
using a UHF wattmeter with dummy load. A
20,000 Ohms/volt YOM may be used in lieu
of the VTVM specified. IMPORTANT: Both
leads of the YOM or VTVM must be fl oating
with respect to ground. The front panel
mode switch sh ould be in the "FM" position
for this initial tune-up.

2. Set the "C" or contrast control
(accessible from the top of the case) fully
counterclockwise (CCW).

Fig. 12. Modification componen ts layou t - top
vr ew,

been routed th rough the same fron t panel
hole described in Step 13.

15. Solder one end of a 4" in sulated # 24
soli d wire to the remaining R406 hole (B+)
and route it along with the wi re from " B+"
on the video modulator board through the
front panel hole described in Step 13. Slip a
piece of spaghe tti over both wires and solder
to the remaining contact on the switch.

16. Replace front panel escutcheon plate
onto the chrome-plated bezel and replace all
knobs. Use a YOM as a continuity tester to
determine the switch position which shorts
the center switch contact to " OUT" on the
video modulator board . Label th is posi tion
"TV" on the front plate and th e other
position "FM".
Approximate Time, Steps 12 through 16 =
3/4 hour

17. Using a solder removal device, remove
the center conducto r and shield of the wh ite
coax cable terminated on the receiver board
near the antenna connector. Do not unsolder
this cable at the re lay end. Re-solder th is
cable to the BNC connector "K" installed in
Step 6. Solder the shield to the t inned
portion of the BNC. You may have to keep
the soldering iron touching the connec tor
for a considerable period to develop enough
heat to solder the shie ld.

18. Connect a 3" length of RG-1 88
between the receiver board holes emptied by
Step 17 and BNC connecto r "R" installed in
Step 6. Connect shield as described in Step
17.

19. Bend both speaker termi nals 90
degrees inward using needlenose pliers (to
provide sufficient clearance for video modu
lator board components after the speaker is
mounted).

20. Drill two \4" holes on top of the case
and label as shown in Fig. 7.

21. Carefully loosen relay by removing
two screws on chassis side. Completely wrap
relay in copper fo il and ground to relay
support bar. Re-install sc rews and secure
relay in original posi tion.
Approximate Time, Steps 17 through 21 =
1~ hours. Except for final tune-up, the
modification is c omple te . To t al
Approximate Time = 5 hours

22. Follow procedure in the tune-up
sec tion.
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Fig. 13. Operational configurations. (a) Home use
- video and audio transmit; video and audio
receive. (b) Mobile/field use - video and audio
transmit ; audio receive.

3. Set the "L " or power level control
fully c lockwise (CW) .

4. Set the mode selector switch on the
fro nt panel to the "TV" position. The rig
should now opera te as it did in the " FM"
position (or as it did before modif icat ion);
i.e., about 15 Watts out from a cold start
into a matched 50 Ohm load.

5. Connect th e video ou tpu t of a TV
camera pro ducing a 0.5 to 2.0 volt
peak-t o -pe a k signal to the "Video"
connec tor on the back of the rig.

6. Using the watt meter, turn the Il l"
control coun terc lockwise (CCW) until 10
Watts is read. IMPORTANT: 10 Watts is
possible only when a properly ma tched
antenna system is used.

7. Viewing the picture o n a conve rted TV
se t, turn the contras t control "C" clockwise
(CW) un til a picture starts to appear on the

screen. Recheck the output power and if
necessary readjust " L" for 10 Watts. Keep
turning "C" clockwise until a good picture
appears. Readju st "L " fo r 10 Watts.

8. Re-peak C405, C408, C412 and the
top of T401 for maximum outp ut power.
Set C408 sligh tly counterc loc kwise (CCW)
past its pea k and the top core of T401
slightly clockwise (CW) pas t its peak.

9. Repeat Step 7 if necessary.
10 . Once on the air, usina an antenna

wi th a through-line wattmeter and a remote
receiving station to watch your picture, the
rig can be properly fi ne-tuned to provide an
excellent quality picture. NOTE : Do not set
"C" too high or you will cause cu t-off or
buzzing o n the audio channe l.
B. Receiver - Follow procedure o n page 11
of the Owner's Manual with the signal
generator connected to "R" on the rig.

UHF TO VHF
CONVERTER

Bn: - 999
OR 666

fMOOlFIEOI

I

FROM PREAMP A TO " R"

FROM PREAMP

A

TO " R"

coup
LER

B

I I. ~ dB

- I dB

TO 999
RG - 56

TO 999 <<:===:J
Fig. 14. Coupler implementaUon. Method (a) - simple, inexpensive; results in large drop of audio
receiver (HR·4 40) sensitivi ty but is adequate for most applications. Method (b) - more expensive but
provides greater audio channel sensitivity . Low cost co upler availab le from Minicircui ts Lab, 837-843
Utica Ave., Brooklyn NY 11 203,21 2-34 2-2500. # PD CI0- l, $ 11.95 (q ty 5-49), does n ot com e with
connectors bu t could fit into Janel Pre-amp; or #ZDCI O- l , $26.95 (qty 4-24), with BNC connectors
In case.
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PARTS LIST

Unit Total
Part # Description Oty . Cost Cost Source of Supply

1 4 39 .25 HR-440 xm it xtat 1 6 .50 Shepherd Industries
4 39 .25 HR44Q rev xtal 1 4 .9 5 P.O. Box 4 279
427.25 HR44Q re v xtal 1 4.95 Overland Par k KS 66204
( for T V repeater reception) $ 15 min . or der; D elivery

about 30 days. Prices
are postpaid.

2 UG·l094 BNC Bul khead connect 3 1.10 3.30 Numerous

3 Subminiature SPOT Toggl e Sw 1 1.39 Radio Shack 275-6 13
7/32 or 114" mounting hole or equal

4 Dry tra nsfer or stick-on
le ttering kit

5 #1.4 solid insulated w ire 30"

6 Spaghett i; 1/8" 00 3"

7 1/2" long # 4·40 fl athead 2
screws. Head length not
greater than 1/16". File
down if necessary .

8 4-40 nuts 2

9 #4 lockwashers 2

10 #4 hole. l IS" long spacer. 2
metal o r plast ic

11 AG-1 88 cable 13" Cable Stu Mitchell WAGOYJ/4
& 14761 Dodson

12 Video M odula tor PC board, 1 Board Woodbridge V A 22193
etched, cut and drilled $3.00 Post paid

01 1N4001 Di ode 1 .09

R1 100 Ohm p ot #43P10 1 Spectrol 1 1.35 James Electronics
R2 470 Ohm, Y. Watt, 10% 1 .0 5 P.O. 80x 822
R3 5k pot, #43P502 Spectrol 1 1.3 5 Befmont CA 9 4002
R4 1.0k, %Watt, 10 % 1 .0 5 141 5} 592·809 7
R5 82 Ohm , Yo Watt, 10% 1 .05 Add 5% for postage &
R6 4 .7k, % Watt, 10 % 1 .05 handl ing; 8 day delivery
R7 10k, % Watt, 10% 1 .05 $ 5.00 m in. order .
C1, 2 100 uF ,16 V dc Radi al 2 .19 .38
01, 2 2N2222A 2 .20 .40

03 04001, 04004 or 0 400 7 (GEl 1 1.00 Schweber [Nationwide)
approx . or Spec t ro n ics, 1009

04 04101,04104, or 04107 (GEl 1 1.00 Garfi eld St. , Oak Par k
approx. Illinois 60304 ($2 .35

ppd fo r 04107 & 04007)

BNC Male to BNC Male
4 to 12" [for recvr hookup) 1 4.8 5 Pom ona or equal

Copper Foil , C ircuit Sti k #9252 1 sheet 1.29
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The R- 5990 and the T- 5 990 is the most ve rsatile sol id state
receiver and t ra nsmitter combinat ion on the ham bands.
Thousands of " Tw ins" have proven themselves th rough daily
use. Everything that made them the best remain ... only their
appearance has changed .

Available a. select Kenwood dealers throughout the U.S.

Kmuwd. . . paasata: ill amateur ramp
• OiSlributed by

TRIO-KENWOOD
COMMUNICATIONS INC.

11 6 East Alondra / Gardena . Cal ifornia 90248
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w. K. McKeJJips WB4DC V
313 Elizabeth A venue
Albany GA 31705
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I checked the Vee li ne with my vo ltmeter
and sure enough, t he regu lated Vee lines
were down to about 4 .6 volts and " hairy, "
even th ou gh I had split up th e loads bet ween
two LM 309 IC voltage regu lators (which
shou ld each have handled a fu ll Amp). In
fac t, th e LMs were so hot you cou ld fry eggs
on th e heat sink . The thing was drawing
upwards of three Amps and the LEDs were
doing the worst drawing.

Having recently been involved in try ing to
so lve a problem wi th an IC digital clock, I
remembered the unique way tha t th e clock
display s were stro bed to decode the
numerals into ..,Qnly seven lines. Strobing is
just another way of saying th at th e power
was be ing applied to firs t one segmen t and
then ano ther, so fast that the eye cou ldn' t
detect th e flic ker. Th is also resu lted in
power being ap plied to onl y o ne segment at
a time, and t he power sup ply was never
"seeing" mo re than about a 20 rnA load at
any time. Wonderfu l!

•••
rc
ces

TO STROBE
IN PUT

IO KH rIOOKHr

•

Fig. 1. All n/1 0 = 7490.

± CRYSTAl LHERE

~ esc
, , , ,
ro ili ili re ,

I t t 1000 eye

W e ll , I'd managed to bu ild my own
home brew freq uency meter, mostly

from the K5DUS artic le in th e March, 1973
issu e of 73, only to discover that the most
lightly covered su bject, the regulated power
su pply, was insufficient to power my version
of the instru ment. I not only had ac hum o n
the Vee line, but J had little samp les of
everything that was going on inside th e
timing circuits also appear ing on the +5 volt
" regulated" Vee li ne. As every body kno ws
(but doesn 't ta ke into account), transistor
devices are curren t eating li ttle mon sters and
must be fed properl y or e lse! Something in
there was using up mil s like mad.
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I built the strobe circuitry on a plug-in
card and eased it into a spare slo t which I
had provided to cover Murphy's Law on
homebuilt equipme nt.

I then removed the jumper wire which
connected all the display anodes and
brought a wire from each anode in turn to
one of the pass transistor leads. I included a
separate wire for the little LED that shows
the gate is "open". This used up seven of the
possible ten outputs and left three "spares"
in case something else turned up.

Back into the socket went the old line
cord and again I checked the Vee Jines. This
time the Vee Jines were pure. I was getting a
good solid 5 volts on each of the VRs and
the strobe circuitry was drawing only about
90 mils. The power supply assembly fit
nicely back into the rear of the case with the
heat sink only mildly warm to the touch.

At 83.3 Hz/sec the display appears solidly
lit to the eye and the count is not a bit
affected by what is being used to power the
displays.

I've since wondered whether I couldn't
have put the whole thing, more or less, on a
synchronized strobe and reduced th e power
consumption even more, but that would
mean more brain work - and everybody
knows that hams like to do things the easy
way. Any ideas, anyo ne?

Fig. 2. All transistors are 2N3904 PNP. All resistors
are ~ Watt .
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,
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~
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5600
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Before I cou ld work it all out (I'm a slow
thinker), W5NPD's article ap peared in the
Jul y, 1975 Ham Radio about mul tiplexing
(strobing) LED surp lus calculator displ ays
for ham use. These mult i-digit, one piece
LED disp lays are out of those little hand
held calcula tors wh ich have become so
plenti ful and are absolutely useless unless
they are strobed.

Anyway, this saved me a lot of trou ble
try ing to design some thi ng new. I would
strobe the di splay anodes and reduce the
amount of power they used to about a six th
and sti ll have adequate brigh tness. It would
also save me from re-e nginee ring the whole
power supply , whic h I had neatl y tucked
into the leftover space at the back of the
cabine t.

We start with 1000 Hz borrowed fro m
the timing chain. If you are using a 1 MHz
crystal for your standard, the ta keoff po int
would be at the output of the third 7490 IC
from the 1 MHz oscillator. See Fig. 1. From
this point the 1 kHz goes into the strobe
circuit and into the 7492 divide-by-twelve
countdown Ie. In W5NPD's sc hemat ic he
used a 7490 divide-by-ten IC, which gives a
scan frequency of 100 Hz, but I figured that
by going to the 7492 I would get about 83.3
Hz scan (whic h gives a longer duty cycle
with consequent brighter display). The
binary outp ut of the 7492 is then presented
to a 7441 IC, which converts it to a
one-in- ten output. The 7441 was designed to
drive numeral ele me nts in a Nixie tube by
grounding whichever element it wanted to
light up. Very nice! Since the IC couldn't
handle the current being used by the LED
displays, we use a cheap pass transistor to do
the dirty work. All that is needed is a 5600
Ohm " pu ll up" resistor on each of the ten
output leads and a 470 Ohm resistor to limit
base current. Ha! Now we're getting some
where! See Fig. 2.

In order to ge t the highest brigh mess to
the displays, I hooked the pass transistor
Vee line to the power supply right where the
rectified de goes into the first filter
capacitor. There's a high 120 Hz ripple there
(as might be expected), but there are also
about 8 volts pulsating de (and th e LEDs
are n't bothered a bit by that).
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TEMPOICL 146A
.. . a VH F/FM mobile transceiver fo r the
2 meter amateur band. It is co mpact, ru gged ly
bui lt and comp lete ly so lid sta te. One channel ""
supplied plus two channels of your choicef~t:.~

144 to 148 MHz coverage 0 Multifrequency
spread of 2 MHz 0 12 channel possible 0
Metering of output and receive 0 Internal
speaker, dynamic m icrophone , moun ti ng
brac ke t and power cord supp lied . A Tempo
"best buy" at $239.00 .

The TEMPO line ...
commercial quality

at amateur prices
Compare this equ ipment with any other available.

Compare their performance, their qual ity of const ruction ,
their ease of maintenance, and then compare

prices. Your choice will have to be TEMPO.

TEMPO/1mb
So much for so little! 2
watt VHF I FM hand held
6 Channel capability, solid
sta te, 12 VDC.1 44-148 M Hz
(any two M Hz), includes
1 pair of crystals, bu il t- in
charging terminals tor ni
cad cells, S-meter, battery
level meter, telescoping
whip antenna, internal
speaker & microphone.

FMH.MC f o r Ma""" & $199.00
commerc'.al ....~ 'c..

.. l!lO av",I"hl ..

-

UHF (400 to 5 12 MHz)
Drive Po wer Outpul Model No. Pr ice

2W 70W 70002 $270
lOW 70W 70010 $250
lOW 70W 70030 $210

2W 40W 40002 $180
lOW 40W 40010 $ 145

2W lOW 10002 $ 125
FCC Tvp .. . ce"p . .. o1 m od.. lo ,, 100 ft~ ";I,,h (...

The Tempo 6N2 meets the demand for a
high power six meter and two meter
power amplifier. Using a pair of Eim ac
8874 tubes it provides 2000 watts PEP
input on SSB and 1000 watts inpu t on CW
and FM . Completely self-conta ined in
one small desk mount cabinet w ith
in terna l solid state power supply, built-in
blower and RF relative power ind icator.

$795 .00
The Tempo 2002 .. 2 meters only $695 .00
The Tempo 2006 .. 6 meters only $695.00

TEMPO
6NZ -

TEMPO VHF/UHF AMPLIFIERS
V H F 1135 to 175 MHzl

Dri.... Po_ QuIp.. , Model No . Price
2W 130W 13OA02 $199

lOW l30W 13OA10 $179
JOW l30W 130AJO $189

2W SOW 80A02 $169
lOW 80W 80Al0 $ 149
JOW 80W 80AJO $ 159

As new as tomorrow! The superb CL-220
embodies the same genera l specificat ions as
th e CL- 146A , but operates in the freq uen cy
range of 220-225 MHz (any two MHz wit hout
retuni ng). At $299 .00 it is undoubted ly the best
value available today.

TEMPO
CL220

Solid state power am
plifiers for use in most

land mobile applications. Increase the
range, c lari ty, re l iab ility and speed of two
way com munications.

Available at select dealers throughout th e u.s.

11 240 W . Olym p ic Blvd . , Los Angeles . Calif. 90064 213/ 471-670 1
931 N . Euclid , Anaheim , Cali f. 92801 714 1712·9200
Butler , Mi ssouri 64730 816 /679-31 27



W. Edm und Hood W2 FEZ
116 W. Park Sf.
Albion NY 14411

The Sensuous Tuned

Lunch Box

E nd-fed ante nnas seem to have lost their
popularity about the time coax came

into ready supply in the ham world. The
reasons are quite obvious: A center-fed
dip ole is easy to match wi th coax , vou
don't have rf floating all around your shack,
and fina lly, most of today's transmitters
have low impedance o utput. From th e stand
point of convenience, however, they are
hard to beat, especially when you take your
rig with you on vacation .

As I mentioned, most transmitters have a
low impedance output. The end of a half
wave antenna is very high in impedance.
Consequently, if an end-fed ante nna is to be
used, some kind of impedance-tran sforming
device is needed - hence the antenna tuner.

I picked up the lunch box for SO¢ at the
local junk shop. The rest of the parts came
either from my junk box or from the trash
can at work. For the ham with out the
convenient access to discarded elec tronic
goodies that I enjoy, the indu ctor would
probably be the most expensive component,
and even that is no big deal.

The circuit used is called an Ill-network,"
and is a favorite wherever a low-to-high
impedance transformation is used . Perhaps it
is over-s imp lification, bu t I fin d it easiest to
understand by rearranging it to look like the
classical parall el-tuned c ircuit with the signal
source in series. A parallel-tuned circuit,
which is wh at the ante nna sees, is a high
impedance device. On t he o ther hand, circu
lating curre nts wit hin the circuit are quite
high, and ve ry little voltage exists between
the " low" end of the coil and gro und. Low
voltage and high current defines a low
imped ance. Thus the transmitter sees a low
impedance load .

The latch and handle were taken off the
box long enough to paint it. If you want a
"cool" looking tuner, leave the original
design intact. After drilling the mounting
holes for the co nnecto rs, strip the paint
fro m around each hole on the inside of the
box to provide a good grou nd connection.
Just to be o n the safe side, I ran a wire to
join the ground points of all parts. You
might not want to do that.

- -, ' .
• •-,; di
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Fig. 1(a) . The bask L-network.

the right ball park . No change of inductance
was needed in my unit. Now key your
transmitter with reduced drive, and tu nc for
maximum forward power. (CAUT ION : Do
this with your transmitter drive reduced to
give a bout 50"10 of its normal ou tpu t.) Next
switch your reflected power meter to read
swr and adjust the tuner fo r a dip in swr.
Now you're ready to set you r t ran smitter for
full output and fi ne-adjust th e tuner if
necessary .

Once tuned up , you will fi nd you have an
almost im measura bly small swr. The tuner
has a fairl y wide to lerance to small changes
in frequ ency . For larger changes, simp ly
readjust fo r minimum swr. Experience with
this ty pe of tuner indicate s that the needed
indu ctance is inversely proportional to fre-

Fig. 1(bJ. Rearranging (a), we see th e antenna at
the to p of a parallel-tuned circuit, while the
transmitter o u tp u t is in series with the circuit
componen ts, therefore seeing a low impedance.

•

·-:.~J;I~
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Note that t he re are two inpu t con nectors.
Heath transmitters often use an RCA phono
connector for the antenna, while most
oth ers use the 50-239. Banana jacks rece ive
the end of the ante nna wire, and a lead to an
exte rnal ground, if needed .

You will need a reflecte d-power indicator
to tune it up . Generally speaking, the poi nt
of maximum forward power does not corres
pond exactly with the poi nt of minimum
swr. You want the lowest possibl e swr,
becau se it is only in that co nd it ion that such
things as low-pass filters work exactly as
designed.

Tuning up t his t hing for the first time can
be a head ache, but it need not be. Troub les
come o nly if you arc working with more
than o ne var iable . However, if you know the
approximate setting where your transmitter
matches into fifty Ohms, set it there and
leave it alone while you wor k with t he tuner.
With the ante nna in place, se t your statio n
to the receive mode and tunc the capacitor
for maximum receive sensit ivity . If your
tuner seems to ap proach bu t no t pass th at
po int, you may need to change the ind uc
tance. Remove tu rns if it approaches peak at
minimum C; add turns if it a pproac hes peak
at maximum C. This operation gets you into
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longwire on 20, and a 3 wave lo ngwire on
15, all of wh ich have si mila r e nd-feed impe
dance.

For those who may doubt that this thing
works, it was fired up o n 75 phon e at 9 : 15
am, Augu st 10, 1975. The transmitter was a
Heath 5B401. Signal report was 59+ in
Cl eveland, about 200 miles away. 5wr was
measured at 1.15 to 1 into a 125 fo ot wire.
Later that day. when I chec ke d into the
Western New York Emergency Net, with the
lunch box still in the syste m, I was reported
as having " one of the best signals you've ever
put into the net."

Parts list

Jl - SO·239
J2 - RCA ph one co nnector
J3, J4 - Single banana jacks
C - 100 pF a ir variable
L - 80m : 27 mH B&W 3059, or equivalent ; 40m:
13 mH B&W 3053 , or equivalent ; 20m : 6 mH B&W
3052, or equivalent ; 15m : 4 mH B&W 3048, minus
3 turns; 10m: Experiment!

Above valu es are for half wave an te nnas. By
tapping off tu rns in the 80 meter uni t , y ou can
feed an 80 meter a ntenna o n 40, 20 and 15 with an
e xcellent SWf. Po wer li m its depend m ostly o n wire
size in th e coil and plate spac ing in the capacito r.
This unit should he OK up to 400 Watts o r SQ. For
higher power, use a breed box and make your coil
from a B&W 3064.

. . . W2FEZ

Fig. 2. The lunch box schema tic (see Parts List fo r
componen t values).

....,.
ACE m

obsoletes
ordinary
breadboards

On all models ...
simply plug;n your

COffipQnents and in ter
conne<;1with 22-98. solid

wire . A ll models accept all
DIP's, TO-S's and disclelM

with leads up 10 .032" diametltf.
MultIPle buses can Pilsily be linked for POWltf and ground dislributiorl.
reset and clock lines. shift command, etc. 8ases: gold-anodized .Iumi·
num. Terminals: .....,.....corrosi¥e nickel·siIvef. Four rubber feet inchJded.

quency, with about 123 feet of antenna.
Although I didn't do it in this particular
tuner, I have, in other tuners using the same
circuit, operated multiband by simply
tapping the coil. You may need to experi
ment a bit, bu t if you tap it about midway
for 40 meters, 25% from the input end for
20, and about 16% from the input end for
15, very satisfactory swr can be achieved
using an 80 meter half wave antenna. It
simply becomes full wave on 40, a 2 wave
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iJlnTH3Mk3
10-15-20 Meter Tri-Band Antenna
No matter how you stack 'em,
Hy-Gain is still the best.

Order No. 389
Order No. 221
Order No. 390

Outstanding performance makes the difference in Hy-Gains popular 3
element TH3Mk3 tri-band beam. Superior construction makes it the best.
The Hy-Gain TH3Mk3 superior construction includes a cast aluminum,
tilt head . universal boom-to-mast bracket that accommodates masts from
1V4 " to 2V2" . Allows easy tilting for installation, maintenance and tu ni ng .
and provides mast feedthru for beam stacki ng .
Taper swaged slotted tubing o n all elements. Taper swaged for larger
diamete r tubinq at the element root where it cou nts, and less wind loading
at the element t ip. Slotted fo r easy adj ustment and read justment.
Full circumference compression c lamps at all joi nts are mechanically and
electrically superior to self-tapping metal screws.
Extra heavy gauge machine-formed . element-to-boom brackets with
plastic sleeves used only for insulation. Bracket design allows full
support.
" Hy-Q" traps for each band are tuned at the factory. You can tune the
antenna . using charts supplied in the manual. for optimum performance
on your preferred mode. phone or CWo
Hv-Galns exclusive Beta Match for optimum matching . balanced input
o n all 3 bands and DC ground to el imina te precipitation stat ic.
Fo r best resu lts. use with Hy-Gain BN-86 bal un is recommended.
o Up to 8 db gain. • Net weight .. .36 Ibs.
0 20-25 db tron t-to-back, 0 Boom length .. . 14'.
• VSWR less than 1.5 :1 at resonance. • Longest element. .. 27 '.
• 1 KW AM . 2 KW PEP power capability . • Su rface area ... 5.1 sq. ft.
• Turning radius ... 15.7 '. • Nominal 50 ohm input.

For pr ices and information , contact yo u r local iJln
Hy-Gain distributor o r write Hy-Gain .

Hy-Gai n Electronics Corporation . 8601 Northeast Highway SiK ; Lincoln , NE 68507 : 402 / 464-9151 : 'rerex 48-6424.
Branch Ollice and Warehouse , 6100 Sepu lveda Btvd., #322 : Van Nuys. CA 91401 ; 213/785-4532; 'retex 65-1359.
Oistributed in Canada by Lectron Radio Sales. Ltd.: 211 Hunter Street West ; Peterborough. Ontario.

Other great Hy-Gain Tri-Band beams...

TH6DXX s-erement Super Thunderbird
TH3JR a-eiernent Thunderbird Jr.
TH2Mk3 Inexpensive z-erement
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You KNOW vou need QSLs!

GBt some you can be proud of...
•

StVle W - 81
ack type. blue World.

and-save rnoneq]
ONL Y $6 for 250, $10 for 500, $15 for 1,000, and $20 for 2,000.

How can 73 make such beautiful cards, printed on the best coated
stock, available for about half the regular cost? Our business is 73
Magazine and QSLs just help keep things going during slack days of the
month. We do this at cost just to keep busy - you get the benefit. How
many shacks have your QSL card proudly on display?

The world and satellite are printed in blue, your name, address and
call are in black. The QSO information is a standard form on the back.

OOMEST IC ORDE RS ON LY---------------------
QSL Dept.• 73 MAGAZINE. Peterborough NH 03458

Name Calll _

Address; _

City' State Zip _

Awards to be liste d : _

o Cash 0 Check I BudJlf~lWl! 0 BankAmericard - .....--- .-, o MasterCharge

Style

O w 0 $6 - 250

World 0 $10 - 500 Card No.

O x 0 $15- 1000 Exp iration Date

Sate llite 0 $20 - 2000 Signature
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Bill Brown W0S YK
28 Marine Lane
Hazelwood MO 63042

•
'9n oestau

•
,n e ?

•

Th e Saga of th e Brou -n Bomber.

A fte r many years o f viewing the ads of
Telrex Laboratories, sho wi ng th eir

"Big Bertha," I finally got to see one in the
fl esh. In 1963 I vis ited Dr. Megebow K2HLB
and enjoyed operating his station to his
stacked yagis. Since I was of modest means,
this antenna system was far from my reac h.
Seven years later, afte r the death of K2HLB,
this antenna system was purchased and
delivered to Mem phis, Te nnessee.

Before the erec tion of this mast (with the
4 sections on the ground and with the
permission of the owner), I checked the size
of the pipes as to wall t hic kness, length and
diameter size. I found o ut that all pipes were
of regular wall thickness start ing with a #2
and increasing to the bottom section of 14 ",
wh ich is a #14 pipe .

I started getting prices and soon ordered
the top two sectio ns, which are 2-7/8" and
3-1/2" ou tside diameter. At this point I had
less th an $10.00 invested, but I was on my
way. My next step was to purc hase a Linco ln
225 A ac welder. The complete outfit sells
for $99.00. Not being a wel der, it took me a
week or two to pic k up this skil l. Using the
new drag rods, nice looking welds can be

made by the novice welder. After welding
the first two sections together, I purchased 3
more pieces to make up the f irst section.
They were of 3·1/2" std, 4" std and 5" o.d.,
all of .250" (approx .) wall thic kness
common black steel pipe.

My garage is 25 ' x 40', so sec tions were
welded up less than 40' in length. Th e first
sect ion was 26' and its total weight was 310
pounds.

After these five pieces were welded and
painted, they were laid aside and progress
started o n section two. Total cos t at this
point was $43.00, which, divided by 26 feet,
equals $1 .65 per foot. Secti on two was made
up of four pieces (5" std , 6" std, 7" std, and
8" std] . All were .3 125" wa ll thic kness; to tal
length was 29', wi th total weigh t abou t 800
pou nds. Concre te bloc ks were used as horses
to support the pipe du ring the weld ing
operation. Up to this point no mechanical
means had been used to raise and lower the
pipes as all the sections weighed less than
200 pou nds.

The third section, 34' in length, was made
of 4 pieces wh ich were 9", 10", 11 It, and
12" std. A 5 ton hydraulic jack was used to
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engage these sections together, as well as was
a 16' long 4 x 4, used as a lever.

Section four was made of o ne 40 foot
long piece of 14" o.d. pipe (.375" wall
thic kness) . Th is section weighed 21 37
pounds, but was easily raise d and lowered
with the 5 ton jack. To keep the pipe
sections concentric, stee l spacers 1/ 2" wide,
spo t-welded at 120 degrees, did the job.
These pieces were ground down on a
grindin g wheel to a clearance of .010",
Overlap between pipe sec tions varied from
14" at the top to 24" at the bottom of mast.

Cli mbing steps were made from 3/4" stee l
rod 7" long, th readed on o ne end to screw
into a 3/4" nut whic h was wel ded to the
mast. Eight boom mounti ng plates were
wel ded at the followi ng levels above the
ground: 41', 47', 53', 65', 85', 96', 103', and

110 '. The total length of the mast was 127',
of wh ich 10 feet is below the ground. The
top mounti ng plate is 7' below the top of
the mast, for a boom strut for larger beams.

After the locatio n for the mast was
determined, concrete forms were erected
and leveled, for ming a square 7' x 7'. Hand
digging was then begun and conti nued to a
depth of 11'. This was do ne a little at a time
and, afte r a depth of 7' was reached, dirt was
hauled out with the help of five gallon
buckets.

A 12' section of 18" pipe (with a wall
thic kness of .500") was used for the con
crete tube. At the bottom end of th is tube, a
steel pla te 36" x 36" was welded, to keep
the tube plumb in the concrete . Before
welding the tube to the plate, a bearing race
was held in place by using 3 angle clips 120
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1 pc 2·7/8" o.d . tubing 5/16" wall x b' 2"
1 pc 3·1/2" o.d. tubing 5/16" wall x 4 ' 11"
1 pc 3·1/2" std .2 26" wall x 7' 2"
1 pc 4" std .237" wall x 7' 10"
1 pc 5" o.d . .300" wall x 8' A"
1 pc 5" std .2 58" wall x 8 ' 2"
1 pc 6" std .280" wall x 8' A"
1 pc 7" std .30 1" wall x 9' 1"
1 pc 8" std .375" wall 11 ' A"
1 pc 9" std .3 1'Z' wall x la' a"
1 pc 10" std .30 7" wall x 10' A"
1 pc 11 " 111.750 " o .d. I .400" walt x 'l O' 0"
1 pc 12" std .330" WClII x 10' 0"
1 pc 14" std 375" wall x 40' 0"
1 pc 18" o. d. ,500" wall x 11 ' 6 "

Concrete 7' x 7' x 11 ' 119 v ard s]
Mach. wor k (tubing)
M isc. steel
Paint (3 coats)
1 PKSE60 & 1 PKSE1 0 Boston Gear Sprockets
2 side bear ings (stock from 17" o.d. x 1.5000" wall)

Mach, work
1 rai n shiel d

$ 4 .78
5.08
7.80

10.19
16.50
16 .18
19.80
29. 10
38.40
46.80
48.20
85.40
63.10

399. 36
2 13.9 3

$1 .004.62

$ 3 0 1. 00
60.00
75.00
20.00
36. 70
60.20
25 .00
20.00

$597.9 0

$1 .004 .62

597 .9 0

$ 1.602.52

Table 1, Parts List. 11 '1' at a tctal cos t of $ 1602.52 :; $13.69 per foo t.

•

degrees apart. Adju stment of the race WaS
made by 1/2" bolts thr eaded into clips.

A large roller bearing was given to me; it
had been taken fro m the main ax le of a

The main roller bearing.

NOV/DEC 1975

diese] locomotive, designed to support 100
tons at a speed of 120 mph . The bearing was
used, but in perfect co nd itio n. With Illy total
weight of 3 tons and one third of a
revolution per minute, my safety factor was
very good. I knew that, if the an ay did not
work DXvwise usi ng thi s bearing, a t least I
cou ld have the fastes t beam in the wes t. This
part icular bearing was made by Ti rukcn
(model # 560650-561251 TS); mall, si mi lar
bearings are use d in industry.

Eight gallons of #20 motor oil was
poured in the bottom of the tube for
lubrication of ro ller bear ing. Note the 1/2"
pipe running from the top of concre te to the
bottom of the bearing, to remove any water
mi xed in the oil because of condensation .

A bronze bearing was machined to fit the
top and inside of the 18" tube. Thi s bearing
is 4"· wide and ju st under 2" thick, giving a
clearance of .0 63". Rotation of the mast is
so easy that my wife can turn it with o ne
hand. A rain shie ld is welded to th e mast just
above the conc re te tube to prevent rain
running down into the oi l. A step down ratio
o f 6 to 1 is made by having a Boston gear
sproc ket of 60 teeth red uced to 10 teeth o n
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The Brown Bom ber - ready for action.
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D-D ENTERPRISES
Dept. B-4, P.O. Box 7776
San Francisco CA 94119

Aha, the SECRET of PC Board
success finally revealed. A per
fectly balanced liahting tool
combining magnification with
cool f1uorescense. Excellent for
fine detail. component assembly.
etc. Lens is precision zround
and polished.
Regularly $65 .00. Now, over 30%
discount (only $46.00) to all
licensed Hams, verified in Call
Book. Uses 22 watt flourescent .,
tube 8 inch diameter circle (not _.
supplied >'
Include $3 .00 U.S. postaae, or $4.00
in Canada, $5.00 elsewhe re. Califor
nia residents include 6% sa les tax.
Or send stamped envelooe for free
brochure of other incandescent or
fluorescent lamps suitable for all
engineers, architects. students , etc .

$46.00 pric e assure d until Jan. I, 1976

... W\)SYK

the rotator. The cha in is of sta ndard 5/8"
roller type. With this gear rati o, any type of
rotator will handle this job; at present I am
using a Johnson rotator (whic h is more th an
ample).

A sma ll 3" steel block using 3/8" steel
cable is mou nted a t t he very top of th e mast
for ho isting beams, as well as a bosun's chair
(for ease when wor king, painting, etc .). A
breakdown of costs can be see n in Table 1.

After finishing the welding a nd pain t ing
(2 coats) of th e four sectio ns, I borrowed a
wrec king tow tru ck and carried the fo ur
sec t ions to the erect ion site. The four
sec t ions were th en put together o n top of
concre te blocks, so that the mast was several
feet off of the gro und. Wood en form s were
co nstruc ted at each end of the mast and
piano wire was st re tc hed o n th e top and o ne
side. With th e use of th e jack, sh ims were
placed at vario us points to make th e 127'
mast as st ra igh t as possible ; a t th is time tac k
welds were made on the to p side. The mast
was th en rotated 180 degrees and the same
o pera tion repeated. Afte r tack weld ing eve ry
90 degrees a nd agai n checking for straigh t-

ness, the complete welding of each joint was
accomplishe d. T he we lds were wire brushed
and painted.

Erec t io n time fo r th e mast was here. A
large tru c k crane with a 65' boom and a
capaci ty of 30 tons was hired for the jo b. By
trial and error we foun d the balance point to
be 40' from the bottom end . A steel cable
sling was placed 10' higher, in order to keep
the bottom of th e mast heavy. As the top of
the mast climbed to about 30 degrees above
the ground, the mast looked as if it were a
giant fish ing pole wi th a large catch o n the
end. My mind was wo nderi ng whether the
weld s wo uld hold. In a few seconds th e mast
was at abou t 60 degrees and th e bending was
decreased. In short ti me, th e mast was
vertical and th e crane engin eer sta rted to
swing it toward t he concrete tube. Needl ess
to say, th ere was qui te a fee li ng of re lief
whe n th e mast started into the tube. Th is
tu rned out to be quite a sho w for my
neigh bors and OX friends.

Incide nta ll y , considerable cost may be
saved by using used pipe, so I'll see you at
the junkyard.
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M ETAL TRANSISTORS P LASTIC POW ER C/MOS
2N696 • .a s 2N2222... .,. TRANSISTORS C D .000 • .,. C D..033 1 .952N697 .n 2 N2369... .,.
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2N1 30 S .2' 2N3250 ... T,P.2" ••• 6 ... 60V .n "013 ••• .052 1 .502Nl.20 .,. 2N3253 ••• TI ... 7 ••• 1 ... 250V ••• .01 .. 1.2" ..05] 1.502N1613 .3. 2N3375 " .95 TIP•• ••• 1 .. :lOOV ••• .015 1.2. "055 1 .992N1711 .as 2N ~!I66 ••• TIP.9 ••• lA 350V ••• "016 ... "056 1 .992NI1190 .n 2N.036 ••• TIPII0 ••• 2 .. 60V .92 .017 1 .2. .OGO 1 .992N189] .n 2N..23. . S> TIP121 ••• 5 .. 8 0V ,.. .0111 1 .2. ..0.6 .n2N2060 2 .75 2N..2]7 S> TIPI27 ••• 5 .. 100V 2 .02 .019 ••• .06IJ .as2N2102 .as 2NS"15 1 .25 T,P2955 PNP 15110 60V ••• . 020 1 . 2 . .071 ...2N22 18... .2' 2N5.11I 1 .50 TIP]055 NPN 15 ... 60V .n .021 1 .2" .076 1 .2.

SCR
.022 1 .2" .081 ...

S .023 .2' "507 1 .25

CI0G81 $ .55 2N5063 .aa I.C. SOCKETS .02. ••• .510 1.2.
. 025 .,. .511 2 .50CI0601 .a s 2N50G• ." 8 P in O' L $ .18 IG Pin O IL .2' .026 1.95 .512 2.952N506 1 .ae TlC.7 .,. 1. Pin O IL .a a 2. Pin OIL

••• .027 ••• .51G 1. 752N5062 .ao .028 ••• . 5 1 11 1 .95

MEMORIES
..029 1.2. .520 1 .9 5
.0]0 ... 452. 1 . 5 0

51 .70
2 ." 5

.a a...
1 .20

.24
1 .25
1 ."0
l. 70
1 .70

SN7.LSII. . . 8
' ''LSJ.22 .6 8
7 . L5123 .8 4
7.L5125 .6 8
'4LS12. . 6 11
7.L5 132 1 .5•
'4 L5 136 . 6 8
7 " LS1 3 11 1.9 •
7"LS1311 1 .9•
7. LS l"S 1 . 5 8
'4L515 1 l.SII
7 .LS153 1 .9 •
7 . LS I5S 1 .9 4
' 4 LS 158 1 .9 4
7 . LS1 57 1 .58
7 . LS 1 58 1 .58
' ''LSI G4 2 .27
7. LS 170 5 .36
7. L5 174 2 .27
74L5175 2 .27
7.LS181 6 .30
74 LS190 2 .87
7. LS 191 2 .87
7 .LS1 92 2 .87
' .L51 9 3 2 .117

' .LS1 9 ... 2 .2 7
7 .LS1 9 5A 2 .27
7.LSI 9 11 2 .27
7.LS1 97 2 .27
'.L5221 1 .• 1
7.LS2'" 1 .25
7" LS2..11 1.25
74L52.9 1 .25
7 .LS 2 51 1 .9•
' . LS2 53 2 .27
' '' L. S 25' I .'"
7.L.S25 8 1 .9 •
'''LS281 5 .36
7"LS2.. . 6 8
7 . L5279 .8 •
' 4LS2 11 3 2 .27
'''L. S 2 9 0 1 .2 S
7 . L.S29 3 1 .2 5

' ..L.S295", 2 .27
7 .LS3115 . 6 8
7 . LS 3 8 7 .6 "
7.L.S:I . 8 .6 8
74LS]7S · 11 4
' 4 LS3.. . 6 .
7.LS.70 6 . ] 0

PLASTIC
TRANSISTORS
2N]4 1S $ .17
2N]563 . 1 '1
2N35.. . 1 5
2 ...3565 . 1 52N]' . . . 1 5
2N]5.7 . 1 5
2N]5.8 . 1'1
2N]5.. . 1 5
2 "]6"0 . 1 5
2 N36·U . 1 5
2 N36"3 . 1 5
2 N3702 .17
2N 3703 . 1 7
2N 3 7 0 . . 1 7
2N 37 0 5 . 1 7
2 N3 706 . 1 7
2 N3707 . 1 7
2N3'Oli . 1 7
2 N3709 . 1 7
2N3710 . 1 7
2N3711 . 1 7
2N3619 .2 9
2N31120 .3 5
2N3903 . 1 5
2N390. . 1 5
2N:l905 . 1 5
2N:l906 . 1 5
2N"0511 . 1 7
2N"059 . 1 7
2N,,060 . 1 7
2N.061 . 1 7
2N.062 . 1 7
2N. 123 . 1 5
2 N..12" . 1 5
2 N. 125 . 1 5
2N.1 2 6 . 1 5
2N.250 . 1 5
2 N.2'5 . 1 5
2 N••0 1 . 1 5
2N . " 0 3 . 1 5
2NS.0 0 .2 2
2 N5• • 7 . 1 6
2N 5 •• 9 . 1 6
2N5525 . 3 9
T. S. :I . 3 9

7 S~ 0 .3"
7 Seo 0 .6'"
lII .d L. d . 1 9 "
lI.d L.d . 1 2 5 "
O"to.Co.. " I••
1Ie-d Led .2 0 "
O"to -I I.to.
O"to.I I.lor
7 SeQ . 0 .3"
7 S. Q. 0.'"

15 . 4 2..,..,
..,..,..,
..,
..,..,..,..,...

2 .22..,.,..,..,
. S<.•,.....,..,......
. S<...

1.25
1 ,2 5
1 .25..,
..,.•,
••••••...
••••••2 .27

2 .•8

•••1 .25
1.2 5
1 .25
l.2S
2 .27
1 .94•••••••••••

LOW POWER
SCHOTTKY
S N'4Lsoo

7.L501
74 LS02
7 4 LS 0 3
7.LSO.
74LS05
7.L508
7.L509
' ..LSI0
7 .. LSll
7.L512
7"LS13
74LS14
7"LSlS
7.LS20
'4LS21
7"LS22
7"LS26
7.LS27
7.L5211
'4LS30
7.LS]2
' . LS33
7"LS37
7"LS]1I
74LS.0
74 LS42
74LS411
7.L5.9
'.LS5 1
74LSS.
7.LS55
7.LS73
7 ..LS74
7 " LS 7 S
7.LS76
7.LS711
J4 LSlI:IA
HLSIS
HLSIS
HLS!IO
HLSlIl
HLSn
H LSlI3
HL.'"
7.. LS96
7.LSI0 7
7"LSI09
74LSI12
7.L.Sll'

LED s & OPTO
ISOLATORS
D L7 0 7
OL7.7",
T'L209
T IL l11
TIL220
'Ll5
IL18
T I L312
TIL313

.,. f:---:::--.,.--~L.,::-:---...

. 74•••...•••1 . • 5...•••3 .70
3 .98
] .98

•••2 .30
1 .90.•.'-----------. 6 9 r.n
1 .09

.n
·n•••3 .50•••.ee
.as...

1 .10
1.10
1.35
2 .25
II. '5
1 .3 5
1 . 1 5...

·n.,.
1.95
1 .95

·"2 . • 0•••1.95
1 .11 5

1 :\ .95
" .75
1.33
1 . 3 3
1 .1 0
1 . 1 0
1.05

. 74

.s e
. SO

1.69
1 .69
1.50
1 .95
1 .1115
1 .715
I.75
1 '''0.n
2 .75
2 .45.•,
1 .75
" .50
• . 50

.n...
1.911...

SN7.121
'4122
7.12:1
7.125
' .126
7.la •
7 ..1]a
7.1:16
7 . 1 . 1
7.142
'.1.3
7.1".
74145
7.. 1 .. 7
7.1.8
'.150
' .. lSI
7.153
7.154
'4 155
7.156
'.15'
7..159
7.180
7.16 1
7"162
7..163
7.18.
7.165
'4166
7.170
7.17a
7.1'3
7"1'4
7..175
7.176
7.177
7 .. 1711
7.179
7.180
741111
7.18a
'418..
7418 5
7.186
74 188
7 ..190
7.191
7.192
7.193
74194
7. 195
'4196
741 97
'.198
7.199
74221
7.a.6
7.247
7 ..248
7.a.9
7.251
74265
7"273
'''278
74a79
7.283
7.28..
7.2115
7.290
7.293
7 " 2 9 11
7. 367

$ . 1 5
.n
.n
.n......
.3'.........
.n.,.
.3....

1 '''9.".aa
.n
.aa.......,....
.n
.n.,.
.".2'.a s
. OS...
.n
.n
.".n
.n
.n
.n
. OS
.as
.n
.n.,.
.ae....,....
.a s......
.e e.,.

1 .95
1.08.,.
2 .35....,.
•••....". 74
.n

1 .25..,..,.,.
. 74....,.

1.98
1 .35
1.40

OP ... ... p • ' 1..1 .,..nl . 2 9
Op Amp ( in i d , p ) . 2 9
OP p ( O ' L) . 2 9
0 O iU• ••n c . Co"' p•••lo. ( .... t • • c.n) . 5 0
Volt.l.g. 11I.9 .. 1..10' ( m . t.l. 1 c ..n ) . 5 .
Vo lt.aQe III-V....to. U" Illn O.L) . 5 .
Op p ' ....1•• e..n ) . 2 9
O P A p ( mi n i dip) . 2 8
Op "'mp U. p in OI L) .2 9
0 1 7"1 OP "''''P ( m . I.. I un) .6 5
0 1 7 .. 1 OP Amp (1. p in D ILl . 7 5
0 0.. 1 '.1 Op Amp ( m i n i d.p ) .2 9
0 ... 1 Op Amp ( m e l.. 1 c ..n ) .6 5
T • • nsislo.......y .115
Q u.d ",mpl i'i., .7 9

~~O
'.01
'.02
7"0]
740.
'.05
7"08
7.07
'.011
'''09
7. 10
7"11
'''12
7..13
7"1.
'''18
'. 17
7 .20
'.21
7 ..23
7 ..25
7..2.
7"27
'.28
7 . :10
'.32
7 . ] :1
7":1 7
'''311
7••0
7 ...2
7."3
7 ..
7 5
7 .
7•• 7
7 ••8
7.50
7.51
7. 5 3
7.5.
7.60
7.7 0
7.72
7.7]
7.7.
7 .. 75
7.7G
7..110
7 . 8 1
7 " 8 2
7.83110
7 " 8 "
'''85'.8.
'''89
'.90
7.91
'.92
7.93
7"9"
'''95
7 ....
7"100
'410.
7..105
7.107
'4109
'.110
7.111
, .. lUI
7.. 11.
'.120

LM709CH
I.M70. m in ;
LM70'CN
LM711CH
LM72)CH
LM723CN
LM74tCH
I.M741 m in i
LM7.1CN
LM747CH
LM7. 7CN
L M7•• m in iLMS.'. '"
LM30••
LM3900

•••...
.n.,.
.28
.28•••1.39

1 .09
1.75
1 . 75...•••

S 9 .00
19.95
3.95
3 . '5
3 .50

23.95
3 .95

....00
195.00

19.95

79 .00
3 . • 5, ..
3 ,45
] ,.5
3 . • 5
3 . • 5
:1 . • 5

So.. . ce 3 . • S
20 .95

6.25
2 • .50

3 .89
7.75
4 .91
1 .13...
7 .91

'", "9 .71
1 .3'
1.25
2 .39
2 .3 9
2 .50
1 .85
" .25,n
3 .55
3 .20

1 0 .73
5 .35
2 .:19
8 .35
7 .1>7
• .G I
a 0'

11 . 5 0
5.81
5 .03
3 .55
2 .85

13 .30
6 .85
5 .93
4 .19
3 .89
5 .67
5 .1 5

1 • .63
6 .59
5 .:19
" .67" .7 .91
2 .83
2 .]9

12.70
5 .92
3 .88

I.C. S
" os .t i_ Vo lt a !il e • • gul a to . ( t ... ca n l
tli ....fo . ... .. nc. O p " ...p ' La l c.a n l
N. g at i " . Vo lt.ag e " . ",,, 'ato. ( m e ta l can)
..o.i t . .... V o lta ".g.. ,.. tor ' tII l ca n l
Op Amp ( 'I 741 ) (m 1 c.anl
Op Amp ( 'I 7411 Im in ; d opl
'IV 1 Amp Voltag e lIell'ul.lllo' , ..... lal un)
5V 1 A mp Vol tag. 1II .. ", .. la 10 . (T O - ])
\l'o lt"<;I" 1'0 110...... Oil' Amp ( m .. t.I can)
Quad Op Amp {D I Ll
Quad C omo•••to, t O l L)
Timer ( m i ni d ip)
0 ..., Tim... (D I Ll

I.C. S
XII -Ch ip C... l o ", IC Du ign K it
NPN T n . ,slo , . S",..II S i9n. 1
PNP T n s islo Y
NPN T."ns islo r . S m. 11 S iQn.I
PNP T."na ' slo Y. L.. t •••1 " Subst••I.
NPH T ••ns ialo , . P o .... . " 5 chotlk.y
O iffu ' . d " . s,Uo Y
Din ....d " P inch lIe,isto. A•••y
. ..I.nc.d Mod .. l. to . " NPN . PNP C ..... nt
MUlti_F .. nctio n .C
W fo.m a .n• • • lo••C
W fo.m a en•••t o. Kit
F5K Modulato. D.modul..to .
F5K Mod .. l.to. O....odul.to.
a "n" • • 1 p ...pOa . PLL
T'ming Ci.cuil
Tim in9 C'.cu.t
00..1 T imin9 C ircu it
0 1 Tim ino Ci.cu it
0 Tim i.... C i.cu it
Ton. D.Cod• •
T on. D. cod• •
T o n . D..cod..
5t• ••o O. modu l.to.
St• ••o O. m od .. I.to.
. 5 V T c k i n g Volt.Q" 1I... ..1..to.
i 5 V T c k ' n Q Vo lt.l.9 . " C9" I.to.
q d L'n.. D .
Q d Li n. D .
Q d L in. lI . c . i .
Q d L in.. Ill..., .
t i S Volt T.ack ing V o lt.l.g . It.llu l.to.
. 1 5 Volt T ••ck in.. V o lt.. g .. 1I . 9U I..t o.
St• ••o D.cod. '
Monol ith ic F .. nction a .n....t o.
Mono lithic F .. nclion a .n• •a to.
Mo n ol ithic F .. ndion O.n l o.
Mono l ithic F .. nct ion O"n to.
Volt"Q.-Cont.oll . d Olci.lalo.
\'Olt"II,,·Conl.oll . d 0 I C; ' ' a to.
Volt.g.-Conlro ll "d Olc i' l..t o.
\,olt. II.·Conlroll . d o s cill .. lo.
Volh.II,,·Conttoll.d Osc i l l..t o.
O .... . . t io n. 1 Mu lt ip li • •
Op" •• t ;on. 1 M .. lt ip. i• •
O pe t ion ,, 1 M .. lt ipli • •
O t io n . ' MuUip l i• •
O pe••t ion. I M.. tt ip li • •
FSK O.mod .. I. to. T o n . D. c od••
FSK D odul..t o. 'To n . D.cod• •
...O\l b l. T i ",er . Counter
p . O<;j ••mm.bl. T i",.. . , Count• •
P.O\l. .. ... ... . b l. T i ",• • Coun t • •
p.O<;j.am m ..b l.. T i..... , Co .. nte .
P ' O<;jr. m m . b l. T i m • • ' Co .. nte .
0 0.. 1 555 T, ,,,• •
0 0.. 1 555 T i.....
D ua l 555 T im••
0 ... , 567 T o n . O. cod• •
0 " . 1 567 T o n . o.cod• •
0 " ,, 1 567 T o n . O. cod • •

LINEAR
LM300H
1.11II301"'"
I..M]04'"
LMJOSH
L"']07M
I.M307 m in i
LIWI]09H
LM309K
I.M310M
I.M 3 2 4
LM]].
LMS5S
LIlIISS.'"

U... IIIT
~,boa.d I[ncocl•• 110M
256 lIit Stat ic II..M M05
00..1 512 lI it O,n MOS S ill
SinQI. 102. lIit D,n IWIOS S ilt
20411 lIit 1[••a"I. 1[1...,1. lII.p'O\l ••mm.. b l.

St.l.t ic MOS II.. M
2102" 102.. lI it St4lic Ill"''''' MOS
8 00811 II 8 il C.nl•• ' P.oc..s inQ unit
11080 8 8i1 P••• 1I.1 CPU
T""S"O]ONL .K Ill"''''' .098 8 il

EXAR
XII ·IOOII.
lUI ·1I101
XII·.loa
XII _CI01
XII·CI02
XII·CI03
XIII·C I04
XII ·CI0S
XII·CI06
XIII·S200
XIII'20S
XIII·205K
XII·210
XIII·aIOM
XII '21S
XII·3ao
XIII-SS5CP
XII ·556M
XIII_SSIICN
XII ·5S6CP
XIII_56'M
XIII -S6'CN
XIII·SII7CP
XII·1310P
XIII ·1310I[P
XII-I.68CN
XII·I ..68CP
XIII·1488N
XII-I.1I8P
XIII·14119AN
XIII·l.89..P
XII-1568M
XIII .1568N
XII ·1800P
XIII-2206N
XII _2a06P
XII ·2a08CN
XII ·2206CP
X II·a207M
XII _2207N
XII ·a207P
XII _a207CN
XII ·2 207CP
XII·2208M
XII _2201lN
XIII·2201lP
XII ·220IlCN
XII-220IlCP
XII ·2211CN
XII-2211CP
XII ·22.01W1
XIII·22.0N
XJI-22.0P
XII·22.0CN
XII ·22.0 CP
"11 ·2 5561'1II
"" ·2 556 CN
XII ·2 S 5 6 CP
X II -256 7M
XII-2 5 67CN
XII ·2S 67CP

Act;y! 115Iect!!!~~M~!J!~s~9'P.
Telephone Order. (617) 879-0077

MINIMUM ORDER $10.00 ADD $1.00 TO COVER POSTAGE & HANDLING
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You've been bugging us to modify the IC-22A for use with the DV-21, and we did it!
We're giving you what you've been wanting in a new field modification package simple
enough for anyone experienced in kit building or home brewing. You can now use our
unique scanning digital synthesizer to complete your IeaM two meter station.

The DV-21 is the LED readout synthesizer that operates in 5KHz steps over the
146-148MHz FM section of the two meter band, and even scans frequencies being used.
Completely sepa rate select ion of the transmit or receive is as simple as touching the
keys. When you transmit, the bright, easy to read LED's display your TX frequency.
Release the mic switch, and the receive frequency is displayed. There are even two
programable memories for your favorite simplex frequencies . You won't believe the
features and versatility the DV-21 will add to your station.

We'll send you everything you need to make your modification: wire, coax cable, an
extension/adapter cable with seven to nine pin capacity, and the active components. If
you have neither the time nor the inclination to make your own connections, we will
modify your radio for you at a nominal fee of $30.00 with prepaid return.

To get your mod kit send $10.00 to IeaM EAST, Inc. or IeaM WEST, Inc. , and you
will receive yours by return mail, prepaid.

Distributed by :

ICOM
ICOM WEST, INC.
SUlle 3
13256 Northrup Way
Bellevue. Wash. 98005
(206) 747-9020

ICOM EAST, INC.
Suite 307
3331 Towerwood Drive
Dallas. Texas 75234
(214) 620-2780
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Bob Hart K7YGP/7
423 Lit Way
Ashland OR 97520

Build a Deluxe

TTY Keyboard

Conclusion

T he last time under th is head ing, a TT Y
keyboard was descri bed that performed

about as well as your o ld mode l 15; about
the only positive feature of that keyboard
was th at it didn't make as much noise. Well ,
don't give up yet. Described in the following
paragraphs are the features t hat make the
keyboard truly de luxe. T hese features are in
some cases mutually optional and their
circui try differs slightly whether used alone

or with a comple te syste m. If that is the
case, both circuits are shown. The op tions
described here are divi ded into three asse m
blies: 1) cha rac ter cou nter; 2) auto fu nction
mo dule (AF M); and 3) TTY signal genera tor.

Characte r Counter

The first addition to the basic keyboard is
the character counter. This is a handy device

U~5 ~--P-" -.--- 0r L--- ( F IG Ie)

UIA - PIN 6

U le -PIN9

U2 A - PIN 6

U2B -PI N 9

U3A- PIN 5

U3B - PIN 9

TO WA IN
I(E¥BOAR)

(DETECTS C.R.)

o
".

{ FIG. 21

I •

UI0 5
C

~~>I--
1.5 K

.--.--=f:
~

, ~l.s , oI.&\,-
UIO",

16 7446 8

" 2 • m.----.
re+Ov

U
UI0 5 p..•

::r U~5 ,.

UIA PIN 6
( "'AtN

I(fYIlOAROI

N,C, CONTACT
L f' KE Y

Fig. 1(a). Character c oun rer.
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UI A-PIN5
MA IN KEY BOARD)

Fig. l(b ). Al ternate cou nt gate circuitry [or use
withou t A FM. Transis tors are NPN silicon
swi tches. U1 05 and U1 0 7 are 7400. Vee - pin 14.
GN D - pin 7.

The fun ction of the warning beep is
si milar to the warning bell o n a typewriter or
so me te leprinte rs. The hi gh output of the
decoder drives a 74121 one-s ho t with a
period of .5 seconds. The output of the
one-shot drives a NE555 connecte d as an
osc il la tor driving a small spea ker. When the
one-sh ot trigge rs, a latch is se t to inhibit
furt he r tri ggering of the beeper un til the
next line.

Auto Function Module

This addit io n, while of slightly greater
complexity than th e original keyboard ,
increases operating ease more than enough
to offset the incre ased complexity a nd cost.
The auto function module (A FM) includes
both auto/shift and auto C R/ LF since bo th
invol ve similar circuitry.

The hear t of both ope ratio ns is a shift
register similar to the o ne used in the basic
keyboard. The main difference between th is
TTY genera to r and the key board generator
is that thi s o ne produ ces onl y t hree different
code groups: LTRS, FIGS a nd C R. Note
that th e AF M shift regis te r is connec ted in
series wi th the key board register by ga tes
U202A, B o nly when the re is data in t he

LF

F IGS

LT R5

TO N.C.
CON TACTS

utot - PIN 14

(

9
UI05 B 12

10 A UI0 5 "ta B

+5V

7,5 K

10 K

"
+5V

1'1

10 K
<,

~

+5V
1

10 K

1 ,

if you are typing into an unsee n page
printer. In a ddi t ion to provid ing an indica
t ion of the number of c harac te rs transmitted
since the last li ne feed , a " beep" sounds to
ind icate tha t a line is nearly fu ll. The circuit,
shown in Fig. 1, is a straight BC D counter
wi th decoders to drive a pair of 7-segment
indicators. In the prototype, the indicators
are the incandesce nt Minitron type, alt hough
LED displays could have been used.

The input to the counter is co nnected to
the Q of Ul A (in the key board) and toggles
eve ry time a stop pulse is entere d into the
key board shift regis te r. Th e ext ra gating at
the inp ut inhibits the cou nt whe never a
machine functi on is t ransmi tted , since those
resu It in no carriage travel in a page printer.
In orde r to inhibi t cou nt during the trans
mission of these func tio ns, double pole key
switches are requi red for the LF (l ine feed),
LTRS, and FIGS keys. If the AF M is used , a
double thro w switch is needed only for the
LF key, since the LTRS and the FI GS keys
are not connected to the key board registe r
in this case. T he count gate c ircu it ry shown
in Fig. 1(b) is used when the A FM is not
included.

The character co unter should o bv io usly
be rese t by the transmission of C R (carriage
retu rn). Thi s is accomplis hed by using a
diode gate t ha t detec ts t he prese nce of C R in
the keyboar d shift register. The ex tra reset
inpu t (te rmi nal A) is provided for the
eve ntual use of the auto matic C R/ LF circuit.

The diodes connected to the outputs of
U101 and U102 decode , in this case, 62 or
some other number des ignated as ap proac h
ing a full line. The ou tput of th is decoder
drives the au to CR/LF a nd the warn ing
beep . An oth er diode decoder detects a cou nt
of ten more. By the way , any number can be
decoded from the characte r cou nte r simp ly
by connecting diodes to all co unter ou tpu ts
that are high at that particular co u nt. For
examp le, a full line could be 56 characte rs
long, so that 46 (giv ing ten spaces warning)
would be decoded to drive the beeper. This
would be done wi th di odes connec ted to B
and C of the uni ts stage (U1 OJ) and C of t he
te n stage. While this decoder will also give
true (high) outp uts at counts 47, 56,57,66,
67, 76 and 77, the cou nte r reac hes 46 first
so all subseq uent outpu ts can be igno red.
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Fig. 1(c) . End-at-tine warning beeper and character
count decode.

when they should be ad ded. While it would
be workable to include a shift func tio n
before every characte r transmitt ed , the
effec tive speed of communica tio n would be
halved . Thus, c ircuitry is incl uded to insert a
shift functi on o nly when required. For
exa m p le , wh en t r an s mittin g a call
(K7YG P!7), the symbols are typed as
written. The circuitry then inse rts F IGS only
before the first 7 and the ! and inserts LT RS
only before the K and Y. What it bo ils down
to is that the circuit genera tes a shift
function only a t the beginning of a series of
like cased characters. Operationa ll y, this
results in the generat ion of a lternate shifts :
FIGS then LTRS then FIGS - never two of
the same in a row.

The auto sh ift circuitry derives its com
mands from the two shift toroids in the
matrix and two shift keys ( FIGS and LTRS).
Assume that the U204A, U204B latch is set
so the output of U204A is low and that of
U204B is high (F IGS was the last shift
command) . The low appl ied to U205B pin 9
keeps its output high so no pulses from the
FIGS toroid reach the output. Assum ing pin
2 of U205A is al so high, a pulse from the
LTRS toroid will appear as a low going pu lse
at the outp ut of U205A . This pulse is
app lied to U204A, causing t hat latc h to
cha nge state , inhib iting the LTRS input and
releasing the FIGS input. The LTRS pulse is
also app lied to U205C and U210A, B, C,
se tt ing the shift register to LTRS coding. If
an upper case key is next pressed, the
U204A, B latch will be driven to its original
state and FIGS coding will be set into the
register through U205C a nd U210A, C. The
LED indicators a t the outpu t of the latch
show the last shift functi on sent. Differen
t iated pulses from the manual shift keys
trigger their assoc iated one-shots (U206A,
B) . The outputs o f the one-shot performed
the same funct ion as t he pu lses from the
auto shift toroids e xcept th at t he input gates
(U205A, B) are bypassed allowing one sh ift
functio n to be generated with each push of
the key. The U204C, D latch is set when the
manual FIGS key is pressed. When se t, the
latch lights the FIGS LOCK light and a ppl ies
a low signal to U205A, inhibit ing the au to
LTRS signal. This permits t ran sm itting
upper case characters that have no separa te
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AFM regis te r. At all o ther t imes, it IS

effec tively ou t of t he circuit.
The auto shift function uses most of the

components in this module (see Fig. 2) . The
two extra toroids in the keyboard matrix are
now use d . The matrix shou ld be wired so
tha t wires fro m lo wer case keys pass through
the LT RS core while wires fro m upper case
keys go through the FI GS core . Not every
upper case characte r sho uld have a key of its
own. Some of the charac te rs are used so
se ldom that a sepa rate key swi tch would not
be wor th th e space it takes. In the origi na l
unit, only t he num bers, period, quest ion
mark and slash have separate keys . Of
course, the cho ice of upper case keys is up
to the individual.

The auto shift c ircuit not only encodes
and inserts shift functions, it a lso determines
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Fig. 2 Automatic function module (A FM ). Vee on pin 14 and ground on pin 7 of all ICs but U201:
Vee - pin S. GND - pin 12. AFM terminal connections to th e basic keyboard: 1 - connects to
ou tpu t of "outpu t gate;" 2 - connects to line that goes low when clock is running; 3 - connects to
base resistor of loop keyer; 4 - connects to temp orarily grounded input of NOR gate (UGA? ); 5 
connects to 2F clock; 6 - connects to 1F clock buffer (the one that goes no whereJ.
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Sentry Manufacturing Co.
Crystal Park
Chickasha. Okla. 73018

r
I
I
I Please send me your Free 1975 Sentry Catalog.

RIGHT AWAY!

I Name I
I Street I

City State Zip __

.._-----------_..

Send for
Sentry's

FREE 1975
Catalogl

That's what you get from Sentry.
The most reliable crystals you' ll find anywhere.

Because Sentry crystals are made of the finest quartz to
the latest state-of-the-art specifications. And our
manufacturing methods are the most precise available.

Since Sentry has the largest semi-processed crystal
bank in the world, we can custom-make crystals for any
rig. Any frequency. Faster than anyone
else in the business.

And talk about frequency
stability. You've got it with Sentry.

So place your next order with us. It's easy. Our
processing is quick, accurate, efficient. Our guarantees
are solid. And we'll send you our complete 1975
Catalog. Absolutely free.

Sentry. You can depend on us.
Sentry Manufacturing Company.
Crystal Park, Chickasha, Oklahoma 73018.
Phone: (405) 224-6780, S t
TWX-91O-830-6425. en ry

Manufacturing Company

Tuned-In to Quality.
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Fig. 3. Auxjliary encoding matrix - all diodes
germanIUm.

by an end of line signal (warn ing plus 10
more characters), whether or not th e last
word is completed. Origi na lly, CR! LF was
initiated only at the end of a li ne. Th is got
the job done bu t seemed always to occur in
the middl e of a word - which tended to be a
little distracting. Th e present circuit gives
CR!LF some where during the last ten posi
tions of the line at the end of a word (as
long as the word is no t o ve r ten le tters long).

Since severa l of the functions to be
described require encoding access to the
main key board shift regis ter, a method of
aux il iary encoding is necessary (see Fi g. 3).
In sp ite of what was said abou t diode
matrices in the last part (" Where do you find
room for all those diodes?" or someth ing
like that), that is exact ly what is used here.
Different methods were tri ed to electronically
actua te the toroid matri x but none worked.
This was probably due to the fast rising, high
current pulse requ ired on the matrix
primaries. Anyway, this group of diodes is
connected to the collectors of the matrix
switch ing transi stors. Grounding the cathode
end of the diode sets the associate d register
stage(s) . You wi ll no tice th ree sets of diode
matri x inputs. The fi rst se t goes to the AFM
for setting LF. The second set connects to
the signa l generator (may be omitte d if the
si gnal generator is). The last set, labeled
exte rna l, goes nowhere at the moment. Its
eventual use will be for inpu tting externally
generated parallel data from a tape reader or
a video terminal or something else I haven't
thought o f, but you mi ght. Of course, those
diodes ca n be o mi tted without effect ing the
o perat ion of th e keyboard or its accessories.
All the matrix diodes in the prototype were
mounted on the same board as the toroid
matrix. But that is enough about a bunch of
diodes - let 's get back to the AFM and its
auto C R! LF funct ion.

Thi s funct ion is accompl ished by the
circuitry in the lower part of Fig. 2. When an
end of line warni ng signal (end of a line
min us ten) is rece ived, t he U212 B, C latc h is
set. This places a hi gh o n one input of
U212D. When somet ime later a space is set
into th e main shift register, th is eve nt is
detected by D1 th rough 6 and a brief high
pu lse appears on the other input of U21 2D.
This sets the U213A, B latch output lo w.
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key. The latch is reset by pressing the
manual LTRS key, returnin g the circ ui try to
auto shift opera t io n.

The shift register, composed of U201 and
U203A, B, while diffe rent compo nentwise
fro m the key board registe r, is logically the
same. When the register is e mpty (full of
space coding), all the low outputs of U201
are inverted by U207A through E and
applied to U208 a long with the high signals
from U203A and U20 3B. The output of
U208 contro ls clocking the sa me way as its
counterpart in the keyboard register. The
only difference is that the U208 outpu t a lso
contro ls gates U202A, B, C. These place the
AFM register in the circui t, in series with the
key board register, when it (A FM) contains
data, and bypasses it when empty .

The other function of the AFM is to
insert C R! LF when the e nd of a line
approaches. Th e sa me signal that drives t he
end of line warnin g also initiates the opera
tion o f the auto C R! LF . In case you are in
the middle of a word, the circuit ry is set up
so that C R! LF is inserte d only after the first
space se nt afte r end of line warni ng. As a
failsafe feature, C R! LF insertio n is actuated
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The low is inverted and ap plied to one input
U21 3D. Since the keyboard is transmitt ing a
space, the RUN is low, preventing th e outp ut
of U213D fro m going high. As soon as the
RUN line goes high, the U21 3D goes high
and triggers the U209 one-s hot. The pulse
does several things: 1) The AFM shift
register is loaded wi t h coding for carriage
return; 2) a set of diodes at the aux il iary
coding matri x is grounded by Q203, load ing
the main keyboard register with coding fo r
line feed; and 3) the character counte r is
rese t. Resetting of the character counter also
rests the two latches in the auto CR/ LF
circuit ry . After a ca rriage return and a line
feed are shifted out of the keyboard , the
RUN line goes hi gh and the keyboard is free
to start t ransmitt ing a new line .

The failsafe CR/ LF is initiated by a n end
of line coun t which p laces a low a t t he inp ut
of U21 3C. Just like the low fro m U213A,
this produces a high output fro m U213C.
From here failsafe operation is the sa me as
fo r a normally ini t iate d C R/ LF.

Signal Generators

While the inclusion of TIY signal gener
ato rs in th e keyboard does not improve case
of operation, there are instances wh ere a
source of low dis tor t ion signals proves
use ful. T he signal generator inclu ded here
generates eit her RY signals or a modified
binary seque nce of all charac ters (bi nary
QBF) . A source of continuous RYs is handy
in making ran ge adjus tme nts to printers.
Since o ne characte r has all odd pul ses mar k
and the other has all even pulses mark, the
seq uence produces the maximum amount of
movement within a mechanical prin ter. So if

any thing is going to go wrong it will do so
with RYs. T he latte r signal is a cheap and
dirty meth od of producing all possible TTY
charac ters as a Quick Brown Fox genera tor
does. While the seque nce appears random, it
will beco me familiar after a few repeti tio ns
(sec Fig. 4) . If a true Quic k Brown Fox is
desired, a custom ROM (read only memo ry,
suc h as the 8 223) cou ld be designed into the
circ uit. This is not done since the benefits
arc not worth the added ex pense .

Nowa litt le a bout ho w it works. Since we
already have a set of shift registers capa ble
of p roduci ng properl y timed pul ses, we only
need a mean s of auto ma tically programming
the registers. That 's what the circuit of Fig.
5 docs. Most of the circ uitry is common to
both the RY and binary QBF genera tors, but
since the RY genera tor is si mp ler we will
start the ex planat ion with the signal gener
ator in that mode.

With 5 301 in the off position the binary
counter (U305, U304) is reset and the
out put of U301 B is held low, keeping the
circui t inactive. 5302 in the RY position
keeps the Q BF ou tp ut gates (U302, U303)
inac tive no matter what (a high output is
inac tive). Assumin g there is no o t her ac tivity
in the keyboard (RUN high, = 72 high).
opening 5 301 re moves the reset signal from
the cou nter and permit s the ou tp ut of
U301 B to go h gh. Throu gh U303 D a stop
pi lse and through U301 D the coding for R
is se t into the main key board shift register.
With data in the register, the RUN line goes
low and the output of U301 B goes low,
causing all data ga tes to become inactive and
toggling U304B. When the key board register
clears, the o utput of U301 B goes high once

Output from binary QBF :

Blan k, Space, Carriage Return , N, Line Feed, I, R, C, E, 5, D, F, A, U, J. K, T, H, 0, M,
L, P, G, V, Z, Y, B, X, W, Q, FIGS, LTRS (and repeat in upper case);

Its appearan ce on a page printer is:

N
,I RCESD FAUJ KTHOMLPGVZYBXWQ
N84:3$ !- 7'(5#9.)0&;" 6?/21

IRCESD FAUJ KTHO MLPGVZYBXWQ .. . etc .

Fig. 4. Binary QB Fo utput .
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Fig. S. Signal generator. Vee on pin 14 and GND
on pin 7 of all ICs excep t U305: Vee - pin 5, GND
- pin 10. All resistors J4 W, all diodes germanium.

again , This time the key board register is set
th rough U30 3D and U301 C (Y coding), This
process repeats itself forever until shut off or
an auto C R! LF is init iated. The latter
inte rrupts the generator only long enough to
insert coding for CR!LF. This is kind of
handy if your printer doesn 't have some
means of overprint prevention built into it.
If you 're not watching and the printer is
stuc k at the end of a line, it won' t take long
until the machine has beat a hole through
the paper (sure makes that last leller
illegi ble).

The opera tion of the binary QBF is much
the same except the entire counter and the
U30 3 and U302 output gate are used. After
each character is en tered into the shift
register, the counter changes state in prepara
tion for the next character. The gates con
troll ed by U304A insert shift information
into th e au to shift circuitry so that alternate
lines of prin tout arc in alterna te case. When
the signa l generator is in this mode, auto

1Shinsel, "RTTY Signal Generator," Ham Radio,
March, 19 71, p . 23.

Can There Be More?

After bu il ding these good ies into your
keyboard and using them for awhile, you
realize that digital electronics and TTY
complement each other better than a set of
BNC connectors. Other operating aid , and
gimmicks come to mind quite readily .
Admitted ly, some are impractical and others
are not within the financial range of most
ama teurs . Bu t thi ngs li ke automatic identi
fiers (both TTY and Morse), magne tic tape
da ta storage, readout and control of your
tape reader from the keyboard, automatic
speed conversion, and even a video disp lay
with selective readout (sor t of an electronic
A5R) are possible with a little effo rt and
imagination.

Anyway, the fie ld of digital comrnunica
tions has always been one of the most
interes ting to me . The idea of pushing a
button here and ma ki ng so meth ing happen

CR! LF is inactive since the character
counter never reaches a full line count. So it
makes no difference whether the au to
CR! LF is on or off.

Now that we have a signal generator
capable of transmitting both RY and a
binary QBF yo u may wonder what to do
wi th it. Using RY for se tti ng t he ra nge on a
mechan ical pri nter has already been men
tioned . Using the signal to measure the bias
of a system (demodulator, loop keyer, etc.)
has been covered in another art icle .' It
should be noted that the mark du ty cycle of
t his generator is 53.3% rather than the usual
50% duty cycle used to measure distortion.
Compensation has to be made for th is when
taki ng loop bias measure ments by selling
53.3% of full scale as 0 bias and slightly
compressing the mark bias calibratio n, while
slightly expandi ng the space bias calibration.

The primary use of the binary QBF is in
checking that old printer y ou pi cked up out
of Western Union's discard pile. If yo u run
out of thing, to say during a Q50, you can
always turn the generator o n . It may take
the guy on the other end a while to figure
out why his machi ne keeps printing the same
garble over and over agai n.
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there is fascinating . The appeal IS even
greater when the result of that button
pushing is unique and due to your own
design. Some of the above mentioned
gadgets are in the breadboard stage and may
see publication if my soldering iron, pen and
XYL hold up under the strain.

Finally, if there are any poin ts I failed to
cover we ll enough or missed completely, or
if anyo ne has ideas to discuss, please write
and I will respond as well as I can (SASE,
please - I too am poor and unabl e to afford
sugar) .

IC Parts List

Counter: Fig. 1.

U101, Ul02 - 7490
U103, U1 04 - 7446 or 7447
U105, Ul07 - 7400
U106 - 74 12 1
Ul08 - NE555

A FM: Fig. 2.
U201 - 7496
U20 2, U204, U21O, U21 2, U213 - 7400
U20 3, U2 11 - 7474
U20 5 - 7410
U206 - 741 23
U207, U214 - 7404
U208 - 7430

Sig. Gen: Fig. 5.

U301, U302, U303 - 7400
U304 - 74107 (May use 7473 w ith different
pi nout)
U305 - 7493
U306 -7410

Other Part s List

Counter: Fig. 2.
A ll diodes: Low leakage germanium (13 of them)
A ll tra nsistors: NPN switching 2N2222 OR = (3)
A ll resistors: 10% % W.
Capacitors : As shown, lo w vohage

AFM: Fig. 2.
A ll diodes: Lo w leakage germanium (13 of them)
Q20 1, 0202, 0203: NPN sw itches
Resistors a nd capacitors: as above 5201 - DPST,
5202 - min . toggle SPST ,

Sig. Gen: Fig. 5.

All diodes (1 of 'em ), resistors as above
5301 - 5PST toggle
5302 - SPOT toggle

NOV10 EC 1975

AEM Fig. 3.

All diodes: As a bove 123 this timel
All asse mblies: A fe w .1 u F d isc capac ito rs for Vee
buss bypasses.

AUTHOR'S NOTE: There may be some
con fusion as to how the automatic function
module (Fig. 2, Part II) connects to the basic
keyboard (Fig. 5, Part I). Following is a list
of necessary interconnections:

BASIC KEYBOARD AFM
(Fig. 5, Part I) (Fig. 2, Part II )

A - U7A, pin 3 • 1 - U202B, pin 4
B - 1.5k resistor • 3 - U202D, pin 11
C - U6A, pin 3 • 4 - U211, pin 6
D - U9C, pin 8 • 6 - U201, pin 1

U9D, pin 12 • 2 - U206B, pin 11
U9A, pin 3 • 5 - U211 , pin 3

I certainly hope this information may
alleviate any possible problems with inter
connection.

... K7YGP/7

ALDELCO SEM I·CONDUCTOR SUPE RMARK ET
S;l ico r> Rect. D"ect Tu be Replacemen ts
1N26 3 7 rep laces 866.866A,3B28 S 9. 80
1N2389 -eoraces 5U4,5Y4,eIC. 525
5872 rep laces 8nA 28 .50
RF Dev ices
2N6081 15 wall 17 5 MHI 12.5 volt 8 .45
2J1,i6082 25 watt 175 MHI 12.5 volt 10.95
2N6083 30 watt 175 MHI 125 vo lt 12.30
2N6084 40 watt 175 MH I 12.5 vo ll 16.30
2102 I024 b il Sla uc RAM 550
8008 CPU Ch,p 30,95
8038 Func ll Oo Ge~alor 5.25
555 Timer .95
309K Voltage Regu la tor 1.75
MM5314 Clock Ol,p S5 50 1,11,15316 1.50

Postpaid $5.00 Min. SEND FOR FLYER. NYS
Residents add Sales Tax.

ALDELCO r.o. Bo x 3 4 1 , Dept. 7
L ynbrook, Ne w York 11 563

' ''flatio ,,-Fighti" 9 WEIRNU P.O. Box 942
Co lton. CA 92324

DISCOUNTS $1 0 + ord..n ' " k .. 5%: $30 + orders t " k .. I~:

DISCOUNTS $ 6 0 + o . d .... b .k .. 15%: $100+ orden ' " k.. 20 %

MM Series
- Whil e They Last! -

5320N 1250
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S~" S.SO 2602N 8.00 '054N 4 60 SIUN 4 50 SJ65N 1000 OOl4C D4 00
551 H 5.50 J505N 5.00 5055 N ", 5nO N 4,50 5554N 1.10 01 51CD4,50
555H 5,50 nO'N 5.00 5056N UO '232N 950 5,,5N 440 0126CD 4 50
S11AYIN 4,95 500lH U5 505IN UO .2JJN 9,50 5556N . ~

581M 6,00 5006H 1.95 5058N BO 5240N 4.95 5S/i lN 4.50 '"II01 N 2 10,OO1H J,OO ~ON 41. 5260N 31, 512,N u, OODaC H350
1103N 400 50l0AHJ40 5081N 1400 S26IN 600 5136N 49' 0011M 100
140lN r..40 50UN J5D ,100H ." .1UN 550 513IN 42' Ill)16CN 21 5
1l0lN • Ill) r.D16N 200 5104H ". OJ" N 595 4JJ9N 395 D111 1N UO,.... 5 OG SOHN U, 51Ol0 ,,,. 5314N 595 4141N 415 IIIIl.CIf 1,.
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Specializing in VHF-UHF
FM 8 SSB Equipment

7

IC-22A $249.00

Supplied with
Seven channels
94/94 34/94
22/82 28/88

52/52

Plus TWO channels
of your choice.
Additional channels
$9.95 installed

THE PREMIUM 2 METER
FM TRANSCEIVER

IC-230 $489.00

SAVE $75.00
Purchase an ICOM for $489
with no-trade, and you may
apply $75 credi t towards
the purchase of accessor ies
below. IC-230

For the Mobile - For the Ham Shack -
KLM PA10-70B 7ITW 2M Ampl $129.95 KLM 144-148-12 12el DX Beam $43.95
KLM PA10-140B 140W 2M Amp! $189.95 KLM 144-148-16 16el DX Beam . $54.95
KLM PA 10-70Sl 70W 2M FM/SSB lin. $139.95 KLM Saluns (optional, recommended) $13.95
KLM PA10-140BL 14QW 2M FM!SSB lin. 199.95 KLM 2 Antenna Combi ner $19.95
Hustler CGT-l44 5.2dB Colin, tnk lip mt $39.95 KLM 144.150-12C 12el Cire. Pol. (Oscar) $54.95
Hustler CG-144 5 .2dB Colinear, 3/8 thread 26.75 Cushcraft ARX-2 Ringo Ranger $26.50
Larsen LM-150K 3dB 5/8 wave $28.35 Cushcraft A1 4 7-1 1 l1 el Beam $23.95
Larsen LM· 150 on Magnetic Mount $35.00 Cushcraft A14 7-22 Stacked 11 '5 S68.50

Hustler G6-144A 6dB Colinear $52.95

W Our in-depth stock assures filling orders the same day received.
We ship UPS or best way. For fast shipment we suggest 1.
Cashier's check or MO., 2. C.O.D., 3. BankAmericard, 5. Master
Charge. California residen ts add 6% sales tax.
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Well ••••••
It'e.'I:ORl puts it all together 
In depth stocking of KLM products

makes it easy to get on Oscar.

•

about

scar?

in'

ECHO II 2 meter SSB/CW frequency synthe
sized separate VXO and RIT. Includes crystals
for 145.00-145.23 & 145.77-146.00 MHz.
Microphone and mobile bracket $389.00
Optional 2dB NF preamp, installed 25.00
LSB option 25.00
144 MHz Band XTAL 10.00

NEW! ECHO 70 432 MHz SSB/CW similar to
ECHO II USB/LSB 10 watts. Ideal for Oscar 7
mode B uplink $489.00

KLM Multi 2000 FM/SSB/CW frequency
synthesized, 10 watt output 144.0 - 148.0
MHz deviation and signal level meters separate
VXO and RIT $795.00

NEW! KLM UNEAR POWER AMPS designed
for CW, FM. and SSB, mobile or base opera
tion. 10 watts input, 13.6 VDC
PA 10-80 BL 80 woutput
PA 10-160 BL 160 woutput

POWER SUPPLIES AVAILABLE
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G. E. Friton W0ACR
6 28 Marshall A ve.
Webster Groves MO 63 1 19

Eyes For Your Shack

A project with scope.

Pari On«

A s t he complexity of our eq uipme nt
has markedly increased dur ing the last

couple of years, especially along digital lines,
there springs upon the ham a more and mo re

•
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Fig. 1. L VPS schematic.

pressing need fo r a decent oscilloscope.
Since a goodly portion of us work with
limited funds, most of us are forced to put
off purchasing a reall y good on e.

Let' s define a "decent ham oscil loscope" :
Must be inexpensive for sure ... less than
$100; medium to wide bandwidth , say dc to
10 MHz minimum; calibra ted , triggered
timebase, 1 sec/div to 1 /ls/div; relatively
light, small (SY, x 3Y, x 13) and portable;
maybe even battery and ac; good to loo k at
and easy to operate .

Armed with this outl ine, we can now
design and build ou r o wn - and do an
admirable job fo r less than $100. Don 't
believe it? Read on!

Since this artic le's primary purpose is to
help you make a scope, I'm going to squeeze
most of the circuit's opera tional description
into a few paragraphs now, so you won 't
have to wade th rough it later o n searching
for construction details.

Most of the electron ics is rather mun
dane, so let's concentra te on the more
interesting circu itry .

Low Voltage Power Supply

One th ing interesting about the power
supply is the sligh tly st range inverter, using
Dl0l and D102 (Fig. 1) as com mutating

switches for the untapped feed back windi ng.
This arrangement allows R102 to determine
drive, whil e R10 1 produces a definitely
unbalanced sta rting bias. Ne t effec t is an
exceptionally efficie nt inverter, qu ite a bit
better than the usua l ta pped winding kind,
in this type o f service.

The 95 V regulator's pass transistor 0103
is protected against accidental sho rts
(Murphy sc rewdrive r) by 0104, Rl 04 and
Dl 0 3, which for m an overc urrent shutdown.
When more than 220 mA is drawn throu gh
R104, 0104 fires, depriving 0 103 of base
bias. Dl03 ensures that 0103 shuts down
full y. After the short is removed, 0104
resets, and the regulator returns to normal.

The CRT filament is nearly a dead short
when cold, and since inverters ge t rath er
balky under such loads, a t hermistor (Rl OS)
is placed in series with the fila ment RlOS
sta rts out at 10 Ohms cold, progressi ng to
about 1 Ohm in about 20 seconds, through
self- heati ng. By that time, the CRT filame nt
is warm and higher in resistance. The
inverter, in effect, sees a nearly constant
load during t he transi tion .

High Voltage Power Supply

The high voltage power supply (Fig . 4) is
a co ntro lled-inverter type, feed ing positive
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Fig. 2. LVPS PC board (full size).

REG 102
7 8 0 5

7

...L _-lREGIOI

~ __L7~8~0~5:J_J
CI04
10l'F

65

BRI03

RI06
lOOK

t.L

0105

o

RI0747K

0103 RI03
IN914B 27K_-JWY--
~ 0104

RI04 0
2.7SJ.

0104
IN4756

CI02
______)120.150

RIOB
FR-IO

t

3

I

2

2 4

CI07
loo"F

-)~
Q I02

0101

5 TlOI

/

/r--4':"'~
0101,,,IN4oo2 \......,L.,,==~-

~R102 /12 SJ.
-JWv-
RIOI 2 .7 K /---0 102 IN400 2

Fig. 3. LVPS component layou t.

and negative trip lers. A sample of inverter
outpu t, taken at the first stage of the
negative tr ipler, is fed to 0203 and 0204.
0204 in turn controls input to the inverter,
thu s regulati ng th e negative high vo ltage. By
heavi ly coupli ng the posit ive multiplier ,

demands on the posit ive supply arc ret lccteo
through the transformer to the negative side,
causing regul ation of the positi ve output.

Vertical Amplifier

The vert ical preamp (Fig. 7) is a fu lI y
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$29.95 each
Wired and tested. complete with
K-1 element

• • • • • • •

communicationl Ipe-ciali/tl
P. O. BOX 153

BREA, CA LI FORNIA 92621

(714) 998-3021

K-1 FIELD REPLACEABLE,
PLUG-IN, FREQUENCY
DETERM INING ELEMENTS

$3.00 each
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Fig. 5. HVPS PC board (fu ll size).
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Fig. 6. HVPS component layout.

differential, monol ithic FET input type.
Q301 is set up as a tracking dual source
follower, o ne side for signal impedance
conversio n, the other for ther mal balance.
Outp ut of 0301 feeds A30 1 fo r ampli fica
t ion, controlled by the variable gain cont rol

and Cal pot. Dc balance of the preamp is set
with R30 5.

0302 th rough 0309 form a du al opera
tional amplifier, working differentia lly with
a to tal gain of 30. Due to feedbac k, 0302
(0306)'s base is at virtual ground, allowing
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Fig. 7. Vertical amplifier schematic .

•

I

Top view of scope's interior. Center of chassis, left to right: vertical attenuator, vertical
amplifier, HVPS, and, just visible under the HVPS, the blanking board. Lower portion of
the chassis: timebase switch, horizontal board, and LVPS. Note intensity and focus
controls mounted on CRT socket bracket; T601 and the astigmatism control are to the
rear of the CRT. Battery pack not installed in this picture.
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Fig. 12. Vertical a rtenua tor componen t layou t.

ru n at rrurumurn current levels, primari ly
contro lled by com mon emitter resis tor
R330; as the signa l frequency increases, the
o utpu t stac ks begin to lose their abi lity to
supply su ffic ie nt charge current, negative
feedback is redu ced , and signal swing at
0 305 and 0 309 's base s increase , as it is no
longer at virtual ground . Augmenting this,
increased HF coupli ng through C3 15 and
C316 causes 0 312 to conduct, decreasing
the outp ut stack's source impedance, and
thu s enabling higher output curren ts to be
developed. Although appearing to be open
ended, this HF boost circuit is ope ra tional in
nature, since, in correc ting the stack 's
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Fig. 11. Vertical attenuatcr PC board (full size).

easy summing of operating point, posr t ron,
and signal currents. 0 30 3 (0307) is an active
de coupler; 0 304 (0308) and 0305 (0 309)
supply defl ection voltages to the vertical
plates.

Low frequency signals require much less
current than high, du e to th e ca paci tive
nature of the C RT load . At low freque ncies
(to conse rve power) th e outpu t stac ks are
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Fig. 13. Tim ebase schematic.
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Fig. 14. Time base PC board (full size).

deficiency, it tends to balance out its own Horizontal Amplifier
input signal simultaneously . The buffered ramp is amp lified by two

simi lar op amps connected in series to give
differen tial drive to the CRT plates. The first
op amp performs at a gain of about 80; the
seco nd is a high level voltage follower.
Balance of the ou tput amps is se t with
R431. Note the use of gimmicks for HF
stability.

Blanking
The blanking board (Fig. 19) must

process a fast rlsetime signal, so the same
type ampl ifier as in both vertical and hori
zontal o utputs is used with a few slight
changes. R505 is t he collector load for 0 503
for low freque ncy compone nts; C502 causes
0504 to conduct on fast posi t ive-go ing
edges, su pplying extra current to preserve

TIME BASE
SWITCH MODE SLOPE

VARIABLE sweoi SW604 B SW602

~~ , "r:R::T:-:C:::T-:~O BLNK ,~ -5 ~

Timebase Generator

Timebase trigger processing is acco m
plished within A401 , a five tran sistor array
(Fig. 13). The first two tran sistors are set up
as a differenti al amplifier, for signal inver
sion. The second two transistors form a
bistable Schmitt Trigger with 2.2 V thres
hold, which squares up the incoming wave
form. Automode causes this Schmidt to
freerun at about 50 Hz, syncable to the
signal. The last transisto r in A401 works as a
pul se shaper, feedin g a 50 ns negative trigger
to A402, which, with current so urce 0 401,
produces sweep , blanking and holdoff. A403
temperature compen sates 0401 , and 0 402
buffers the ramp.
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OPTIONS TO ADAPT SCOPE TO A PARTICULAR CRT

Option 1 . Mono-accelerator CRT.

HVPS: Place a jumper in place of 0 21 0 ; don't pu t in C209. Cut land from 0 204 (anode) to 0207
Ianodel: connect 0204 (a node! to 0208 (cathode}. Connect normal ly-grounded end of C205 to
juncti on of C2 10 and 0209. TOOl (see> now goes to terminal 8. rather than 7. Disregard termi na l 7;
terminal 6 is negat ive 1250 V output.

BlAN KING : Replace 0501 with a 1N5061 rectifier in the same direction; it serves as an 850 V zener
(no kidding), The 1N5061 is stable. but for proper bla nking you may need to prune the zener stack
due to variances in the 1N5061. Proper zener stack drop is indicated by 5 to 10 V across R506 with
the HVPS adjusted to midrange, and no sweep.

Option 2. Higher acceleration voltage for PDA type tubes (2.5 kV) .

HVPS: Use two T601 transformers; connect pr imaries in para llel, secondaries in series-aiding. Insulate
from ground and each other. Connect to the HVPS PC board as if it were one transformer. D204 is a
1N5281 1200 V zener), and 0 203 is a 1N4764 1100 V).

BLA N KI N G: Same as in option 1.

rise time. D501 , D50 2 and D503 de couple
the bl anking amplifier to the CRT grid,
whil e C503 couples t he high freq uency
co mponents of th e blank ing signa l to the
CRT. D504 and D506, with R509 and
R51 0, clamp the unblanking level at 50 V
below negative HV; D505 is the recharge
path for C503, and D507 prevents the CRT
gri d fro m going more posi tive than its
cathode.

CONST RUCT ION DETAILS

Picking Your CRT

Nearly all major parameters of your scope
are in some way a function of the CRT you

choose. On the followi ng page is a list
of some rela tively common tubes; my ratings
are based o n adap tab ili ty to the scope, and
price. The list is by no mea ns comple te.
Even if your junk box has a nice bottle
that's not listed, though, be sure to look for
high deflection sensitivity and/or post
deflection accelerator (PDA). We can trade
acce lera tor po tential for h igher sensit ivi ty
(while retaining adequa te brilliance) only
with the PDA type tube. My 3ACPl
requ ired th is tradeoff. Mono-accelerator
tubes wi ll have a softer, less bright trace in
general. Flat face types generally give
superior performance, as well as look be tter.

• • . ,

The scope with battery pack installed.
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Tube Type

l EP-

3AP- . 3BP-.
3GP- 3EP-•

3ACP-.3AOP-

3A YP- 3XP-•

3BQP-

5ABP-.5AOP-

5BP- .5CP-

5BT P-

5UP-

07-190

07- 191

0 13-480

013-481

Rat ing

Poor

Fair

Good

Good

Fair

Good

Poor

Good

Fair

Good

Good

Good

Goo d

CRT RATING CHART

Remarks

Batteries necessa ry to support the filame nt dwarf the CRT.
About $30 new.

Curv ed face, mono-accelerator ty pes. Most e xh ibit trac e sh ift
with intensity change . . . very annoy ing. Use option 1. Price.
$4 up in general.

Flat face. PDA type . capab le of good trace brilliance; use of
reduced accelerator potentials gives 20 V /i n deflection
sensitivity. Can be had for S4 surplus to $40 new, in P'l , P7.
Pl1 ; Pl (green) is best, P7 (short blue, long yellow) is OK,
Pl1 (blue) is passable.

Interchangeable tubes; 3AYP- is almost flat face version.
Mono-accelerator types with good def lection sensi tivity.
Option 1 for th is one. Price 13XP-) $5 surplus to $60 for a
new 3AYP-. Suggestio n: Bu y a c heap 3 XP- f irst, then
upgrade to a 3 AYP- later.

Excellent perform er, mono-accelerator type. Option t . High
price holds my rat ing down ($60 new ).

Flat face, good sensitiv ity, PDA types. Length (17'" makes
scope rather long. Use option 2.

Curved face, old design. Has trace shift with intensity change.
Option t .

Very short tube (12"1, making it ideal for a "mini" 5" scope.
You' ll need option 2 fo r this tube.

Almost flat face, mono-accelerato r tube. Not too bright. Use
opt ion t .

Flat face, mon o-accelerator, P31 tube. Drawing 300 mA , it
will give better battery life. $55 new from Amperex .

Like 0 1-190, except even lower filame nt current, 95 rn A .
Batt eries w ill really last with th is one! 555 new. Option t.

Five inch version of 07-1 90. Very short tube (12.5") ; use
option r .

Five incher with 9 5 mA filament; otherwise ident ical to
01 3-480 _

I

When ma kin g your C RT cho ice, te mper
your decis ion with just how large you in tend
your scope to be (try f itting a SA BPI in to
an 8)1, x 3)1, x 13 ease l}, availability, which
varies wi dely, a nd cost, since this is pro bab ly
the most expensive single item o f the entire
pro ject-

By t he way, don't pass up a P7 type
(short blue, long yellow} , They are usually
cheap, and give you Instant Mern osco pe,
simply by c hanging a blue plexigl as gra ticu le
to yellow!

84

Picking Your Power

You also will need a 12 vo lt power
sou rce , namely 2 to S A-H rechargeable
batte ries.

Regard ing you r c hoice of battery type,
let me interject a very biased o p in ion : Th e
sealed lead-acid ce lls presentl y p roduced by
Gates Energy Produc ts Inc. are far superio r
to equ ivalent capaci ty nicads in this usage.
(No, I don't work for Gates.) Severa l reasons
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$125

LM-3
E E

Non-Linear Systems, Inc.
Or.p'f1.rot or 'fle d,p"el voltm eter.

BOl N. Del M,r , Ce lilornie 920' "

Telephone (7' '') 75$-11 34 TWX 910-322-11 32

Optional Features:

• Leather Case . • High Voltage Probe: For mea
8Urlngupto 30 KV. • Current Shunts: One percent
accuracy from 4lA to lA,

LM- 3 baalc meter also available in four digits with
0.02% accuracy . Aak for LM-4.

see your local dist ributo r I

Distributor Inqul rtee Invited.

Now a multimeter with truly outstanding features.

• SUper Rugged : Ideal for field service use - you
don't have to recaltbrate o r replace If dropped.

• High Input Impedance: 10 megohms on all ranges;
no more ci rcuit loading.

• Automatic Polarity: No more test lead reversing
o r switching.

• Automatic Zero: No mo re adjustment ofthe zero
when you change r ange , function or position; no
more full scale ohms adjust ,

• Full three digits without parallax or required In
terpolation; a 0.33" high LED di splay . A true
one percent meter.

• 13 ranges: 4 vdc , .. vee and 5 ohms.
• Measurements : Up to 700 vdc or 500 vac and up

to 10 megohms.
• Small Size: 1. 9" H x 2.7" W x 3.9" D.
• Versatile: Operates from standard 115V outl ets

or on self-contalned rechargeable batterie s,
• Fully Protected: No damage from overload on

volts and ohms measurements.

World's lowest priced precision digital multi meter
- - more accurate and nl\o\xcd than the old pointe r
mete r - - ideal for field service .

With rechargeable
batteries and charger unit

prompt this ra ther stro ng statement: The
Gates batteries do not exhibit the definite
limits sealed nicads are well known for, such
as memory, cell reversal, and thermal runa
way problems. Also, the Gates cells may be
fu lly c harge d in 3 to 4 hours without harm,
adding to the conve nience of your scope.
A nd according to Gates, moderate over
charge wi ll not destroy t he cells.

O n the other hand , nicads are, within
their limitation s, excellent batteries, so if
you have a bunch, you can ce rta inly use
th em with the nicad network to be
expl ained later.

An o th er good c ho ice for your
osc illoscope is th e Ge l-Cell, basically a lead
acid type, a nd in esse nce, sea led (if you
don 't charge 'e m too fast). Use the nicad
netwo rk for these batteries, also.

By the way, if you feel you must put the
charger with in the scope, mou nt the power
t ran sfo rme r with tape directly behind the
C RT, and be prepared to turn it for
min imum beam distu rbance. The n and only
th en , bo lt it down.

Basic Case Layout

Sounds a little out o f o rder , but now 's
the time to make a ro ugh sketc h of your
case. Ju st use th e PC board sizes (parts list) '
as a guide ; if you in te nd to build on
vectorboard, increase these dimensions 50%.
A fe w pointe rs: Th is is only inten ded to be a
"first fitt ing," so just sketch it! Also, avoid
cramming it in - leave yourself some room,
and co nstructio n will be almost as e njoyable
as sho wing the finished scope to your
frie nd s.

Try to fo llow the general layou t
phil oso ph y of my scope as much as possi ble
(see photos) . Things to co nsider: Keep th e
vert ica l a nd horizon tal boards as close to
their respective front panel contro ls as
possible (cu ts down o n shie ldi ng require
ments). Power supplies sho uld be as far fro m
the fro nt e nds of the ve rt ical a nd horizontal
boards as possibl e. Leave a lit t le space
arou nd th e boards to e nab le possi ble shie ld
insta lla tio n later (E dsel Murp hy); plan
enough space for a C RT shield; front panel
controls shou ld be arranged with an eye to
functionality, symme try, and cabling ease.
Enough work on the case for now.
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Fig. 16. Tim ebase switch schematic .

Winding the LVPS Transformer

Oh! oh! . .. (you knew there was a ca tch
in this project somewhere). Not really - it 's
easy to wind this one! First off, yo u'lI need
a corc . Best choice is a ferrite cupcore: It's
easy to wind, and efficie nt. Pick o ne that's
about 114" diameter x 114" high, with a
bob bin. Winding area cross section o f at least
3/8" x 3/4" is necessary. Best effi ciency is
attained with e ithe r T-26 o r N-22 type cores
(usually sta mped right on 'em).

If you can't find a cupeore, a tapewound
toroid is as effic ient, although ju st a bit
more difficu lt to wind. I've fo und that
1·3/ 8" o.d ., 3/4" i.d . is ideal. Ferri te toroids
ge nera lly don't work too well , bu t if you
want to tes t one, wind a quick primary a nd
feedback, hook it up, and try it. If you ge t a
good square wave .. . eome to think of it,
you need the sco pe to see that . .. so simply
monitor the tran sistor temperature fo r a
mi nute or so ; if they get more th an luke
warm, the core is not su itab le.

Bottom of the pile, bu t sti ll adequ ate is
the lowly E-I laminated audio transfo rmer.
Pick a 2 x 2Yi x Y, eore (or larger), and test it
as described for the to roid .

After selecting the core, cu t strips of
plastic bag (cupeore and E.I), or vinyl
electrical type (toro id) for insulat ion
between layers. Also cut 10 to 15 o ne inch
pieces of Scotch tape, and 4 three inch
pieces of small spaghett i. Use a hand d rill to
wind the bobbins, or a popsic le stic k fo r the
toroid.

Wind the HV secondary first (Fig. 23),
insulating between layers. If you 're using the
cupeore or E-Is, leave a 1/16 " space on each
end of the layers . Spaghetti the fl yl eads, and
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Foreig n Radio
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:::;~;::~Am~ateu r Cal lbaokOX Listings

$12.95
with

3 Service
Editions
$18.95

On dea le r s he lves Dec. I, 1975

Don't wait until 1976 is half
over. Get your new Callbaoks
now and have a full year of the
most up-to-date QSL informa
tion available anywhere.
The new 1976 U. S. Callbaok
will have over 300 ,000 W & K
listings. It will have calls, l i
cense c lasses. names and ad
dresses plus the many valuable
beck-up charts and references
you hav e co m e to expect f rom
the Callbaok.
Specia lize in OX? Then you' re
looking for the new, larg er than
eve r 1976 Foreign Callbaok with
over 225.000 calls , names and
addresses of amateurs outs ide
of the USA.
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RADIO AMATE UR 116 k
Ja

c a 00 INC

Dept . B 925 Sherwood Drive
take Bluff. 111.60044

Ordtr from your teverne electrentcs
dealer or dirttt from the pllbl ishtr. All
dlrttt orders add $1.00 shipping and
handling per Callbook.
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Fig. 17. Timebase switch PC board (full size).

cover the HV winding with a double layer of
pol y-bag strip, securing with Scotch tape.

Next comes the CRT filament winding.
This one's got to have a good insulation, .so
run the spaghe tt i into the layer and secure
with tape. Cover the winding with 2 layers
o f insulation, secured with tape.

Wind on th e two remain ing secondaries
(bifilar saves time), insulate and secu re . Mark
eac h fl ylead . Finish up wit h t he primary
(bifilar wound) and feedback windings. Mark
start ends o f each, and wind both in the
same direction. Secure, and finish up with a
layer of vinyl tape. Assemble the bobbin and
core (cupcore and E-I types), and set aside.
Sounds tediou s, but it'll o nly take an hour
o r so. That's one o f those jobs you' ll get
wound up in, right to the co re.

Selecting Primary Electronic Parts

On to more interest ing tas ks. You now
have enough information to select the larger
electro nic parts, suc h as switc hes, pots and
the HV transfo rmer. Remember that most
all parts of your scope are quite non-critical
(exceptions are marked), so some thoughtfu l

it C801 IO,... F
C802 I,... F

~I- C8030.rp.F
C804 .01,uF

~I- C805.001,uF
C806 100 pF

6
-'N'v-- ReOI lOOK

GNO -'N'v-- Re02 49.9 K

e -'N'v-- RB03 ZOK

•• -'N'v-- CT RB04 10K

-l~ I C809 l,u F

RT C808 O.' }£F

1
Z

CHO
3 C807 .01ll F.,...
BLAN K

4

Fig. 18. Timebase switch componen t layo u t.

scrou nging here can save you mon ey! Use
the services o f the many su rp lus houses,
some junk box parts, etc., and you ' ll be
amazed a t the savings!

All parts of your scope may be standard
items, or you may want to try so me of your
own design. My scope makes use of a home
brew cam-type switc h for vertical a t te n
uator and t imebase, primaril y to save
space. The photo illus trates the basic co n
structio n of th is type of switc h . However,
there are several alternate approaches.

Use standard switc hes with a similar
number of positions, if you have the space.
Note that by slightl y changi ng the timing
resistors, you can come up with a 1-3-1 0
sequence, which saves many switc h posi
tions, ma king fo r a smaller switc h . Values
for the 1-3-1 0 resi stors are listed under
switch options in the parts li st.
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Fig. 19. Blanking schematic .
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Fig. 20. Blanking PC board (full size).

The HV transformer specifie d is a n old
friend to phone-patchers, 22k, 5.2k and 600
Oh m, all cente rtapped. The transfo rmer is
usu all y under a dollar, and readi ly ava ilable
surp lus. Note you' ll need 2 for options 1 or
2. Mak ing th is lit tle feller wi t hstand 250 to

500 V constantly may seem a bit risky , but
I've used more than 20 of t hem in various
direct (no multiplicat ion ) sup plies for up to
1.8 kV with on ly one fa ilure. Th at 's a whale
of a lo t more vol tage than you r scope's
transfo rmer will ever see!

Fig. 21. Blanking component layout.

~
-600

6

GRID I
7 CRT

CATH

Electronic Construction

The heart of your scope is, of course, the
electronics. Best, and by far the easiest,
construction is afforded by PC boards; how,
ever, you may use vector, or any o ther
su itable method . Whatever way you do it,
remember that most of the circuitry
operates from dc to at least 10 MHz, so usc
good layouts a nd plenty of byp asses! You
may tape from the PC layouts in th is artic le,
or get full size negative pri nts (for photo
etc hing) fo r an SASE. Shou ld you make
your PC board by photoetc h, don't str ip the

KPR off after etching. Solder through it,
cleaning the board of rosin with isopropy l or
denatured alcohol. The KPR will keep th e
copper bright du ring const ruction .

All components arc readi ly available,
most surp lus. Even th ough E. Murphy says
interchan geable parts won' t, you shou ld
have no diff icu lty substituti ng. A few recom
mendations: Use solid tan talums ra ther th an
electrolytics. Use low temperatore co
efficient ceramics or micas in calibrated
circuits. Use ~ W, 5% film resistors
"R,Ohm". (They have on ly one disadvantage
- you can only get them in packs of 50. But
at 2¢ each, they arc a far better buy than
regular 14 watters and the leftovers will
ce rta inly be a welcome add it ion to the junk
box .) Usc soc kets everywhere - they ma ke
li fe much more en joyable du ring tes t ing la ter
on.
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IC-22A The front panel and contro l locat ions have been changed to make
the IC-22A even better looking and easier to operate. The new
design allows the use of larger channel numbers which may be

viewed from the left side or right side by reversing the window position and in stalling a new
dial. (opt ional at nominal cost)
Inside is the same high qual ity radio construction and engineering that has made the IC-22 the
most rel iable, most popular two meter crystal controlled set on the market.
When you join 22 channels of capacity (f ive supplied) with the unexcelled performance of
helica l RF filtering in the receiver front end then add soli d state T-R switching you get one
great radio for you r money . A ll the great features that made the IC-22 so desired are sti ll
there. Including, 1 waU/ 10 watt switch option, trimmer capacitors on both receiver and
transmitter crystals plus a 9 pin accessory jack with the discriminator already wired for
frequency calibration.
SEE ONE r I BUY ONE r I AT YOUR ICOM DEALER TODAY.

O,slflbuted bwo :

NOV/DEC 1975

leo
ICOM WEST, INC.
Suite 3
'3256 Northrup Way
Bellevue WA 98005

ICOM EAST, INC,
Suite 307
3331 Towerwood Drive
Dallas TX 75234
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PC Boards

PC board layou t is such that all off-board
leads te rminate o n one edge of the board .
This makes it easy to flip the board over
after cabling. Wires may be simply poked
and soldered, or turret terminals may be
used. The laller method is much nicer
loo ki ng. By the way, th ere is no need to bu y
expensive selling dies : Simply drill a small
hole W' deep into a v." diameter rod for the
anvi l. Use a centerpunch to set the term inals.
Stuff and solder all components. Clean the
rosin off with alcohol, and give the finished
boards a light coat of c lear Krylon.

Preliminary Testing

By now, you're feeling t he unscratchable
itch to see some of your handiwork do
someth ing. OK, fire up (what termino logy !)
the LVPS, using either a regulated power
supp ly or the scope's batteries. Be su re to
fuse the line, unless you want to really fir e it
up!

Upon connecting the 12 V de, you'll hear

the inverter, and can chec k +5 and - 5, and
set th e +95 . To check the C RT fil amen t
supply , c li p le ad your CRT across it,
watching for normal fil ament glo w afte r
abo ut 20 to 30 seconds. (So me VOMs
disl ike square waves, and won 't read
correctly. ) Chec k curre nt drain with the
C RT connected - it should be 500 to 600
rnA. That co mpletes chec ko ut of th e LVPS.

The HVPS may be tested by tacki ng in
the transforme r and applying 12 V dc. A low
buzz indicates normal operatio ns. Chec k the
high voltage carefully . An easy way to check
regu lation is to change YOM ranges, causing
different loads; voltage reading should
remain su bstantially consta nt. Remember to
bleed both outputs down afte r testing,
unle ss you like surprises.

The remainder of t he boards are best
tested afte r cabling is comple te, so let 's get
at it.

Case Work

Returning to the case, arrange all your
fini shed boards and ot her parts, and mark

Closeup of timebase switch . The cams are made from TV tuner gears, which press spring
contact arms onto pads on the PC board . Detent spring on left end is a p aper clip.
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and dri ll all mounting hol es. Ma ke an exact
template of the drill ed fro nt panel for later.
Mou nt the boards, controis and all other
part s.

Cable up your entire scope, using # 24
PVC color coded or equ ivalent, and RG
174/U or similar well-shielded coax for all
sensit ive leads. Use shrink tubing to fi nish
off the coax ends. At th is poin t, don 't
tiewrap the ca bles. I stro ngly recommend
the usage of three large turret ter minals near
the power supply sect ion: +12, - 12, and
clean ground. The se facilitate making neat,
loop-free grounding and power connections.
All board grounds shou ld be run separate ly
to the clean ground po in t. Be sure to use
shielded cable for the lines to the power
swi tch, and ground the shield to the clean
ground.

Install your CRT and its shield carefully.
Make a quic k check of primary power
wiring, and check for any dead shorts with a
VOM.

Graticule

We will shortly need grat ic ule, so now's
the time to make one. Choose a piece of
blue or green 1/1 6" transparent plexiglas.
Get a piece large enough fo r two graticules,
in case you make a mistake. Cut the plexi
glas to size, smooth the edges, and tape it
(squarely) to a piece of linear graph paper.
Take a ruler, and carefully scribe lines in to
the plexig las with the back edge of an X-acto

knife . Scribe 10 horizonta l division s, and 5
vert ica l. Mount this graticule on the scope
with scre ws or cemen t, whichever is appro
priate.

PARTS LIST

T his lis t shou ld be used as a gu ide. As I
mentio ned before. the scope is inse nsi t ive to a ny
reaso nab le subbing, excep t for th e cal ib ra ted
c ircu it s. For this reason, I 've su pp lied you wi t h a
lot o f p arameter data, a llowing m ore freedom in
part s c hoice. Hopefully this w ill help hold the c ost
t o a minimum.

CRT - See the ta ble o n page 83, and the text .

Batteries - Use sea led , rechargeable cells tha t will
supp ly a so lid 12 V a t 2 t o 5 A-H.

Case - To fit. Conside r such od d balls as a large
c ha ssis, th e bo ttom p late su p port ing everythi ng.
Cut t he e nds off the chassis, t rim them to fi t
wit hi n t he c hassis, a nd faste n t o the bo ttom pla te
to form the front an d rear panels. Cost abou t 51 0 ;
not bad for a c usto m case!

PC Boards - Use G 10 epoxy board, a nd buy a
square foot su rp lus. The local pri nte r might give
you e no ugh KPR for the job (2 o uncesl. Vert ical
amp lif ie r is 5 % x 2 %; horizontal board, 5 x 2 %. ;
LVPS, 4 % x 3 ; HVPS and blanking, 4 x 1%; vert ica l
a tte nuator a nd timebase switches, 2 %. x 1%.

Rotary Switches - All may be phenolic wafer
type, o r better. O ne 4 p ole, 10 position; one 3
p ole , 20 p o sition ; a nd o ne 3 p ole, 4 position .

Toggle Switches - Min ia tu re ty pe, ava ilab le su rp lus
for 5Od. T wo DPDT, o ne SP DT, and an odd o ne
tha t may be h ard to find : C&K ty pe 7211, wit h 3
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PRI MA RIES

ACe
SECONDAR IE S

" e

{

12 T NO.20 F E~, 20
81FIl AFl 2 8

12T NO.20: ~020, L::.::,

4 T : 0.30 !o ~ E "
~ F I!:iOTN0 :34

ALL WI RE NYCLAD OR II
FORMVAR INSUL AT ED E "ar NO, IS

"

0101 , 102: GE type D40C6, or RCA
2N5294 IVceo 40 V, Ie 4 AI;

0301 : 2N3954 throuqh 2N3958 (must be
monolithic dual F ET) ;

0303. 305,307, 309.405,408,503: RCA
40594, or 2N5320 (Vceo 95 V min, "r 50
MHz min);

0304, 308. 406. 409. 504: RCA 40595. 0'
2N5322 (Vceo 95 V min, f T 50 MHz min) ;

0302*,306* : 2N918, 2N5179 (fT must be
greater than 500 MHz) ;

Timing Capacitors - You need six: 100 pF and
.00 1 uF may be mica or zero-TC ceramic; .0 1 uF
through 10 uF should be miniature tantalums
(TAG or similar) for best stability. Tolerances seem
high for this usage, but the tantalums usually end
up quite close to marked value.

Fig. 23. LVPS transformer schematic.

ON positions . You can use a 1 pole, 3 position
miniature rotary , o r similar.

Precision Resistors - Total of 14. Using 1%
resistors will cost you about $10. However you can
test the R-Ohm resistors , which will run you about
30li. and a little time. Most of them check out well
within 1Y:z%, so you might get away without even
testing them; they are essentially as stable as 1%
types. Values for the alternate 1-3-10 tirnebase
sequence are: 10k, 30k, lOOk , a nd 300k; normal
1-2-5 values are shown in Figs. 10 and 16.

Active Components - Part numbers given have all
been used in the scope, and work well. Except for
rare instances (*), the circuits seem content with
nearly any reasonable sub.

HV Transformer - Often marked "Lionel," it's
lxlx2 inches, with 22k, 5.2k, and 600 Ohm
windings, all center tapped. Surplus goodies at a
dollar.

• REPEATER
• COMPUTER
• PHONE
• SECURITY, etc.
• SECURITY, ETC.

WESTERN ELECTRIC
MODEL NO. 35N1A

HIGH STABILITY L.C. TYPE

J9 ~s~aid
COMPLETE WITH DIAGRAM

20748 Plummer Street
Chatsworth, Calif. 91311

Calif. residents add 6% tax.

Dollar Value
Electronic Supply

TOUCH TONE
PADS

NEW
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Q103: 2N3440 (Vceo 200 V min , 1 Watt
NPN);

0 203" , 402" ; 2N4302 or 2N5457 II DSS 2
t03mA);

0201, 202, 204: 2N697, 2N2219 140 V, 5
Watts NP N);

All re main ing NPN: 2N69 7 , 2N2222,
2N2219, 2N7 18, 2N6002 (any HF silicon
NPNJ;

All remaini ng PNP: 2 N1132. 2N6003,
2 N2905 (any HF silicon PNP);

A30 1: uA733;

A40 1: CA3046/3086 or LM3046/ 3086;

A402: NE555 (Siq netics} :

RE G 101 , 10 2 : 7805 (Fa irchild or
Moto ro la);

BR 101 : MOA-920-4 (Moto rola), o r fi ttable
equal;

BR 10 2, 103 : MOA·920·3 (Motoro la), or
fittable equal;

"
0205 thro ugh 0210: Preferably 1N5060
series, as they are ava la nche protected;
1N4005 a nd H EP 170 are OK, but will not
t a ke a Murp hy screwdriver treatment ;

Zeners: 1 N47XX series is recom mended;
h oweve r, a ny good 1 Watt type is fi ne.
Voltage ra t ings are on the sc he matics.

Capacitors - Belo w 1 uF use cera mic o r mica;
above 1 uF use " TAG" type tan ralums. Va lues are
no n-critical. Mul ti pl ier capacitors in t he HVPS are
0 .1 uF, 500 V Sprague o r CR L ceram ics.

Trim mers - All are 3 .5-13 p F, %" d ia. ce ramic ,
wit h 3 pi ns (two are com mo n) , a nd no name . Most
end up adjusted to midrange, so you can juggle the
end values a bit. Surplus is a must o n these , as new
price is o u t of sigh t.

Resisto rs - Hi ghly recomme nded are "R-Oh m" %
Watt fi lm resisto rs. You have to buy 50 a t a whack,
but 2d each makes them migh ty att ract ive!

Pots - Surplus, m ilita ry ty pe is your best bet here.
For the most compac t construct ion , use the 'Vol"
dia . kind .

Calibration Po ts - Beckman 62 a nd 82 series were
used ; h owever, a ny correct resistance %" dia. pot is
fine. CTS and Westo n also ma ke them. Also
consider Bec kma n series 9 1, a 39d cermet; it's a
littl e b igger, bu t will f it .

NOV /DEC 1975
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The All-New
1976

Lafayette Radio
Electronics

Catalog

The most comprehensive
consumer electronics

catalog available!

Hams, see the exciting new 1976 line of ex
clusive Lafayette Parts, tools and test equip
ment for do-it-yourself projects at Lafayette 's
traditionally value-packed prices. Stay tuned
to the top amateur gear, name brand equip
ment and our huge selection of the latest in
electronics. Send for your copy today!

• Stores Coast-to-Coast
• BankAmericard and Master Charge

• Transceivers v Antennas · Meters
• Transmitters • Rotators • Test Equipment
• Receivers • Masts • Parts, Cable

Lafayette
The Electronics Shopping Center
11 1 Jericho Turnpike Syosset, L.I. , N.Y. 11 791

r---------..,
I

Lafayel1e Radio Electronics Dept. 38095 I
111 Jericho Tpke., Syosset, L.I. N.Y. 11791 I

I Send me your FREE 1976 Catalog

I Name ApI. I
I Street I
I

City State I
L. ~P.s2~~O__ J

93



Mechanical Items - Fo ll o wing is a potpourri of
ha rd ware found to be usefu l in co nstruct io n . Look
for sim-ilar items that wi ll f it yo ur scope's needs .

Tu rret Te rmina ls: Camb ion 3563-02 (for PC
boards) ;

Spacers: %" dia., Xl" long, tapped 4-40 (PC
board m ou nts}:

Rod : .125 dia. , abou t two feet (shaft
exte nsions fo r focus and in tensity ) ; steel or
b rass is fin e;

Cou plings (2): Insulating type, .1 25 sh aft
(fo r intensity and foc us con tro ls);

8-bus d istributio n system
plus universal .1" by .1" matri l(
o f solder less, plug-in t ie p o ints

a ll in on e integ ra l devi ce .

A ccepts all DIP's an d discre te.
w ith leads up t o .032" dia .

Interconnect wi t h any so l id w i re
up t o No. 20 A .W.G.

ORD ER BY PA RT NUMBER
923252 _ ......._1."",. $17 .00
923748 IPl\llllod_I•.•.•. .. $18.90

We honor M,C. and 8 ,A,C. cha,ll"s
Add sal"" tax on OH and CA orders

(F_0_ 8 Paine.ville O<l companv P_0 .'.,)
Deille> inqUiries invi red

High -perfo rmance A P Super
Strip component ma trices consist
01 128 terminals 01 5 tie points
each . The 8 buses 01 5 connect
ed s-ne-pcmr te rm inals .are lor
voltage. ground. reset and clock
lines. sh ift command, etc. New.
non-Shorting. inS lant-mount
backing and qu ick -r em o val
screws are supplied ... use several
Super·Slrips to create large-scale
breadboards on panels up to
118" thick .

Md_ sHr pPINGI H..NOl!NGIC_O _l:!.
, L/pro"o.oo 11 00 1 70

tees ,om "0 01 to . 2'1 00 '50 !Ill
th,s cha' l 2'l 01 '0 5000 2 00 00

Magnetic Shie ld : To fit your CRT; try to get
su rp lus , o r get a little o f the bendable fa it
a nd form-fit it ;

Knobs: Bet you forgot 'em ! Get dressy
o nes;

He a tsin ks : T hermalloy 6107B-14 (4
needed), a nd o ne Wakef ield NF -204; all a re
In the LVPS; pain ted alum inum scraps are
OK.

Nex t month: Testing and calibration.

. . . W\lACR

Model CST-SO

t Rigs in one!

Comcraft's NEW
VHF Two-Band
Transceiver for' and 1~ meten
with Digital Frequency Synthesis

• PH mocrophone a nd mobue mount ,ncl uded
• Operates on 12 volls DC
• AC su pp1v a l/a,lable
• Acces .-.ory connector tor lone burst and lem"

codl'd squelch

CST-50 two-band tra nsce ,ve r $869.95
CPS-6 AC power supp1v $139.95

~§§,'~E~~E!

• Coo.." " nl lfe 2 meter and 1'1. meter ba nds
• C""ers MARS, CAP a nd CO frequenc,es trom

\ 42to 149 99 5 MH ,
• Full d igital treqlJenc~ synthes,s Wit h 5 "H l . tep~
• Lighted thum bwheel5 tor nlghl mob,le operat ion
• No crystals 10 buy - ever
• SuilT-in re peat e r off",!. at 600 kHz. 1 Mhz

andl 6 MHl
• 25 wall s oulput on each ba nd
• No Iransmllte, ' etun,ng aoos. e,ther lJand
• FM AM ,ec" 'v" r
• B pole crysla l f,lle r
• Fronl mo uoteo speaker

The new CST-50 Two-Band Transceiver provides coverage of two complete
amateur band s with all the featu res needed by most operators. lrnaqine' Th e
two most popular VHF bands in one rig with Phase Locked Loop frequency
synthesis. In the CST-50 all frequenc ies are generated digitally by reference to
one highly accu rate and
easily adjustable c rystal. As
soo n as a new repeater is on
you can use it. no waiting for
crystals. Write for fur ther in
formation
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Predicting

Kenneth Pietrucha WA20KZ
610 Springfield Avenue
Cranford NJ 070 16

Third Order

Intermod

S ince the beginning of channelized FM,
t he pro blems of 3rd order intermo du la

tio n distortion have become of major impor
tance to the VHF operator in the heavily
populated metropolitan areas. The problem
of inte rmodulation distortion is not a new
problem. It has always been with us but has
not been deal t with sufficient ly since
analysis has been co mplicated and in effec
tive. T he procedure which follows deals wi th
the understanding and ana lysis of 3rd order
intermod ula tion disto rtion using a method
called the in tercept point.

Simp ly stated, intermodulation distortion
is caused by signals from other transmitters
in band whic h mix somewhere in the
receiver and produce in terferi ng signals.
T hese mixing products in the case of th ird
orde r intermodulation are related to t he
interferin g signals by the relationship 2f1 
f2 and 2f2-f1, where f1 and f2 are th e two
unwan ted in-band signals. These new fre
quencies are properly referred to as third
order in termodula tion distortion products
(1M). The two input signals will mix and
produce two add itional unwanted fre 
quencies wi thin the receiver. Once generated
they remain in t he system. The problem
must be so lved at the point of mi xin g. There
arc other products present bu t o nly th e 3rd
order prod ucts will be ana lyzed here since
they arc the mo st troublesome .

Fortu nately, the problem is not as com-
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plicated as it appears. Most of the intermod
is genera ted because the designe r uses a
marginal device, or chooses a good device
and biases it imp roperl y. For example, he
may choose a transisto r and bias it fo r the
lo west possible noise fi gure and accep t th e
resu lting gain compression, or non-lin earity
of gain. This non-linearity of gain is respon 
sible for the genera tion of spurious responses
which we sha ll sec later. The gain co m
pression describes the useful dynamic range
of a device a t the high end, just as the noise
figure describes the usefu l range at th e low
end.

Third Order 1M

The photo shows what happen s when two
signals of equal amplitude are fed into o ur
test amplifier. Each signal has a power level
of - 60 dBm. The two larger signals, f 1 and
f2, are at 145.5 MHz and 146 MHz, respec
tively. When fe d into our amplifier, two new
signals are generated. Both signa ls are 50 dB
be low the two main signals for a given input
power of - 60 d Bm.

The first signal on the left is at 145 MHz
and is generated by 2f1 - f2 = (2) (1 45.5) 
146. The last signal o n the right is at 146 .5
MHz and was generated by mixin g 2f2 - f1
= (2) (146) - 145.5.

Remember that t hese t wo new signals arc
not prese nt in the air. They were generated
by the mi xing ac tion of the amplifier when
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the two signa ls o f 14 5.5 MHz and 146 MHz
were injected into the amplifie r simultan
eously . Considering all the transmitte rs o n
the air in a given area, it is not a wonder th at
your rece ive r sometimes ac ts strange. Rath er
th an t ry to calculate all the possi ble combin
atio ns o f signals th at may be bothering you,
it ma y be wise to consult on e o f th e man y
computer read outs avail able . On e of th e best
appeared in 73 in April, 19 71 , by W6YAN.!

Understanding Ga in Compressio n

The more linear a device, th e less is the
cha nce of genera t ing 1M. Th e graph o f Fig. 1
is a log-l og plo t of input versus o u tput power
fo r an rf amplifie r st age wi th 20 dB of gain.
The graph shows that fo r an increase in
inpu t powe r th e o utput should increase
accord ingly . Let us assume th at we increase
th e input po wer by 3 dB ; then th e output
should also increase by 3 dB. As long as t h is
relationship is maintained, th e amplif ie r is
said to be li near. T he po int of non -linear ity
is refe rre d to as th e 1 dB co mpressio n poi nt.
This po in t can be fo und o n th e graph as th at
point where increasing o ur input signal by 3
dB only ca uses a 2 dB increase in power
o utpu t.

So fa r, we have determin ed th e math e
matical re latio nsh ip of th e 1M and have
observed th e 1M products . We have defin ed
gain co mpressio n and briefly singled it out as
a major cause o f 1M . In the next few minutes
we sha ll see ho w to accurate ly predict 1M .

The Intercept Point

Electronic engineers in the communica
tions fie ld have fo r years used a meth od to
acc ura te ly classify and predict th e IM in
amp lifiers and mixers. This meth od is called
th e intercept poin t. The first menti on of t he
intercept poin t is in an artic le fro m Elec
tronic Design in 1967 upon which I have
dra wn heavil y.' The original work o n this
conce pt as far as I can determin e seems to
have bee n deve loped at Avantek. The inter
cept po int is a fi c titi ou s poi nt. In actu al
measureme nt concept, the intercept point is
that poi nt at whic h the extrapo lated linear
po rtio n of o ur gain plo t intercepts with a
plot of o ur 1M. The gain plot is ex trapola ted
because at high leve ls it devia tes from a
stra igh t line becau se of gain co mp ression.
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T he plo t o f Fig. 2 shows a pair of stra ight
lines plo tted o n a log-log scale . It is an
expansio n of Fig. 1, whic h sho wed the ga in
plot and its compressio n. Th e thi rd order
line has bee n added. Thi s line ind icates the
relative st rength of the intern all y gene ra ted
responses or 1M for any given power input.

In actua l laborato ry practice, th e third
order 1M is measured at some convenient
power level using a spectrum analy zer, Fig.
4 .

Referring to the photograph, we ob serve
th at th e 1M prod uc ts are 50 dB below the
fu ndame ntal signals fo r two signals of - 60
dBm input. In Fig. 2 t he distance fro m th e
fu ndamenta l line down 50 dB fo r a - 60
dBm inpu t signal has been plotted and this
distan ce labe le d " X " .

The in tercep t line can be drawn horizon
ta lly across the graph at a poi nt on e-half
times fro m th e -60 dBm input signal. The
point at which th e intercept line crosse s the
fundame ntal gain line is the intercept point.

The th ird o rde r 1M line can now be drawn
so that t he measured point and the intercept
point fo rm a st ra ight line. When talking
about the in te rcep t point it is comm on usage
to refe r to th e o u tpu t intercept point. It is
possible, and sometimes convenient, to
specify the amplifie r performance in terms
of its input in te rcept point.

Fo r all p rac tical purposes, o ur plot is
comple te. We can no w predict what the 1M
will be fo r an y given input signal. (Example:
For two inpu t signals o f - 80 dBm, third
o rde r 1M is 90 dB below the carrier.)

Third order 1M 50 dB down. Fl =145. 5;
F2=146; F l and F2 at - 60 dBm input.
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If you stare at Fig. 2 long enough , you
will reali ze that by changing the in put level
by 1 dB the 1M will change by 2 dB. Our
original measurement produced a n IM of 50
dB do wn fo r 2 signals of - 60 dBm in pu t.
Therefore, by decreasing our input signals 20
dB to a new level of - 80 dBm, we have
improved our IM produ cts by 40 dB and o ur
new le vel is 90 dB down fo r 2 signals of - 80
dBm input.

Rule Of Thumb

In the abse nce of a spectru m analyzer, a
reasonable and accu rate plot of the th ird
order IM produ cts can be obtained by
assu ming that the intercept line is approxi
mately 8 dB to 15 dB above th e 1 dB
co mpression point with 10 dB being a good
guess . Th is assu mp tion wil l produ ce an erro r
of 2 dB fo r each 1 dB we are off in our
assessme nt. Care must also be used in
making th e 1 d B gain comp ressio n measure
ment fo r the same reason .

Afte r carefu lly measurin g the 1 dB co m
pre ssion point of the amplifie r, p lot th e ga in
line on your graph and note t he 1 dB point.
Approx imate ly 10 dB above the 1 dB point,
draw a horizon tal line across the graph. We
are now recon stru cting F ig. 2 bac kwards.
From the hori zon ta l interce pt line note th e
number of dB to the gain line a t any inp ut
signal level you choose. For this same input

level plo t a point tw ice that nu mber o f dB
down fro m t he gain line. Th is is the amou nt
of 3rd o rder intermodu la t ion disto rt ion in
your amp lifier at the input level you have
chose n. You now have o ne 1M point on yo ur
chart and the intercept point and can now
d raw a stra ight line between these two
points and complete your graph.

Unequal Signal Levels

Almost all manufacturers of rf amp lifiers
now include the inte rcep t po int as part of
the da ta on the spec shee t. As we have just
seen, the intercept point is measured using
two si gnals of eq ual po wer. Unfo rt unate ly,
this is usuall y not the case in an actual
syste m. One signal is likely to be from a
stro ng nearby transmitter and th e other
from a source quite a distance away . When
the ampli tudes of the two signals are kn own
and they are not the same power level, th ey
can be converted to two signals of equal
amp litude quite simply. In this case, take the
stronger of the two signals a nd sub trac t fro m
it one-third of the diffe re nce betwee n the
two signals. Thi s calculat ion equalizes the
two signals and generates th e same worst
case IM as the two unequ al signals.'
(Example: One signal is at - 40 dB m and
another at - 70 dBm . The differen ce
between the two signals is 30 dB. One-t hird
of 30 dB is 10 dB, wh ich when subtracted
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Fig. 2. 3rd order 1M vs inpu t po wer using the
Fig. 1. Lin ear gain and the 1 dB compression point. in tercept poin t.
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Fig. 3. Test set-up to determ ine amplifier 1 dB
compression p oin t.

from -40 dB yie lds an equivalent of two
equ al signals of - 50 dB .)

Additional Calculations

There are st ill many amplifier manufac
turers who do not use the intercept point
and simply specify the 3rd order 1M as being
so many dB down fo r a given two sign al
input level. When using this type of data, it
is convenient to be able to convert to th e
intercept point qui ckly without resorting to
the graphical analysis. Presented here are
some fo rmulas which have been derived
from the graphical analysis. They may be

. used by themselves or as an aid in preparing
a grap hic presentati on. The pertinent terms
are the input intercept point o r liP, the
output intercept point o r OIP, the a mp lifier
gain , and the third order 1M for a given two
signal input.

IIP = Y, 1M + Signal in

OIP = II P + Amplifier Gain

Combining these two equat ions

OIP = Amplifier Gain + Y, 1M + Signal in

By rearranging these terms th e IM can be
calculated directly.

1M = [OIP - (Amplifi er Gain
+ Signal in)] (2 )

Rememb er that th e OIP is appro ximately
10 dB above the 1 dB co mpressio n point.
Therefore if only the 1 dB compression
point is given, the problem may st ill be
solved by su bstitu t ing the 1 dB compression
point +10 dB for the OIP.

Analyzing Your 1M Problem

From all o ur observations, we can see
that if IM is a problem, one or more o f the
transistor stages is probabl y oper atin g with a
low 1 dB compressi on point. The obvio us
solu tio n is to try to make the transisto rs run
as linearly as possible and raise the com-
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Fig. 4. Test set-up fo r 3rd order intenn odulation
distortion measurements. N o te: It is very possible
to overload the spectrum analyzer and generate
intermodulation distortion in th e analyzer itself. It
is there fore a good idea to include an atten uator
between th e amplifier an d the analyzer. Always use
the lowest possible signal level to the amplifier to
generate 1M when m aking this m easurement.

pression point. As I stated earlier, many
transistors are biased for lowest noise figu re
and the resultant gain compressio n is
accepte d . If the tran sistor is not being
ope rated near its ma ximum power dissip a
tion, a lit tle more collector current might do
the job. Be carefu l not to over dissipate the
transistor. A better choice would be to
choose a new transi stor, o ne wh ich is
cap able of higher linear o utput power. Some
of the new CATV devices work great,
becau se they were designed fo r low IM and
good noise figure.

A good project would be to colle ct as
many data sheets as possible o n devices
which might be useful a t your frequency of
interest and compare the o ptimum NF and
required cu rre nt. Some types such as the
2N5109 are speci fi ed as 3 dB max. noise
figure at 200 MHz with 10 mAo

Somewhat higher priced types (MS-175,
K60011 will give 1.5 dB N F at 15 mA at
150 MHz. In a feedback amp lif ier, gain is 15
dB and the ou tpu t compression point is over
20 milliwatts . At 2 mW out, that is, two
two-milliwatt signals the in-band inter
modulation product (third order product) is
more than 40 dB down. Such an amplifier is
still operating with good linearity when
succeeding stages are overloading, and there
fore, there is little point in worrying about
how to further improve the first stage.4

I have qu oted the abo ve paragraph
because it sums up nicely every thing that I
wanted to say and includes a fin e problem.
All the inform ation needed to complete a
gra ph of the IM plot is prese nt. The gain at
15 dB for our gain line and the 1 dB
compression at 20 mW or +13 dB out. If we
again assu me the intercept poin t line to be
approximately 10 dB above ou r 1 dB co m-
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Fig. 2.
1M = IO IP - (Gain + Signal inl] (2)

= 1(-1 5) - (20) + (-73) ] (2)
1M = 76 dB down

Fig. 5.
1M = IOIP - (Gain + Signal inl] (2)

= 1(+23) - (15) + (-73) ] (2)
1M = 162 dB down

Fig. 2.
AM PLIF IE R SPECIFICATIONS

Gain = 20 dB
O IP= -15dBm

Fig. 5.
AMPLIF IER SPECIFICAT IONS

Gain = 15 dB
OIP = +23 d Bm

Problem: Calculate 3rd order IM at inp ut
level of - 73 dBm.
Solution:

solve the prob lem math ema ticall y, assumi ng
th at the manufactu rer has provided the
in tercept point.

I NTE RC EPT POINT -
GAI N 1 5 d ~ -
ree COMP 20m '" ( .I ~ d t>l

4 QO

0

0

"d ORDE R 1M- ' 0 dll DOWN FOR,... W OUT ' - 3 dt»
O. - I2 "llm IN

0

- • • • • • •10 6 0 50 4 0 30 20 10 0 _ 10 - 20
INPUT POWER IN dbm

- 02

- 00

- 110

"0

o

- '00

• '0

Fig. S. Solution to 1M problem given in text . Note:
This graph has been plotted using the infonnation
quoted in the text. The only assumption made was
that the intercept point was 10 dB above the 1 dB
compression point. The graph shows that the
amplifier has an outpu t intercept point of +23
dBm or an input intercept point of +8 dBm.

pressi on po int, we ca n plot a graph of thi rd
o rder 1M products and sec th at the results
agree favo rably wi th the 1M state me nt given
at an output level of 2 mW or +3 dB. Wh en
analyzing this problem remember that the
1M sta tement given was for a n o utput level
o f 2 mW or +3 dB. So as not to co nfuse
things, it mi ght be eas ier to work with an
inpu t level of - 12 dBm, which is the in put
level req uire d to give an output of +3 dB in
an amp lifier with 15 d B of gai n.

Compari ng Two Amplifiers

With the form u las derived from t he
graphical analysis we can now compare
amp lifier performance. The amplifiers of
Figs. 2 and 5 can now be compared q uick ly
since both have been characterized by the
intercept point. The input leve l I have
chosen is for a signal level of -73 dBm or 50
microvolts. In the old day of AM this
represented an 59 signal and I suppose it is
as good a place as any to establish a
reference input. The data we need to work
with is only the amplifier gain and the
intercept point. Since we have graphed both
amplfiers, we can look up the 1M o n the
graph at the - 7 3 dBm input poin t or we can

(Note: F ig. 5 must be expanded to rea d this
1M value.]

Th e re is no contest in th is case and the
amplifier o f Fig. 5 wins easily.

Assu ming th at yo ur rece ive r is ideal and
generates no IM, let's see what happens
whe n the preamp lifier of Fig. 2 is placed
ahead of the rece iver. First, the two inp ut
signals of - 73 dBm are amplifie d by 20 d B,
wh ic h is the gain of the amplifier. The
signals a t the outpu t of the amplifier are
now - 53 dBm, whic h is applied to the
receiver input. In addit ion, the 1M generated
in the amp lifier is 76 dB below our - 53
dBm output signals or at a signal level of
- 129 dBm. This wou ld be a very marginal
amp lifier since most good receive rs can begin
to hear at - 129 dBm or .08 uV. Remember,
we are analyzing this system at a 50 uV
input level so signals of 20 dB over 59 could
easily cause problems. The fact that we have
added 20 dB of gain to our system will
probab ly cause 1M to be generated further
on down the rece iver. These solutions can
therefo re be carried through a rece iver right
through the i-f stages. If you do dec ide to
improve the intermod don't get carried

•
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away. It usu all y takes two peop le to so lve
these pro ble ms - o ne to do the ac tual wo rk
and another to tell him whe n to stop .

Conclusion

The same procedures can be used to
accurate ly predict other orders of IM and are
dealt with in the references .

Even if you decide not to d ig in to your
receiver (a very wise move) and try to lower
its 1M, I hope t hat this artic le will help yo u
next time you compare amplifier specifica
tions.

When writing to amplifier manufacturers
for data, ask t hem to specify the in te rcept
poin t. Yo u can then graphically analyze the
amp lifie r and pick the o ne which suits you
best. Reme mber, an amplifier with a lo wer
no ise fi gure will no t ma ke o perating any
easie r if it adds 1M to you r system.
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TOUCH-TONE® DECODER

$75.00
LOWE ST PRICE EVER O FF ERED FOR
A Q UALI TY TOUC H-TONE DECO DER

MAYNARD ELECTRONICS recently
purc hased the entire stock of d iscon
tinued models of PLL TOUCH-TONE
DECODE RS from a major commercial
manufacturer. Our agreement stipulates
that the sale of these units will be limited
to the amateur radio market. Because the
sale price is below the manufacturers
cost, it is nece ssa ry to limit sales to five
units per ham to prevent commercial
speculation.

FEATURES:
" Virtually immune 10 fa lsing by VOice,

CTCSS t ones, music and noise
' Inc ludes a CA LL LIGHT and BUZZER
' OU1PUl fo r vehic le HORN connect ion
' Relay UNMUTE S SPEAKER w he n call

is received
' Field progra mma ble for UP TO EI GHT

DIGIT code sequence
' May be used fo r MOBI LE o r FIXED
' Designed for 12 VOLT DC Pas. o r Neg.
operation

' DIM ENS IONS : 1 1/4 X 4 3/4 X 5 15/ 16
inches

Units are brand new. Complete sa tisfac
tio n is guara nteed. If fo r any reason y ou
are not completely satisf ied, just retu rn
the undamaged unit wit hin ten days fo r
refu nd.
Model 2000 B Touch-Tone Decoder and
Manual $75.00
Mating Cable. Multi-Conductor Cable
with Molex Connector $10.00

Please enclose check or money order for the
total amount plus $5.00 for shipping and
handling. A $ 10 .00 deposit is required on
C.O.D. shipme nts. F.O B. Belmont .
Incl ude your name. sh ipping add ress. zip code
and ham callsign. CA residents add 6 % sa les tax

M AYNARD electr o nic s co.

P.O. BOX 363. DEPT B PHON E
BELMONT, CALIF. 94002 (415) 592-1553
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IF YOU HAVE

ALREADY GONE 450 • • • •

GO ICOM 30A ••••
before you go ananas!

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

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

(2) Receiver sensitivity is better than 0 .6UV for 20 db of quieting
and that means easy on the ears listening .

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

(4) Shielding is excellent because the unit is modularly constructed .
(5) Your car tires will last long because the IC-30Aweighs less than ten pounds .
(6) Like its predecessors, the unit is equipped with a 9 pin plug in the side of the radio to

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

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

D,stributed by :

102

ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue WA 98005

ICOM EAST, INC.
Suite 307
3331 Towerwood Drive
Dallas TX 75234
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Ian MacFarlane WA lSNG
102 Columbus Avenue
Greenfield MA 01301

Fee
•
me Primer

Z = A /C
inductance, while small, is due to the
th at the wire sets up a mag netic field

Characteristic Impedance

In our infinite line, the characteristic
impedance, so metimes called "su rge irn
pedance," is roughly equal to th e square
roo t of the ratio betwee n line inductan ce
an d capac itance :

The
fac t

Before we start, though, it might be a
good idea to describe what the ideal line
would be li ke. The ideal " infi nite line," as
it 's calle d, consists of two perfect co n
ducto rs placed side-by-side and ex tend ing o n
into infinity, At anyone time, the polarity
of the current in the first co nductor is
exac tly opposite that in the second co n
ductor. In o ther words, the two currents are
180 degrees ou t of p hase. As a result, if any
radio-frequency energy is lost by one of the
conductors, it will be opposite to that lost
by the o ther conduc tor, and the t wo fields
will cancel each other out. To cance l co m
ple tely , both lo sse s must be equal in
amp litu de (the same strength) which would
only happen if the two wires occupied
exactly th e same spot in space . Since this
cannot take place, the re will always be some
loss from any line. Ho wever, t hese lo sses will
be negli gible so long as the two conducto rs
are spaced at less than 1/1 OOth wavel ength.

N o matter how carefully we try to
arrange our statio n, it's next to irn

possible to put th e ante nna and th e trans
mitter in the same place. As luck would have
it, antennas must be high off the ground,
and c lear o f su rrounding o bjec ts th at might
dampen their power, while the transmitter is
usually put indoors where it's co nvenient to
use. The so lu tion to thi s problem is to use a
"transmission line" which is designed to
carry the radio-frequency power from o ne
particular place to another.

Ideally , a transmission line shou ld be able
to transport power over any distance with 
out le tting any escape, but at radio fre
quencies a wire acts quite differe ntly t han it
does a t the 60 Hz power-line frequency,
and it 's this difference that makes trans
mission line more lossy and complex th an
ordinary wire.

The difference is rela ted to the fac t th at
at 60 Hz a wavelength of wire is o n the order
of 3100 miles, so that a 100 mile length of
line is o nly an insignificant 1/31 st of a
wavelength, but at 30 MHz (10 meters) a
100 foot feedline is nearly 3 wavelengths
long. Conseque ntly, as discussed later , very
different things can be happen ing at various
points along the line. Because of thi s, the
li ne can begin to lose power, which mean s
that less po wer will reach the ante nna th an
should.
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arou nd itself, whic h in turn induces a
current back on the wire that is opposite in
direction to the exis ting current flow. Th is
results in cancellation, the total effec t be ing
that of inductance. The capaci tance is due to
the separation of the two conducto rs (which
act like the two plates of a capac itor), by
some type of dielectric such as air, or plastic
in sulati on.

The capac itance, in ductance and irn
pedance of a particular li ne will depend
upon the distance between conductors, and
their size . The larger the conductors and the
closer their spaci ng, the lower the indue
tance and the greater the capacitance, and
vice versa. A high impedance line will have
small conductors widely spaced, while a low
impedance line will have large conducto rs
closely spaced. In the infi nite line, this
impedance is pure ly resisti ve, but in a real
line there will be some reactive component
due to inductive and capacitive effects. It
mi ght be noted that characteristic im
pedance determines the amount of rf current

that can flow for any given voltage. Conse
quently, as the impedance decreases, a
high er current wi ll flow for any given power
level.

The Practical "Matched" line
The practical line (one that can reall y be

built) will only try to act like an in fi ni te line
if it is terminated by a pure resistance equal
to the line's characteristic impedance . If this
condi tion is satisfied, then the Ii ne is said to
be "matched." In other words, the line acts
just like an infin ite line de liveri ng all its
power to a load (the resistance) . In practice,
the load would be the antenna, whic h would
radiate all the power presented to it. Conse
quentl y, to the radio wave the load only
looks like a continuation of the line becau se
it has the same resistance as the li ne does. In
addit ion, under matched cond it ions the
line's actual impedance (that which can be
measured, and is reall y there) will be equal
to its characteristic impedance (that wh ich
shou ld be there) . As we will soon see, this is

Table A

Atte nuation in dB/100 Feet

Type 3.5 MHz 7 MHz 14 MHz 21 MHz 28MHz 50 MHz 144 MHz

RG-58/U .78 1.1 1.7 2.2 2.5 3.5 6.3

RG-8/U .30 .45 .66 .83 .98 1.35 2.5

RG·59/U .60 .90 1.3 1.6 1.9 2.7 4.8

RG-111U .35 .55 .80 .98 1.15 1.5 2.3

Twin- Lead .1 9 .28 .41 .52 .60 .85 1.5

Ope n-Wire .03 .05 .07 .08 .1 .13 .25

Table B
30MHz

Type Impedance Velocity Factor Power Rating

RG·8/ U 52 .66 1700 Watts

RG·58/ U 53.5 .66 430 Watts

RG·111U 75 .66 1400 Watts

RG·59/ U 73 .66 680 Watts

RG·17/U 52 .66 5600 Watts

T win- Lead 300 .82

Open-Wire .95 . -.- -

Fig. 1. In Table A, a ttenuation figures may vary from manufacturer to manufacturer. In Table B, the
open-wire lin e impedance will vary depending upon conductor spacing. Wattage capacities of parallel
conduc tor line will depend upon wire size and conductor spacing, there being no "standard " size
open-wire line, but many differently built types.
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Add itional l oss Due To swr
(In dB)

sw r
1.5 2.0 3.0 4.0 5.0 7.0 10 15 20

.2 • • .13 .22 .30 .48 .7 1.2 1.5

.3 • • .18 .3 .42 .63 1.0 1.6 2.0

.4 • .1 .23 .38 .54 .85 1.25 1.9 2 .5

.5 • . 13 .27 .47 .6 5 1.0 1.5 2.3 3.0

.6 • .14 .32 .54 .75 1.2 1 .75 2.6 3 .3

.7 • .1 5 .36 .6 .8 5 1.3 2.0 2.8 3.6

.8 • .18 .4 .69 .9 5 1.5 2.2 3.0 3.9

.9 • .19 .45 .75 1.1 1.6 2.3 3.3 4 .0
1.0 • .2 .5 .82 1.2 1.7 2.5 3.5 4.3
1.5 • .26 .67 1.2 1.5 2.2 3 .0 4 .3 5 .1
2.0 .1 .3 .8 1.3 1.8 2.5 3 .5 4 .8 5.8
2.5 .1 3 .35 .9 1.5 1.9 2.8 3.8 5. 1 6.0
3.0 .14 .39 1.0 1. 55 2.0 3.0 4 .0 5.3 6 .5
4 .0 .15 .41 1.05 1.7 2.3 3 .3 4 .3 5.8 6 .8
5.0 . 16 .45 1.1 1.75 2.4 3.4 4 .5 6.0 7.0
6.0 .1 7 .48 1.15 1.8 2.5 3.5 4.6 6.2 7.2
7.0 .18 .49 1.2 1.8 2.5 3.5 4 .8 6.4 7.4
8.0 .1 8 .5 1.2 1.8 2.5 3.6 4 .9 6.5 7.4
9.0 .19 .5 1.25 1.9 2.5 3.7 4 .9 6.5 7.5

10.0 .19 .5 1.25 1.9 2.5 3.7 4 .9 6.5 7.5
*Additionall oss is less than .1 dB .

Fig. 2. Find the loss for your cable from Fig. 1, and then locate the nearest dB figure in the left
column of this table. Follow that line to the right until y ou reach th e proper vertical column for the
SWT you have. At this poin t is the additional loss figu re.

not always t he case, espec ially when the line
is mismatched.

Standing Waves On A Mismatc hed Line

As pointed out above, if the line is
terminated in a load having th e same re
sistance as the line's c haracteristic im
pedance, just about all power is delivered to
the termination. But suppose that the load is
a differen t val ue? In thi s case, so me of the
power is refl ec ted backward down t he line.
Th is may be visuali zed by pic turing water
flowing through a six inch pipe which
represe nts the line. If the pipe is coupled
th rough a reducer to a three inch pipe
(rep resenting the load), pressure would be
higher in the three inch pipe than in the si x.
As a resu It, water would flow backwards at
the junction as the pressure tries to equa lize.
Because of thi s, both forward go ing and
reflected power wil l be present along t he
li ne. In some places this power will cancel,
while in othe rs it will reinforce, thus causi ng
peak s and valleys (referred to as antinodes
and nodes) in t he voltage and cu rrent dlstri
bution. The actual voltage or current at any
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one point will be equal to the sum of the
fo rward and reflected voltages, or curren ts,
found at that point. Conseque ntly, as you
move along the line, if t he voltage could be
measu red, you would fi nd th at readin gs
would vary up and down a t e qua l dist ances
co i nc i di ng with the maximums and
minimums resu lting from the sum of the two
opposite currents. In a perfect ly matched
line, th e voltage and current will be consta nt
along the line's length because th ere is only
o ne current traveling through the trans
mission li ne, so there is nothing for it to
reinforce wit h.

Since the peak voltage found on a line is
related to the severi ty of the mismatch , the
ratio of maximum to minimum voltage is
used as an indicatio n of how well the
transmission line is matched to the load.
Current may also be used in this manner.
This is ca lled the "sta nding wave ratio" and
it may be expressed e ither as swr =
Vmax/ Vm in or swr = Imax/l min ' In a
perfectl y matched condition, the maximum
voltage or current will be equal to the
minim um, so t he ra tio is equa l to 1. Th is is
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Fig. 3. Chart used to convert decibels to a power
ratio. For instance, 7 dB represen ts a te tio of 5 to
I.

Resonant Lines

Many transmitters arc capable of oper
ating into a variety of resisti ve impedances,

.. I .. J' S ..... '~J<I"" • .. ,., ......
1'00011 u"o

the ratio o f vo ltage to current (l=E/ I) so the
input impedance will change in step with
whatever voltage a nd current there is a t the
input point. Since voltage is not in phase
with the current, the voltage to current ratio
at different points along a wavelength of line
will vary . Correspondingly, si nce the vo ltage
and current waveform repeats itself at inter
vals of one-half wavelength , the values of
impedance will do the same. It may now be
seen that the input impedance o f a mis
matched line will be ve ry different de
pending upon how far the input is fro m the
load. If the swr and line length are such th at
a low voltage and a high curren t appear at
the input, then th e inpu t impedance will be
lower th an the charac terist ic impedance.
High voltage and low curre nt will resul t in an
input impedance higher th an the char
acte ri stic jmpedance.

In addit ion to causing a var iation in input
impedance, swr also causes it to contain
reactance. This effec t is present regardless of
whether the load is purely resistive or
reac tive. The presence of a reactive corn
ponent is due to the out-of-phase re
lat ionship between vo ltage and current
caused by swr. If voltage lags current, then
the reactance is capacitive ; if current lags
voltage, it is inductive, just as if a capaci tor
or inductor were connected across the line.
The only exceptio ns to this e ffec t a rc at the
nodes, where the voltage and current are in
phase. At these points, which appear at
one-quarter wavelength intervals, the impe
dance is purely resist ive.

,
"
"
"•i ll

~ '.
•
•
•,
,

Input Impedance of Mismatched Lines

As mentioned earlier, the impedance o f a
line that is perfectl y matched to th e load is
equal to the charac te ris tic impedance of the
line. Consequently, a tran smitter operating
into the line's "i nput" side would see an
input impedance equal to the characte rist ic
impedance. On th e other hand, if sta nding
waves are present, the input impedance may
vary conside rably fro m the ex pected char
acteristic impedance valu e.

The reason for this variance is the fact
that the voltage a nd curre nt phase re
latio nship fo und at t he inp ut side of the line
can change when an swr is present. This will
crea te an impedance th at is very different
from the characteris t ic impedance o f the
line. Remember that impedance is equal to

the "idea l" condition th at most ham s shoot
fo r, but an swr of any where fro m 1.05 to
1.5 is ofte n considered to be hard enough to
obta in, and certain ly good enough for most
people .

Swr may also be expressed as a qu otient
between the impedance of the load, and the

impedance of t he line with the numerator of
the frac tion being the larger o f the t wo
numbers (swr = lo/l r, or swr = Zrl Z«. lo =
characteristic impedance, lr = load imp e
dance). Because the largest number is custo
mari ly pu t on top , t he swr can never be less
than o ne.

Since it is easier to measure than either
impedance, capac itance or inductance, swr is
used more commonly in determining just
how well lines are matched. In the average
shack, a reflectometer is used to measure the
forward and reverse voltages o n the line .
From these voltages the swr is then cal
culated by using the equa tion swr =
(Vo+Vr)/(Vo-Vr), in which Vo = forward
voltage, and Vr = reverse voltage. Notice that
the su m of Vo and Vr will be the maximum
voltage that can appear any where o n the
line, and Vo-Vr will be the minimum vol
tage, so we are back to o ur original equa tion,
swr = Vmax/Ymin. Lest this look like an
awful mess to tackle each time you want to
fi nd out what your swr is, most reflec to
meters (swr bridges) have a calibrated swr
scale to eliminate the nui sance of repeated
calculations.
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Po ly COrll lll 2. P C 61. Juhnvon

Au-eco TX 61 or V H F II

(or your Clegg n'er,

6N 2. c o-ctrco 500

FM YOUR GONSET
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The leading manu facturer of 18"
FACSIM ILE WEATHE R CHART RE
CORDERS is now updating an existing
net wo rk to solid state eq uipme nt. This
updating is making available a nu mber
of IS" weather map recorders ideally
suited fo r anyo ne interested in exper
iment ing wit h facsimile .

These recorders, wit h suitable re
ceiver and FSK converter, can be used
to monitor radio weather chart broad
casts as well as press wire photo
tra ns mis sio ns . With some
modifications data from weather sat
ellites can also be received .

These recorders are priced fro m
$50 to $200 and are available on a
first come first served basis.

Call or write Mr. Armand D . Bouchard

Alden Electronics • Impulse
Recording Equipment Co. Inc.

Washington Street, Westboro MA 0 1581
6 17·366·8851

18" FACSIMILE RECORDERS
FOR SALE

. Wor k s With Commun icator I. It , III. IV and
GC lOS. and other r ig s listed

• FM al a ten th the co !'> , o f a new r ig .
. F r equency ad just f or ne tti ng bu ill in ,
. $) 7.50 postpai d U5A 8. Canada . Spec ify

transm itter model. Ca l i f . r esiden ts add sales
tax . ( HC 6/ U crystal and 9 vert transi stor
better v no t supp tied. )

. Send l or tr ee descr ipti ve broch ure .

. New ! P lug in modula tor
pu ts the Com muntcetcr
n-ansmrt te r on FM.

• N o m od ifi c a tion o r
rewir ing on your Com ,
mcmcator . J ust pl ug in to
mike ja ck and cr ystal
socke t.

. Com pac. sen ccnte mec
modu lator measures 4" "
] •• " 1'1" ,

<
/
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COPPER BRAID
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)
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of transmission line o ften
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Fig. 4. Four examples
used by amateurs.

BRAI DE D OR SOLI D CENTER CONDUCTOR.

INSULATING SPACERS ICERAr.tlC. STEA TlTE AND
IN HOME BREW CABLE, PLEXIGLASSI,-

POL vnHvU NE
DIELECTRIC

B

A

but they cannot tolerate reactance . Conse
quently, it is possible to load up into a
misma tched line only so long as the input is
at one of the nodes. When a feedlin e is cut
to benefit from this situ ation the line is said
to be "resonant" or "tuned." A line with a
low swr, and a fair ly un iform impedan ce
that falls close to the characterist ic impe
dance regardless of line length, is called
" no nreso nant" or "Ilat."

A fl at line is usuall y considered to be o ne
having an swr o f 2;1 (i .e ,,2.0 or 2 to 1) or
less, and can be as long as necessary . When
the swr ri ses above 3 to 1, the line fall s into
the "resonant" ca tegory , because it can on ly
be used efficiently if its length is adjusted so
that the input is a t a node.

As a ru le, the lo wer the swr the better, so
a "flat" line is generally the objective. In
most cases, a resonant li ne is resorted to
on ly if there is a bad mismatch betwee n the
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line and th e load, and neither can be
adjuste d to stra ighten everything out.

Velocity Factor
In the commo n types of ava ilable tran s

missi on line, polyethyle ne insu lation is used
between the two parallel conductors, The
plastic is used both to separate the con
ductors, and to keep them at a fi xed
distance fro m each o ther. However, the use
of this insu lat ion has two drawbacks: It
causes power loss, and it reduces the speed
at which power may pass th rou gh the line
because e lectromagnetic fields travel more
slowly through solid materials than through
free space . This means th at for the same
frequency, the wavelength in a t ransmission
line is shorter than it would be in air. In
o ther words, the wave doesn't travel qu ite as
far durin g o ne cycle because it has been
slo wed down.

T hroughout this artic le, when refere nce
has been made to a "wavelength" of line, it
is the so-called " electrical" wavelen gth th at
has been meant. To convert from physical to
electrical length , the "velocity factor" must
be used. The veloc ity facto r is the ratio of
wave velocity wi thin the line to wave
velocity in free space. The eq uivalent
physical length of a wavelength of Iinc may
be calculated by using the eq uation : length
in feet = (984V)/ F, F = frequency in
megahertz, a nd V = veloc ity fac to r.

The velocity fac tors for several popu lar
types of ca ble arc given in Fig. 1, Table B.

Transmission Line Losses

Coming back to the perfectly matched
transmission line, there are three major ways
in which power may be lost : by 12R losses in
the wire (heating of conductors), by heating
of the insulation (die lectr ic heating), and by
radiation.

To a small exte nt, heating of the con
ductors is du e to the inheren t resistance of
the wire. These are usually referred to as 12R

losses because th ey follow th e power fo r
mula P = 12R. Major heating is caused by t he
conductors ' indu ctive reactance. Unl ike
resistance, the reactance in creases with fre
quency, so th at losses become quite con
siderab le at high frequencies. Conductor
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losses also increase as the charac te ris tic
impe da nc e decreases, because higher
currents may flow for a given voltage in a
low impedance line. Di electric lo sses arc just
the opposite: Th ey increase as voltage in
creases, so greater loss occurs on a high
i mpedance li ne. Dielectric losses a lso
increase wit h frequency .

Radi ati on losses, in a perfec tly matched
line, are du e to st ray cou pling of rf fro m t he
ante nna. This rf may be phased in such a
manner as to ca ncel part of the existi ng wave
on eit her conductor, and it is in this way
that much of the loss takes place. Any
add itio nal radia tion loss is caused by the
sma ll uncancelled leakage caused by the
sligh t separatio n of cond uc tors .

Swr And Line Losses

As swr in creases, it is normally assumed
that line losses become severe, and effic iency
fa lls belo w acceptable values . As we have
seen prev iously , tuned or reso nant lines may
be operated under mismatched condit ions.
In fac t, a lo w swr is not necessaril y all that
imp ortan t. Whether swr re lated losses arc
serious or not depends upon the inherent
line loss under perfectl y matched conditi ons.
If the original line is a ir- insula ted , for
instance, the inherent lo ss is low because of
the absence of a lossy dielectric, so the swr
related loss is also small. However , if the line
has polyethylene insulation, there is a much
greater dielectric loss, hence a high swr
rela ted loss. Since dielectric a nd conductor
losses in crease with frequency , so will the
losses due to swr. Consequent ly , an accept
able swr at 14 MHz may well be un
acceptable at 28 MH z, because o f increased
inherent loss. For this reason, low loss
air-insulated transmission line is often used
to fee d a mui iband ante nna, which has a
wide varie ty of swr values across different
bands, so that swr related losses will be
nearl y as insignificant on 10 meters as o n 80,
no matter what happens to the swr.

When co mputing to tal line losses, ta ke
the inherent loss for the cable you are using
from Fig. 1, Table B, a nd add it to the swr
ca used lo ss fro m Fig. 2. Accuracies in Fig. 2
are + .05 dB fo r losses less th an 1 dB and +
.5 dB for loss values greate r than 1 dB.
Remember that the inherent loss is shown in
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SEND TODAY
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KITS

Box 2527
Carbondale. Ill. 62901

POSTPAID

S end fo r 24 page catalog. E n cl . 2 5 t for
p o stage &: handling.

200 MHz freq . counte r kit
Range 60 cycles to 200 MHz.
Sensitivi ty less th an 100 MY. 50 ohm
8 digit LED readout boards, all parts
and case . Complete ki t - Bezel sockets
etc . S140 .00 All TTL logic.

Open Wednesday Nights 'Iii II PM

ELECTRONIC SUPERMART, INC. e
219 West Sunrise Highway, fI!
Freeport, L1, NY 11520, j'i.

5 16·6 23-3346-9 If- ..

All parts including Printed Ci rcuit and Trans
former. You supply line cord. switch & case.

Ie Regulated Short Proof Supplys

I. ± 15 V at 50ma and +5 or + 12 at 100mB
II. +5V at lamp Heavy Duty Heat Sink

III. + 12V at %amp Included

100

Desiged by

S""
Mfg . by - 1F-

ur,5

eliSHA N/£
Money! Y o u can get to p d ollars n o w for U .S.
surplus elect r o nics. particularly C o llins. Write
or call no w for y o u r bigger than ever quote.
Space Electronics Co.. div. of Military
Electronics Corp. . 35 Ruta Court, S.
Hackensack N.J. 07606 201) 440-8787.

POWER SUPPLY
$ 18.95

dB per 100 feet, so the d B figure must be
co rrec ted fo r the length of cable you are
using. For examp le, if you were using 50
fee t of line, you wou ld mu ltiply the appro
pria te dB value by 1/ 2, fo r a 75 foot piece
you would multiply by 3/4, and so on . Fig.
3 may be used to convert th e dB figure into
an actual power ra tio.

In addition to increasing line losses, swr
also affects the power handling capabili t ies
of a transmission line. All lines will have a
voltage limitation imposed by the voltage
breakdown, o r arc voltage fo r air-dielectric
lines, between th e two parallel conduc to rs.
The current limitation is dependent up on
conduc to r diameter and metallic co mpo
sition, and the melting or ignit ion point of
any insulation th at is used . The amou nt of
power that can be safe ly handled when an
swr is present is inversely prop orti on al to
the standing wave ratio (reduced power
handling capacity = original capac ity/swr) .
In o ther words, if th e line was originally ab le
to handle 1000 Watts, an swr of 5 to 1 will
reduce this capability to 200 Watts.

Coaxial Cable

Several types of transmission lines fall
into th e coaxial cable group, but by far th e
most commo n is t he solid d ie lectric ty pe. In
this fo rm, as seen in Fig. 4 , at A, a solid or
stranded center cond uctor is surrounded by
polyethylene insulation. A shield of braided
copper fo llows, fo rming th e second con
ductor, and a waterproof vinyl protective
cover encirc les t he braid. For low power
handling capabilit ies, th e center conduc to r is
usu ally # 18 co pper, single conduc tor.

Copperweld, comprising of a steel inner
wire bonded to an o uter coat ing of copper,
is used to increase strength in the center
conduc tor. However, both hard and soft
drawn copper (though more easily bro ken},
are 7 times more conductive than stee l. The
only reason th at copperweld can be used
effectiv ely is th at at radio frequencie s in
ductance in th e wire 's cente r will tend to
force th e rf into th e ou te r copper layer,
where resistance is lower. It is for this reason
that cable used at high frequen cies, where
efficiency must be at a maximum, ofte n has
silver pla ted conductors. S ilver is about 6%
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Fig. 5. These fjgures may vary sligh tly from
manufacturer to manufac turer.

add an swr of as much as 4 to 1 at some
frequencies.

In most cable the shield is made up of
many fine wires braided into a tu be th at
surrounds the insulation . Since there are a
large number of individual wires, there is a
co nside rable to tal contact resistance. Also,
the sh ie ld is not 100% efficient , because rf
can leak out through small chin ks between
each wire. Cable is available th at replaces the
braid with a seamless alu mi num shie ld
having much better shielding characteris tics.

Table of Coax Data

•

more conductive th an cop per, which may
not seem very imp ressive, bu t every litt le bit
cou nts when dielectric and reactive losses
approach 2 dB!100 fee t, such as one might
find at 432 MHz.

In cables intended for usc at high powers
(1000 Watts and above), a stranded center
conductor is used instead of a solid co pper,
or co pperweld co nductor. Unfort un ately ,
the spira li ng of th e stranding creates a
spiraling of the rf, resulting in a longer rf
path. Also, there is a higher center co n
ductor resistance because of the contact
resistance between each strand and its
neighbor. This resistance contributes to a
higher total atte nuation in this type of cable.

As mentioned before, so lid polyeth ylene,
with a dielectric constant o f 2.3 , is th e
insulation used in most coax ial cable. The
ideal cable would be an inner co nductor
suspended exactly in the middle of the
outside condu ctor, with air as the only
dielectric. In th is case, the dielectric co n
stant would be th at of air (1.0) which is the
"ultimate" (except for a vacuum) and
provides the lowest attenuation. Th is IS

impossible In practice, because support ing
materi al must be used to maintain proper
spacing between co nductors . Therefore, a
compromise can be made between the high
constant of polyethylene and th e low con
stant of air. In some cables a foa med
polyethylene dielectric having countless
encapsulated air bubbles is used, resulting in
a dielectric constant of 1.5 o r th ereabou ts.
With such cables, attenuation figures at 100
MHz are at least 1.5 dB better th an regular
cable, and even greate r a t higher frequencies.

Another method of lowering the die
lectric constant is shown in Fig. 4, at B.
During production, the areas between each
spacer are fill ed with air so that a high
percen tage of the dielectric is of a low loss
natu re. Since this type of cable must be
pressuri zed as it is ex truded , it is more costly
to manufacture and not frequently used in
amate ur ap plications. Another disadvantage
is th e fact th at cables of th is nature are not
very fle xible. Al so, In the areas between
spacers, the distances between conductors
can vary, causing different impedances to be
present. All of the se small mismatches can

RG #

5 B/U
8/U
8A/ U
9/U
9B/U
11/U
ll A/ U
14A/U
17A
221U
54A/U
55B/ U
581U
58A/U
58C/U
59/U
59A1 U
59B/U
62/U
62A/U
638/U
71 /U
71 A/U
71B/U
798/U
108A
141 /U
174/U
178/U
179B/U
187/U
187A1U
188/U
188 A/U
195/U
196A1U
212/ U
213/U
214/U
215/U
217/ U
223/U

Imp.

50
50
52
50
50
75
75
52
52
9 5
58
53.5
53.5
50
50
73
7 5
75
93
93

125
9 5
95

125
12 5

78
50
50
50
75
7 5
75
50
50
9 5
50
50
50
50
50
50
50

Cap.

29.5
29 .5
29.5
30.0
30.0
20.5
20 .5
29.5
29.5

28.5
28.5
29.5
29.5
21.0
20.5
20.5
13.5
13. 5
10.0
13.5
13.5
13.5
10.0
20.0
29.0
30.0
29.0
19.9
19.3
19.5
29.0
29.0
15.2
29.0
29.5
30.5
30.5
30.5
29.5
30.0

Max . Volts

3000
5000
5000
5000
5000
5000
5000
7000

11000

- --
1900
1900
1900
1900
2300
2300
2300

750
750

1000
750
750

---
1000
1000
1900
1500
1000
1200
1200
1200
1200
1200
1500
1000
3000
3000
3000
3000
7000
1900
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Keyer Module
$40

FREE UPON REQUEST! Write for
Copy of Catalog WS-75 Now!

Address: Attention Dept. 73

POS1',\'O t AOD SAns fA~ IN CAllf .1

GOVERNMENT SURPLUS
ELECTRONIC EQUIPMENT

For 1975

CATALOG

All ""~d _'..._ 1110 10 ..........1 _II. mo"
an, ,.n"'m ," nil''' _ 0 . ;lOO _n 1'0__ .boI,'" ,...., too _ ..bOo ... ........ _ .
,_ . ... _ too ~ ...4 0.. . So.o . 2 ••" •
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_ .. _10 ......

COIrIW''lCT _ (All" TO US(

" 00"',$24.95

5200 Panama Ave., Richmond CA USA 94804

T HE ONLY Q SL BUR E A U t o handle a ll of
your QSLs to a nywhere; next door, t he n e x t
state, t he next county . the who le world.
Just bundle them up (please a rrange alp ha
betically) and se nd them to u s with pay
me n t of 6t eac h .

~
This new,Iow-cost, two-ot.nce

kever~ has tun squeeze or normaloperation, yet
draw s less than one ma ,key down I Attach a 9v transistor
battery and forget it! Has dot. dash and space memories.
Use with any key lever and 4 to 15 vdc source. Write or
cal for brocI'ue. (303)794-7234.Dealer inquiries invited.

ICON TROL SIGNAL CO - ' ~:::.~DENYER, c«0'WXI 8On1

SST Electronics , P.O. Box I, Lawndale CA 90260

FAIR RADIO SALES
1016 E. EUREKA· Box 1105 • LIMA, OHIO · 45802
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With this type of transm ission line, radiation
is elimi nated and isolation figures ap
proaching 100 dB may be ac h ieved. The
shie ld also serves as a protective jacket, and
as such, weight is reduced 1/ 2 pound per
100 feet over convent ional cab le .

Most flexible coaxial ca bles use vinyl as
the jacket material. As polyviny lchloride is
brittle , plasticizers are adde d to make a more
flexible ma terial. Under exposu re to heat
and su nl ight, these plasticizers tend to leach
out, or migrate throu gh the braid and in to
the polye thyle ne dielectric. This migration
results in an increase in dielectric consta nt
with an abrupt increase in atte nuation, a nd
with th e leavi ng of the p lasticizers, the vinyl
becomes brittle and cracked. Th is a llows
moistu re to enter the cable and ca uses the
dielectric constant to deteriorate even more.
At this point, which may take anywhere
fro m five to te n years, the cable must be
replaced . Mu ch of the cable now available
uses resinous plasticizers that will not
migrate, result ing in a cable having a life time
well in excess of 10 years.

Another type of jacket material called
Xelo n does not contain plasticizers at all, so
li fe expectanc ies of ove r 25 years may be
realized. Xelon jackets also allow direc t
burial and submersion in water for those
reall y exo tic anten na sys te ms.

Solid die lectr ic coax is avai lable in im
pedances ranging from 50 to 75 Ohms.
Other impedan ces are available, but they do
not match t he feedpoi nt resista nce of the
antenna systems that are in common use by
hams, so they are to be avoided in most
cases. Unfortu na tely. it is th is "mongrel"
cable that's often sold "cheap" by surplus
hou ses.

Parallel Conductor Lines

There are two majo r types of parallel
conduc to r lines: Open-wire line shown in
Fig. 4, at C, and twin -lead shown at D.
Open-wire line is constructed of either # 12
or # 14 coppe r (or coppe rweld), sepa rated at
intervals by spacers. In commercially made
li nes, these spacers range from 1 to 6 inches
long and are made o f ceramic, po rcelain, or
steatite. The shorter spacers arc used at high
frequenc ies to prevent incomplete cancella
tion. The characte ristic impedan ce of most



open-wire line is on the o rde r of 400-600
Ohms, depending upon wire size and

•spac ing.
Although the absence of a lossy die lec

tric, except at the insulators, allows this
line to have lower atte nuation than coax,
there is a fl y in the oi ntment. The proble m
ste ms from the fact that open-wire line must
be balanced. In other words, the curre nt in
one conductor must be exactly ou t of ph ase
with , but the same amplitude as, its neighbor
in the o ther conducto r, if full cance llation is
to take place. These conditio ns are not as
important in the "unbala nced" coax ial cab le
where one co nduc tor is completely sur
rounded by the ot her. Because of thi s,
open-wire line mus t be kept away from
metal o bjects that might coup le to one
conductor more than the other, causing
imbalance. For th is reason, open-w ire line
should ru n for a quarter wave length at right
angles to the antenna it is feedi ng. Don 't let
th is influe nce your choice of a type of
feeder. Ope n-wire line can be operate d at
mu ch higher sta nding wave ra tios than coax,
an advantage t hat may prove to out-weigh
qu ite a number of disadvantages.

Several ty pes of television type lines are
made that can be used in ham applications.
The first is called " ladder line," and is a
close-spaced (1/2 to 1 inch) version of
o pen-wire li ne. Th e second type is twin-lead.
Twin-lead is more lossy than ladder line, but
it still has a conside rable edge over coax . It is
also very flexi ble, be ing only a thi n, small
ribbon, and is inexpensive due to its sim
plicity.

Character ist ic Impedance

At this poi nt, on the chance you may
have occasion to use it, a quick mention
should be made of how to ca lcu late the
characteristic impedance of various types of
tran smission line.

The impedance of air die lectric coax is
given by the equation Zo = 138 10glO
(D/d), D= inner diameter of shield, and d=
wire diameter. Th e impedance of soli d d ie
lectric coax is given by the equation :

Zo= (138/,{Kj 10glO (D/d),

where both D and d are the same as ab ove,
and K = the dielectric consta nt of the
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material between conductors. Finall y, the
charac terist ic impedance of air-i nsu lat ed
para llel conduc tor li ne is given by the
formu la Zo = 276 10glO (b/a), where b = the
center-to-ce nte r distance between co nduc
to rs, and a = th e conducto r radiu s. In all of
the above, the measurements may be in any
convenient unit. so long as all measuremen ts
arc in the same unit , with the exce ption of
K, of course.

Choosing A Transmission Line
Important factors involved in choosing a

tra nsmission line inc lu de antenna im
pedance, o perating freque ncy , feedline
length and where the cab le will be used .

Fig. 5 gives the pertinent characteris t ics
of about 40 types of cab le found on the new
and surplus market. Although th is table
doesn't cove r the ent ire RG series, it shou ld
prove helpfu l in find ing out the impedan ce
of mil itary and other surplus ca bles. If lo w
cost is important, surplus should be strongly
conside red, thou gh it would be good to keep
in mind that mili tary surplus may have been
stored for a long time. In this respec t,
surp lus ca ble migh t be a bit less flex ible th an
new cable, but all- in-a ll surplus is in good
shape.

When choosing your tra nsmission line,
the first consideration is the feedpoi nt
impedance of your an tenna. Today, co m
mercial ante nnas have been sta ndard ized to
either 50 o r 75 Ohms. For 50 Ohms RG
-8/U (or RG- 8A/ U) is used for high power
(over 400 Watts) pu rposes. For lo w power
applica tio ns, particu larly below 30 MH z,
either RG- 58/U or RG-58A/U are used.
The 75 Ohm counterpart of RG- 8/U is
RG-11 / U an d the cou nterpar t of RG-58 U
is RG- 59/ U.

As a point of reference as to what
transmission line to usc, dipoles have im
peda nces ranging from 60 to 70 Ohms, so
either of the above mentio ned ca bles may be
used. Verticals have impedance values of 30
Ohms, making 50 Ohm ca ble suitable.
Folded d ipoles are 300 Ohm, making TV
ladder line and twin-lead a good choice . For
the most part, all ante nnas wi ll have some
type of corresponding cable that will serve
your purposes.

Above 100 MHz, eit her lo w-l oss coax or

73 MAGAZINE



-

-. ' " --.

-- :¥:- ••~...,~- ...~_.

.... ....

•

-,

!o1"d..1 QF·I . " T h .. ~·m.. st· · 1 15 \' A C . 5 ", 4 ",3 '~" . S52.95
!ol od..1 Q ~·-2 . aasi .. " ""ull-b o .. rd (2 '.,,3 '.") ,- ion f oz
c ustom 1n_II.,lion. 5 minul.. h <M 'kup t o ....... i ·• v o lu m ..
.."nlro!. R ..q u ;ns 6 to 311 VDC . I. I1'U p w r .. m p te . 10 "
I....d . 10 3 ..o n tro ls. In s lr u .. lions . S32.95.
Add S I .!>O pustaltl' /handhnlt in U .S . Add 6~ Ia" i n CA L .
,\ d d IO"'~ "U I~id .. N. ,\ m ,. r;c a (airmail.. d) . I , -r w;orranty .

AT L A S T' An " i nfinite lv -variabl .... f ilte, to c o m b a t an y
i n Terfe rence i n any mode - OUr O F 1 . • On.. kn ob a d jUSts

i ts h e q u e n c v fro m 250 to 2500 Hz, ;n all 3 p~i t; o n s_

Zero-i ,.. o n anv signal w iTh ou t t ouch ing YOU' . ev• .

OptImize <flPo n se i"s u,,'t!V' . Pe a k C W, R T T Y,. te. w it h

....ecnv;ly ,<,,,. ia b l,, h o m 50 H z to fla" • Elim Inate

whrst'f>$. le mm...... . CWo a te . w; th 1I wide, deep 110 70dB)
noteh. With v a r ia b le widlh & frequ ency . il r. " tly wo rks ' .
Reject s se, A M , FM. etc . hi n & splane. in the

1h " ,p-<; u 10 11 lowpaSi p osi t i o n ! . 8 Ie op amps plu1 pw•.

amp. 1 Walt peak 10 spk. 0. phon"_ Improves elie n Ihl!

he~1 $2000+ reli" in all mooes ' VUTl y superi or 10 e 400
Hz IF CW filler . or any " f i ~ ed freque n cy" filte • . Use w il h

any re v ' Or ~ e v' made. J ust plu g ;nlO !he phone jack !

R-X NOISE BRIDGE

ISN 'T IT TIM E YO U INVESTIGATED
WHAT A N A CTIV E FILTER C AN DO F O R
Y O U ? S E ND FOR FR E E " T IPS F O R
SEL ECTI NG AN A CTIV E AU DIO FILTER_"

NEW! THE FINEST
COMMUNICATIONS FILTER AVAILABLE

.WIDELY VA RI ABLE FRE·
QUE NCY AND SELECTIVITY!
• PE AK , NO TC H AND
l OWPASS POSITIONS FO R
SSB, CW, AM, FM & DIG ITA L
MODES'
• EXT REMel Y STEEP
SKIRTS (NOT A SIMPLE ONE·
STAGE DESIG N).

o pen-wire line should be used, especia lly if
you ' re o pera ting low po we r. Both RG- 8/ U
and RG-l1 /U arc accep ta b le, but when
even lower losses arc desired, coax with
foam e d p ol y et h yl e ne and sea mless
a lu min u m jac ke t should be pu t into service.
Belo w 30 MHz, unle ss the feedline w ill be
hundreds of feet long, any ty pe of cab le is
adequa te , including open-wire line. Long

runs o f coax , cove ring more than 200 fec t ,
can be de tri me n ta l even at 3 .5 MHz,
mean ing that mo re e ffic ien t types o f coax
will be necessa ry . Ot her than that, the five
coax ial cables and two para llel cond uctor
feedlines sho wn in Fig. 1 sh ould ho ld you in
good stead .

The fin al co nsidera t io n in you r c ho ice o f
t ransmissio n linc, and o ne that is not
wo rried abo u t very much, is jacket materia l.
As we mentioned back under " Co ax ial
Cable," the ave rage c oax is good for a ro u nd
10 years, at best, when used under bri ght
sun ligh t o r wa rm tem peratu res. If 10 yea rs
sou nds long enoug h, the n regul ar coax is fo r
you, but for life times ap proac h ing 15 years,
coax intended for ou tside rigorous co n
d it ions sho u ld be pu rch ased. This coax has
resinou s plast icizers mixed with t he vinyl
and is ofte n calle d semi-contaminating,
which may help yo u to iden t ify this ca b le
fro m the shor t descriptions given in most
cata logs. If you rea lly want to get your
money 's wo rth , coa x with a Xelo n jac ke t
wil l provide over 25 years of se rvice, even
under cond it io ns th at would hasten the
deteri oration of ordinary ca ble . Xe lo n is also
your best be t for long-te rm burial o r su b
mersion in water.

Conclusion
No w t hat you probably kn ow more than

you ever wanted to abou t tran smi ssion Jin es,
believe it or not, the re 's plenty mo re. But
even though many face ts h ave not been
covered in this art icle, it is hoped th at
e nough has been presen ted to allow you to
c hoose th e proper line for yo ur insta ll a tio n.
In any case, a knowledge of tran smission
lines is valuable for the FCC exa ms and will
p u t yo u in a posit ion where yo u can
und e r s t an d and usc them whenever
necessa ry .

• Learn the truth abo u t you r an tenna.
• Find its resonant frequency .
• Find R an d X c t t .rescne nce .
• Independent R & X di als great ly sim plify

tuning beams. arrays.
• Com pact. lightweight. batt ery o perat ed .
• Si m ple to use. Self contained .
• Bro adband 1·100 MHz.
• Free broch u re on request .
• Order direct . $39 .95 PPD U.S. & Ca nad a

(add sales tax in Cattt .I

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

. .. WA1SNG
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Three new reasons
why ath is the leader

in amateur radio.
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New 5-Band SSB/CW
New 2-Meter Synthesized
New 2-Meter Hand-Held
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NEW HW-2026 gets you on 2 with
synthesis for 50% less ••• only 289.95
True digital frequency synthesizer. No crystals
to buy, no channel lim itations. Digital technol
ogy with a voltage controlled oscillator and
crystal time base whose outputs are divided
down and phase-detector compared. You con
trol the divisor and therefore the frequency
from the front panel lever switches.
Lever-switched channel selection with digital
readout. Just flip the levers to any frequency
in any 2 MHz segment of 144 to 147.995 MHz.
5 MHz steps open all channels to you.
Automatic repealer offset plus built-in lone en
coder. Burst and cont inuous. Simplex or offset.
10 watts minimum output; infini te VSWR with
out failure. True FM for great audio, too.
Hot receiver; 0.5 pV sensit ivi ty; dual conver
sion; a-pole crystal filter; linear audio ; built-in
speaker. Best value going in synthesized 2-M.
Kit HW-2026. 12 Ibs., mailable 289.95
Kit HWA-202-1 . AC supply, 7 Ibs 32.95

SBA-104-1 . Noise blanker, 1 lb 26.95
SBA-104-2, Mobile mount, 6 Ibs 36.95
SBA-104-3, 400 Hz CW c rystal filter, 1 lb. 39.95

NEW HW-104 5-Band SSB/CW Trans
ceiver - the latest in broadband
technology at lower cost •.• only 539.95
In kee pi ng wi t h the t radit ion o f th e f amou s
Heathkit HW-series, the new HW-1 04 is the in
heritor of the advanced technology of the SB
104 and the high value concept of the HW-101.
Completely solid-slate. Frp, receiver front end
to transmitter output. Cool and quiet.
Totally broadbanded. Instant QSY. Just choose
the band , frequ ency and mode. Move anywhere
in any band wi thou t preselector, load, or tune
contro ls.
Clean transmissions. 100 watts out or 1 watt.
Low harmonic and spurious radiation. At 100
watts, th ird o rder distortion is down 30 dB and
carrier and unwanted sideband suppression are
down 55 dB. Broadband design keeps it that
way.
Clear reception. Broadband desi gn minimizes
cross-modulation and intermodulation so sig
nals stand-o ut from a quiet bac kground. Active
devices are minimized ahead of the 4-pole
crystal fi lter. Ad jacent signal overload is mini
mized yet sensitivity is less than 1 pV. Conven
ient 15 MHz WWV receive positionon the band
switch with a " pull -to-cali brate" position on
the RF gain contro l.
Easy-to-read circular dial. Covers from 3.5 MHz
to 29.0 MHz. The dial spi nner covers about 15
MHz per turn. Built-in 100 kHz and 25 kHz cali
brato r insures accuracy with 2 kHz (dial mark
ings are 5 kHz). Backlash less than 50 kHz. The
VFO is the same basic circui try as in the SB
104 wi t h less th an 100 Hz/hou r d rift afte r
warmup. To cover the top end of the to-m eter
band, order the HWA-104-1 accessory.
Easy to build and align. Phenol ic plug-in circuit
boards and 2 wiring harnesses. Aligns with
just a dummy load, mic. and VTVM.
Super operating, super value. You get both in
the HW-1 04.
Kit HW-104, 31 Ibs., mailable 539.95
Kit HP-1144 AC power supply, 28 Ibs 89.95
Kit HS-1661 Matching speaker, 5 Ibs 19.95
Kit HWA-1 04-1 , Ten-meter accessory,
1 lb 16.95

NEW HW·2021 2-M 1-watt Hand-Held
with 5 receive & 10 transmit channel
capability, batteries & charger for
only 169.95
One crystal does the work of two - gives both
receive and transmit frequencies. Works offset,
too, so each crystal gets you one receive and
two transmit channels. Buy just four crystals
(not pairs); we include 146.94 MHz and - 600
kHz to get yo u started.
One watt minimum output e- 0.005% stability.
And frequency modulation plus built-in separ
ate mic. for better audio.
Optional " Auto-Patch" Encoder accesses land
lines through repeaters with touch-tone input.
12 digit keyboard & ci rcuit board fi ts HW-2021.
Built-in Battery Saver, rechargeable Battery
Pack & Battery Charger - all included.
Compact, rugged. High-impact, black pl astic
case; glass epoxy circuit board ; wt. 2 Ibs. w.
batteries. Not recommended for beginner kit
builders due to compactness.
It's the best value in go-anywhere 2·M rigs.
Kit HW-2021 , 5 Ibs. mailable 169.95
Kit HWA-2021-2, carry ing case, 1 lb 12.95
Kit HWA-2021-3, Auto-patch,
2 Ibs. . . .. 39.95

See them in the FREE Heathkit Catalog
HEATHKIT elECTRON IC CENTERS - ~>£A~ ~
Units 0' Schlumberger Producls Corporation Heath Company -
Relan price••lIghtly h igher. • . •. Dept. 11·11

. . Senlon Harbor. MI 49022
ARIZ. : Phoenix; CALIF. : Anaheim, EI Cerrito. l os Ange- I
tee. Pomona. Redwood City, San Diego (La Mesa). Wood- I 0 Enclosed is $ Please send models _
land Hill s; COLO.: Denver; CONN.: Hartford (Avon) ; FLA.: I 0 Please send my free Heathkit Catalog .
Mi ami (Hialeah) , Tam pa; GA.: Atl anta; ILl. : Chicago ,
Downers Grove; IN D.: Indianapolis; KA NSAS: Kan sas I = = - - - - - ----- - --- - 
City (Mi ssion ); KY. : Louisvill e; LA.: New Orleans (Ken- I Nam e
ner) ; MD.: Baltimore , Rockvill e; MASS.: Boston (Welles-
ley). Boslon (Peabody); MICH.: Det ro it ; MINN.: Minneapo- I "'"":;-c-- - - - - - - - - - - - - - 
lis (Hopkins) ; MO.: 51. Lou is (Bri dgeton) ; NEB.: Omaha; I Address
N.J. : Fair Lawn; N.Y.: Buffalo (Amherst), New York City.
Jericho (l. I .), Rochester. While Plain s; OHIO: Cincinnati ""::-- - - - - - 0.:;::- - - - -,;;:-- -
(Woodlawn), Cleveland , Columbus, Toledo ; PA.: Philadel- I City Stale Zip
phi a, Pitt sburgh ; R.I. : Providen ce (Warwick); TEXAS: Pr ices & specs. subject to c hange without nolice .
Dallas, Houslon;VA.: Norfol k (Va. Beach) ; WASH.: Seattle; I Mail orde r prices, FOB factory. AM-318
WIS. : Mil waukee. L______ _ _
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12 channels/25 watts for

a Merry Christmas from
the Gang at
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ASTROPOINTS
v' 144-148 Mhz for Ham, CAP, & MARS v' 25 watts output (nom.)
v' 12 channels, 3 included v' .4 I'V sensi tivity
v' Glass Epoxy Circuit Board v' 70 db selectivity
v'TX and RX Trimmers v' 3 watts Audio
v' PL option v' Bui lt in speaker
v'Tone burst option v' Small size, 6" x 2" x 9"

v' FCC Type accepted fami ly for Business/ Industrial & Marine

All this Horizon "2"mtr., under "3"
Get al l the specs and complete Amateur Broch ure,

wri te today:

Standard
Communications

P.O. Box 9215 1 Los Angeles, California 90009 Telephone 213 /532.5300
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John M. Murray WIBNN
4 Kenwood Circle
Bloomfield CT 06002

Caught USpying"

by the Gestapo

A rising banshee wail of air raid sirens
sudde nly drowned out the drone of

voices and music in one of Munich's most
famous sidewalk cafes. From around the
corner came a series of Nazi squad cars filled
with brown-shirted troops, led by a big,
open-topped Mercedes, a ll screaming their
tire s as they headed for the Ludwigstrasse.
Almost immediately the roar of low-fl ying
aircraft desce nded upon us. Loo king up in
startled a mazeme nt, o ne could see bombs in
great clusters coming down fro m the misty,
overcast sky.

In a matter of seconds, the peacefu l
normalcy of the place was turned into chaos.
Wa iters dropped their trays. Am idst crashing
glasses and crockery, tables and chairs were
upset as people scampered for safety .

My friend Hans von Liliencron D4VAG
smiled and lif ted his beer glass. "Take it
easy . T his is a fake." As he spoke, a nu mber
of bom bs came plummetting into the Maxi
milianspla tz, bouncing as th ey hi t. " That
Hitl er fellow is a tou gh custome r," he sa id.
"I learned o nly yeste rday that o n his orders
Goebels and Der Dic ke cooked up this deal
to fr ighte n t he Germa n people into
accepting his plans for rearmament. The
p la nes are anything they could scrounge up
from local a irports - and this same stunt, or
air raid, is being staged simultaneously in a
good many of our cities."

"Who is Der Dicke?" I asked.

NOV/D EC 1975

"Hermann Goering, of course, the fat
one, who is in charge of building up the
German air force again . Go out and grab o ne
of those bombs. It'l l make a good souvenir
to take back to the States. T hey are harmless
- pap ier-rnache, with a slight weight in the
nose, so th ey'll come down realist icall y.
They'd hardly knock your hat off if one
happened to hi t you. But hurry. We mu st be
off. tJ

He didn't need to te ll me t wice. I
managed to re trieve the last fa ke bomb
availab le . Other peop le with the same idea
had rushed out and scooped up the rest of
them. The bombs were remarkably real, light
as a feather - but slightly weighted in the
nose end and deadly looking, painted a
glistening grey -black. Mi ne had France's
tricolor ste nciled with sign ificant phony
le tters a nd nume rals on its side, o bviously to
scare the German popu lation into f its as to
what cou ld happen.

It seemed to me that afte r the first shoc k,
people were more amused than scared.
Nevertheless, it was a psych ologic al tr iumph
for the Naz is - because t he dread of what
could happen remained after t he laughs.

My fr iend Ha ns von Liliencro n's ham
station D4VAG in Soli n, a su burb of
Mun ich, was a renowned DX signal o n 20
meters back in the early thirties. Frequent
QSOs with him on CW and voice from my
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old W2AMD at Catskill, New York, had now
led to my meeting him personally, shortly
after enrolling at the University of Munich in
1933. .Hi s family's manufacturi ng firm was
one of the great machine too l outfits in
Germany, of whic h he was president.

On this late November afte rnoon he'd
told me to meet him at the Cafe Luitpold
for a beer. We'd then head out to his villa in
Soli n for cocktai ls, dinner and some OX
contacts back to the USA. I hoped to get
through to my brother, Dick, who was
operating my station at Catski ll, to tell him
I'd be sa il ing for home from Cherbourg on
the Cu narder Mauri tania at the end of the
week.

' 'I'll take the bomb," Hans said. " You'd
have trouble handling th at thing on the
motorbike. We're going to be mu ch
in terested this evening in hearing about your
meeting with Der Fuehrer today . I've asked
a fe w friends in."

His red and black laSalle convertible
pulled out from the curb, as I kicked the
motorcycle into action and fell in behind
him. A few moments later, though, I lost out
as a traffic cop raised his white-gl oved hand.
By the time I could ge t going again , Hans
was out of sight.

With fa ll mists from the lsar River rising
up at about dusk, it is easy to get lost in
Mu nich. I sure did . Besides, thoughts of the
morning meeting with Adolf Hitler tended
to jumble my attention. Once more the
white-gloved hand of the law brought me to
a halt. This time I'd gone merril y the wrong
way through a one way street, with no
atte ntion to traffic signs or speed limi t. It's
doubtful that my two glasses of beer were
not in some way involved. Fortunately, the
law failed to consider th is possibility.

He just tic ked me off in no uncertain
terms. When he'd fi nished getting all the
data his arresti ng formula demanded,
inclu ding the names of my parents and
grandparents with their nationality, dates of
birth , education and professions, plus my
own, and, most particularly, the name of
someone who could vouch for me - he let
me proceed, after handin g me my ticket.
The Germans are very thorough . Of cou rse, I
named Hans as my local sponsor, it being his
motorcyle.

118

Shortly later, I managed to find the house
on the Albrecht Durerstrasse in Solin and
chugged in to park amidst a dozen or so
fa ncy cars. Obviously, a party was in pro
gress, the wh ite stucco villa gay with ligh ts,
voices and music .

The John son Q 20 meter antenna looked
just great, hung between a chim ney pot and
a 70-foot pole on the back lawn. Recently,
con di t ions had been excellent by mid
eve ning for QSOs with the States.

They must have been watching for me.
Hans appeared immediately behind the old
family butle r, coming to the door with Frau
von Lilicncron , a famous Bavarian beau ty.
Except for my sk iing friend, young Baron
Ubi von Talphal, most of the faces were new
to me. Hans raised his hand and shoo k a
finger in the direction of the small Bavarian
band that was play ing on the glassed-in
terrace. The ir music faded 10 silence, as he
introduced me to his friends. The hush was a
bit disconcerting. We walked toward the
dining room punch bowl. "I've told our
guests you'd give us some details about your
meeting this morning. OK?" He handed me a
silve r cup of the punch, which was a
powerful mi xtu re of cognac and cherry
brandy, somewhat di luted with soda and
fruit juices. Strawberries floating around in
it gave the stuff an innocent appearance. It
was strong enough to loosen the tongue on a
plastic ski boot.

"Sure," I replied , "but there's not much
to tell ."

He put his hand on my shoulder. " Please,
let's have it in English . Your German is
pretty OK - but so is our English."

The punch was warming. All eyes were on
me and the hush was vibrant. There was
some thing odd ahou t their eyes, though,
particularly the women's. One of them, in a
sort of reflex action accompanied by an
embarrassed grin, had even reached out with
a hesitant hand and touched my arm. It was
as if I were the little man from outer space.
Then it dawned on me - I had met their
God. I'd better be carefuI what I sai d.

"It all happened rather fast, " I began, " so
there's not mu ch to describe. A committee
at the Un iversi ty selected three of us fro m
the hundred or so foreign students to meet
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"Looked like a party 'd been going on! Der Fuehrer was Heil Hitlering himself in front of
the big new mirror. [ got the door closed without his noticing me. He'd have had me shot
before breakfast. /I From the memoires of Heinz Sputzlein, Hitler's personal servant
during early day s of The Third Reich.
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the Chancellor. With me was a Norwegian
girl and a South African language student.

"At 10:00 am we met at the partially
completed Bavarian headquarters of the Nazi
Party. At least we were told that's what the
building would be . When I got there the
other two students were already ta lking to a
Reichswehr Colonel, the Fuehrer's Aide,
who had interv iewed us at the University.
The place was pract ically buzz ing with
act iv ity, storm troopers hurryin g th is way
and th at. Immediately inside was a large
entrance hall , with a high ce iling and man y
sup porting columns running its length. Some
construc tion platforms and other gear in di
ca ted the build ing was either being repaired
or was incomplete. But you must know
these details."

"Not at all," said Hans. "None of us has
ever bee n in the place. Do go on."

"Well, we were ushered by the Colonel
through an ex treme ly narrow corridor in
single file, and out into a rather huge room,
which was the Chance llor's office, or recep
tion room.

" Almost a si lhouette because of the big
windows behind him, Mr. Hi tler was
studyi ng some papers and did not loo k up at
fi rst. Several troopers were standing a t case
along the wall s, eac h of them watc hing us
carefully.

"Then Mr. Hitler, I mean Der Fuehrer,
got up and came around the edge of his
desk. Our escort, the Colonel, then intro
duced us one by one, my turn being the last,
as we shook his rather limp, dry hand. I t was
an exciting moment for us, so it's hard to
remember the details."

Ubi von Talphal cut in, "What did he say
to you? We'd certa inly li ke to know t hat. "

"Sorry . Of course. The only word I
understood was 'Grucssc'. The rest o f it was
so fast and in his Austria n dialect tha t it
didn't register. However , th e Aide translated
for us: 'The Fuehrer gree ts you with warm
welcome and suggests tha t when you go
home you tell your countrymen of the
wonderful progress we arc making - in
contrast to what your ro tten newspapers say
about us.' II

About then the guests all started ta lking
at once. Hans raised his hand again to quiet
things. "There must be something fu rther
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you can recall? Herr Hitler's remark about
the newspapers, even our own , has much
truth to it, as we all know. Perhaps there was
something else of significance?"

I thought for a moment. "Yes, indeed
there was. His eyes. Although looking at us
- his focus seemed to be way beyond,
perhaps on the peop le who would hear of
th is meeting."

Tha t seemed to please them. Hans gave
the signal fo r the orchestra to start again,
and we headed for the pu nch bowl. What I
hadn 't said, au t o f courtesy to my host 
and it ce rta inly wou ld have gone over li ke a
fox in the chicken house - was that their
beloved Fue hrer smelled, smelled to high
heaven. T he musty, sour smell of dr ied
perspiration surrounded him like a cloud.
Refl ecting his peasant background where
bathrooms were few and far between, if
available at all, he probably was unaware
that he smelled like a pigsty and assumed
that everyone else did, too. At the time, a
good many of us didn't realize that his
politics had a similar aroma .

One other thing I noted but did not
mention : The long, narrow passageway we
passed thro ugh on the way to Der Fuehrer 's
reception room undou btedly was an elec
tro nic sc reener, an x-ray deal to detect any
dangerous loo ki ng ob jects on visitors. These
gadgets were quite new, but I'd already seen
one in the Deutsches Museum in Munich.

Like everything in Hans's establishment,
the buffet dinner was de lightful. Shortly
thereafter the rest of the guests departed and
we repaired to the radio room. Twenty
me ters was really hot, with stations from all
over Europe and Scandinavia booming in.
Han s allowed that we were in luck. "With in
half an hour or so t he USA will be coming
through. You' ll find out what your own
sta tion sounds like 3,900 miles away. How
about that?"

The crys tal controlle d phone/CW trans
mitter had a pair of 852s in the fina l, with
about 400 Watts input, most of the parts
impo rted from the States. He had several
receivers: a National HRO, a British Edisto
an d several German jobs. The place was a
ham's paradise.

In short order, we'd worked a dozen or
more countries, including Morocco and the
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Azores. At the scheduled time, sure en ough,
there was W2AMD calling us with a good
stro ng CW signal. I passed the word along to
brother Dick about my reservation on the
Mauritania, which would be sailing for New
York two days later.

We were in the midst of the QSO when
the butler came in with word of an urgent
telephone call fo r Hans. There'd been an
automobile smash-up involving a close friend
down near Starnberg, some 20 miles to the
southwest. "Not too bad," Han s said a few
minute s later, "but I probably won't be back
until the wee small hours. Carryon and have
fun with the rig. I'm sure you can find your
way back to Munich under the full moon."

He should have shooed me out of the
place at that point. Definitely.

A series of swell QSOs followed, several
out to the West Coast of the USA, some
South Americans - and then the band
closed off in that direction. Suddenly I
heard some Russian stations, either just
tuning up or calling CQ. Oh boy, I'd never
worked a Russian up to that point.

RA-2ZL, giving his location as Moscow,
exchanged reports with a guy in Stockholm.
Then he call ed CQ and came right back to
my answer. We not onl y exchanged reports
and locations but I gave him my name, local
and home address. I wanted to get at least
one Russian QSL card. I did the same thing
with several other Russians before closing
down about midnigh t and heading back to
town.

Early the nex t morning my landlady
banged on my bedroom door. Her face was
white as a sheet. "There are two men here
from the Secret Pol ice to see you - the
Gestapo," she managed to say, a trembling
hand over her mouth . I was dressed and
ready to head for the University . Mu st be
something to do with my motorcycle arrest,
J thought.

My callers were in the new black uniform
of the Schutzstaffel, or personal bodyguard
of the Fuehrer, which had been adopted by
Himml er's goons. Th ey were sole mn, tough
looking troopers. Raising the Hitler
flapping-arm salute, the senior of the two
requested my identification card, wh ich I
gave him. "Please, you will come with us,"
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he sa id . His German was a lot more under
standable th an the noises his big boss had
made the day before.

There was no question about co mp liance.
J would obey - o r else they'd take me with
them anyhow. Machine pistols in dull black
holsters were very mu ch in ev idence on th eir
belts. Th e car was a trim looking black
BMW, ornamented with the Nazi swast ika
and a black and white Mal tese cross . A
sinister chariot.

As we go t in, I asked, "What 's this all
about? Would you gent lemen please tell me
why going through a one way street
incorrectl y warrants all this attention? "

A fa int smile from the hulking olde r Nazi,
our driver, indicated th at my reference to
"gentlemen" had touched him. He'd
probably never been referred to that way
before . But he remained silent as we roared
down the Ludwigstrasse.

At Gestapo Headqu arters in a ratty look
ing building near the Rathaus (town hall),
my escorts hu stled me into the presence of
their officer-in-eharge, a sleazy looking,
black-uniformed c harac ter with very bright
eyes and dirty fingernail s. Afte r a few
moments of hushed conversat ion with them,
he turned his atte ntion to me. "You don 't
think much of our laws here in Germany , do
you ?" Before I could come up with an
answer to that one, he lifted so me papers
from his desk and continued, "Wh at's this
about your ignoring a one way st ree t?
Perhaps we should change all the rules to
suit your fancy?"

My big mouth. " Well," I offered, "I just
wasn't paying attention, d idn' t notice the
sign. I apo logized for the error to your
police officer who told me there' d be a small
fine."

"That is correct," he snapped. "But that
is not why you are here . Do you realize
there are serious penalties for spy ing? " He
raised his eyebrows a nd sta red a t me coldly.

"Spying?" I could hardly believe my ears.
A thin, icy chill raced up and down my
spine. This guy was not fooling. Thoughts of
dungeons and firin g squads fl ashed to mind.
I was alone, a foreigner.

"Yes, spying." he said. "The Third Reich
is going to deal harshly with anyone who
gets in our way . Now te ll me, just what
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transpired last night in yo ur ta lks over th e
wirele ss wit h those Russi an communists? "

So tha t was it ! I sudde nly remembered
I'd heard some thing abo ut Nazi decrees as to
what countries were taboo, but it hadn 't
made mu ch impression. Hans had not men
t ioned it , pro bab ly assuming I knew the
regulations. In any event, I must make sure
he didn 't get in trou ble.

T he Nazi seemed to read my mind . "Your
friend Herr von L iliencron is an important
Bavarian, but we take no chances. He was in
Starn berg last night checking on an autom o
bile accident while you were operating h is
wireless. He is no t involved in th is in any
way, except allowing you to use his equ ip
ment unsupervised. Pl ease answer my
quest ion. What did you tell th ose miserable
communists?"

"Nothing," I said. "We merely exchanged
reports as to how loud our respec live signals
were, and I gave my narne and home address
to seve ral Russian stations."

"We know a ll that. You also sen t a lot of
signals th at began with the letter 'Q'. In
these we are interested. 0 0 you den y this is
a code, an international code? "

"Of course it 's a code, a means of
exchanging information fr om one langu age
to another in short order."

"Precisel y what we wanted to kn ow!" His
eyes narr owed and he pointed an accusing
finger at me. 1150 you were giving the
communists quick information in a code?"

"That is tru e - but not in th e way you
infe r. Perfectl y innocent stuff. I don 't speak
any Russian and th ose guys didn' t spea k any
English. "

"That remains to be seen. We are going to
put you under house arrest until this ent ire
matter is investigated. It 's almost certain you
amateur radio nu ts are going to be closed
down before long. You mess up our
programs on the Deu tscherundfun k and
we've decided to really fix you ."

Apparently the moni toring outfit had n 't
tuned in o n us when I was talkin g to
W2AMD. Otherwise these birds would know
I was about to bea t it out of their Thi rd
Reich . The guy was a fana tic, a BCl, who
was o ut to get my scalp. And a t the moment
there was no thing to be sai d in th eir book in
my defense. Just then , with no warn ing, the
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door o nto th e Marianplatz bu rst open and in
strode th e Reichswehr Colonel, Aide to Der
Fuehrer, fo llowed by Der Fuehrer himself.
They whirled by our littl e group, our BCl
Gestapo officia l and his pals at st iff a tte n
tion with the ir right arms up in rigid
obeisance to th e Chief. " Heil Hitler!" th ey
shou ted.

Fortunately, the Fuehrer 's Aide, before
disappearing with his boss down the
corr idor, did a double take when he saw me.
More lo ud " Heil Hi tler 's" in th e background
ind icated that some kind of big time con
ference of th e brass was about to commence.

My inquisitor was squaring away fo r more
nasty quest ions as he shuffled papers th at
o bviously were the mon itoring notes o n my
radio transmissions.

Suddenly the Colone l came pounding
bac k down the corridor. He greeted me with
a curt nod and touched th e visor o f his cap.
"Wha t the devil is going o n here?" he
demanded of th e Gestapo office r.

Hurriedly the latter ex plained defere fl
tiall y, a lmos t humbl y, th e nature of my evil
act ivities. It see med that he had no desi re to
tangle with a high official on Hitler's staff.
Th e Col onel listened carefully but
impatiently and thumbed over the rnoni
taring notes. "Does Herr von Liliencron
know abo ut thi s?" he rasped .

"Oh no, Sir, we had the telephone to this
man's pension (boardinghouse) bl ocked so
t hat no o ne co uld co mmunicate with him
before we got out there for the arres t."

The Colo nel looked as though he were
about to ex plode. Even th en there was no
love lost between th e Reichswehr, th e
Brownshirts and the Gestapo . "Th is is th e
most colossal piece of damn nonsense I've
ever heard! This you ng man has been
thorou ghly investigated and o nly yeste rday
had th e ex treme honor of being presented to
the Fuehrer at the Brauneshau s. 1sponsored
him."

The Gestapo boys were beginn ing to look
sick, their eyes unblin king, their mouth s
open. " And fur ther," th e Colonel continued,
"I shall pe rsonally apologize to Herr von
Lili encron for your intru sion into his private
affairs. You will of course release this young
man at once and not annoy him any mo re.
Do you understand ?"
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" But yes, Herr Colo nel." The Gestapo
officer looked ashe n.

Th e Colo ne l tu rned to rejoin his meeting.
"One other thing. My so n is study ing to be
an ama teur radio ope rator himsel f. He says
there arc altogether too man y art ific ial
regulations already . The ban regarding com
munication wit h the Sovie ts is ridiculous, so
far as radio amateurs are concerned. Action
is bein g taken to have it rescinded . There
may come a t ime when we need these young
men in the arme d services. T he more train ing
and experience t hey get no w, the better. " He
looked at me. " Please acce p t o ur apologies. I
sha ll have a staff ca r return you to your
pension. Heil Hitler!"

"Thank you, Sir," I stamme re d.
For an instant he glared at the Gestapo

threesome, and the n made off do wn the hall
to his meetin g,

Later, over another beer at the Luit pold,
I gave Hans th e gory detail s, offering pro
found regrets for my bad judgment in
ta lking to th e Russians.

"Forget it," he said . "It was a natural
error, par tly my fault for not te ll ing you of
the ban. The Colo nel handled those black
shirte d ro ughnec ks very well. However, we
have to be carefu l these days. I think it is
most for tuna te you are leaving the country
tomorrow, wh ile those fellows are still
sha king from the dressing down they too k in
fro nt of you. You ca n be su re they won't
forget this - and probably would ma ke you
some ser ious trouble if you staye d on ."

He wouldn 't take the 20 Reichsmarks I'd
found out would be the fine for my motor
cycle caper. I never saw him again , although
we had a few QSOs o n my return to the
States before all Germa n hams were closed
down prior to Worl d War II.

On leaving Munich the next day, I didn't
draw an easy breath until my tr ain had
ru mbled across the Rhine and entered
France from Kehl to Strasbourg.

Long years later, I learned that the
Reichsweh r Colonel, by tha t time a General,
was part of the consp iracy and o ne of th ose
who lo st his life as a resul t of th e attemp ted
assassination of the Fuehrer on July 20,
1944.
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Why Tubes Haven't Died

I am told that some veteran ha ms are not
build ing anymore, and that some new

comers to the radio hob by haven 't yet tried
to build a piece of equipment for their
shack. I am told that this is happening
because o f a preponderance of transistor and
IC pro jects a ppeari ng in the magazines, wh ile
the average ham 's jun k box remains best
suited for constructing vacuum tube pro
jects.

Ho w often have you become frustrated
trying to find some prototype IC that a parts
list requires, or a 2N - - - transistor for which
there is no SK, GE, ECG or HEP equivale nt,
or just discou raged by t he number of special
devices you would have to buy ? Well, here is
an excellent o pport unity to use some of
those toggl e switc hes, tube socke ts, tran s
fo rmers and variable capacitors you have
stored away in that junk box . Your reward

NOV/D EC 1975

will be a nice little 5 band CW transmi tter:
Q RP, but not too QRP. It will ru n off th at
o ld H. V. supply you probably h ave around
the shack, or a dynamo tor and 12 V source
fo r fi eld day o r mobile CW work (have you
tried mobile CW?) . Th e pro ject uses only
two tubes, no semicond uc tors (unless you
cou nt resis tors), and all standard junk box
type parts. There is simp ly no excuse fo r not
building this portable CW transm itter.

T he unit is small, compact but not
crowded. It was designed to fit into a surp lus
cab ine t that I had on hand, with compart
me nts on each side for storing the power
cable and CW key. T he fron t panel is 19 .3
cm wide, 15.1 cm ta ll , and the chassis
ex te nds to a depth of 14 ern. Th e actua l
layout you use will depend upon the box
you in tend to put it in .

Continued on page 128
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radio! U works!" W 5,

"l see man y m etal can t ypes (sem ic o n
ductors ) - GOOD, (p lastic t ypes die
around here from humidity) . . . Think
I'll modify m y S w an to use that Sq ue lc h
Circuit." Wl/KP4 , Arecibo, PR

"Lt really is a nice little radio. So light."
WB 6, Woodland Hills, CA

ttl a m thorou ghl)' e njoyin, portab le/mobile
o peratio n with m y Spec Com m 560. It
made a recent hurried trip to Canada (in
fact 2 trips) go much faster." W3, West
Chester, PA- - - - -

"Sou thern Cali f . is a hotbed o f RF signals. So far
no d ese e sc o r inte rm od eve n ne xt to a 70 watt
m obile o n 76. A great d esign fo r a very happ y
price . " W6NYF, L .A., CA

" Very pleased with . performance . . .
repo rts ." W8 , Parma , OH

" . .. I am lJery well pleased with th e little
Berwick, LA

" O. K.! ! N ice little package ! Th e 560 w ork s F.B. You did a good jo b setti ng
it up . N o problems. " WA 1, Boston , MA
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A nd from KL7IFX, who took a trip to the "lower 48" wit h his SC560: "My trip
covered m ore than 17,000ml. i n 58 da ys and abou t 2 50 con tacts. Th e Ka nsa s City
group was noticeabl y impressed w hen 1 had no crOBB talk or intermod in areas where
everyone e tse s rigs dropped dead ! Had a budd y figure th at i f he co uld ge t into the
next room and talk o n 9 7 direc t while 1 was on 94 receive th e cross talk would
dishearten m e . You kno w w ha t - he had to be o n high p ower (lOW) and 5 f t. fro m
m y antenna! His rig dropp ed dead eac h tim e 1 went to 3 4 x m it and h e 9 7 rece ive ,
eve n at 100 ft. away!! ... Th ere were man y repeaters 1 cop ied at 140 mi. out and
had many reliable 2 way con tacts at 65 -80 mi. o n 5 wat ts into a 5 / 8 w ave lJe rtic al. No
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From K80VJ . Detroit, whose repeater
Il'oup retrofitted a SCRIOO Re ceiver
board in a repeater which previously
used a well known amateur repeater
receiver board: " The wait was w ell
wort h it ! I am m O n? than impre sse d w ith
th e rece iver and 1 gave it a Quich test in
intermod alle y an d, mounted in a sm all
e nclo sure with n o precautions o f any
hind, intermod was a thirtR o f the p ast as
far 08 w e are concerned ." (2 ums. later)
- " I've been runnin g a lot o f tests with
th e receiver and th e more I use it the
better llike it. I've tried. at one time o r
another, m o st o f the cu rren t crop o f 2 M
gear including th e highly to uted sy n the
sized o ne ueine helical resonato rs and
st ill f in d that the y are subject to in ter
mod d espite their reports to the co n 
trary . We have 11 repeate rs in the
Detroit area as w ell tu Ma Bell and other
co m mercial repeaters and believe m e the
in te rmod is teriffic! I'm s t ill unable to
desense the S CR 100 even u sing m )' base
s ta t io n transmitter o n o ne antenna and
the receiver o n an other with 20 ft.
vertical separat io n . I've parked alo ngside
the antenna o f o ne o f o ur best repeate rs
and sW I am unable to intermod the
unit!! It wo rks lik e a charm In do wn -
town Detroit w h ic h has been th e d own-
fall of man )', m an )', hiRh priced rtee. " (2
w k s. later) - " S till no intermod o f an)' kind from
com mercial o r amateur repeaters in our Immediate
vicinit y which is not true o f an )' receiver I've ever built
or any co m mercial o ne I've eve r used including M otorola or G.E."
Note : The SCR1 00 is th e same receiuer in the SC 512/560 transceilJer.

How's the Wananty Service?? A K 2 in Oaklyn , NJ writes : " . . . Let me thank
v ou for th e nice Ie tter 1 received with m y Spec Comm 560 which 1 had
returned for repair. It was a personal letter giving m e tuu d etails of the repairs
made, i mprovemen ts added and a full checko u t and at n o cost. This is a far cry
from th e experie nces I've had wit h o ther items 1 have purchased from well
advertised com panies. 1 think it is o nly fair to give y our outfit a pat on the
back fora fin e product. excelle n t service. and m ost of all a personal tou ch that
is so lacking in this da )' and age."
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SPEC COMM 560 $2249 5
5W 6 channels

o UNIOUE "SNAP PACK" MODULES
merely Snap-On and automatically
interconnect - No messy wires or
cables to hook-up. It only takes a
few seconds!

o USE IT PORTABLE - OVER THE
SHOULDER - with the Heavv-Dutv
BP-l Nicad Battery "SNAP PACK"

o USE IT MOBIL E with the BA-' 25
Wt. Amp "SNAP PACK"

o USE IT FIXED with the AC-' AC
Supply " SNA P PACK"

,
r
•

Please ship the following:

1$24 9.9 5 DSC R10 0@ $9 5. 00
U SC 56 0@ $ 2 24.9 5 0 SCT 100 @$115.00.
o MB-l M obile Mount @ 0 Preci sion X ta ts +0.001 %

$8.50 @ $4.95
o BP-l Pkg. (Btry pac k, (List o n separate sh eet )

chgr ., a nt.. car ry in g
st p } @ $89.95

o BA-l Amp @ $84.9 5
o AC-1 serv, @ $4 9.9 5

..
100 Day Warranty

SC512 WIBA·1 " Snap Pack" DEALER INQUIRIES INVITED
AVAILABLE FROM DEALERS SOON - or Factory Direct
A limited number of units are in Sto ck for Immediate Shipment. (Allow two
weeks for personal check s to clear.)
SCR & SCTIOO REPEATER RCVR. & XMTR. BOARDS - J oin the many rpt.r , grou~s
now retrofitting SPEC COMM boards in th eir rptrs. - e ith er old tube gear. or soh d
state equip. w/i M or desense problems, etc. (See K80V J 's comments, above)

FEATURES
• BP-' Btry. provides apx , 8 hrs. norm.
operation/chg. • LED Btrv. voltage indi
cator • Super eft. xmtr - draws only
900 rnA @ 5W. out • High quality
Ceramic mic • Fantastic Squelch - fast
& Sensitive. Extremely sens. MOSF ET
front end, O.3uV/20dB Qt•• Incredibly
sharp IF, at leas! -SOdS @ ±30 kHz.
Single Cony. Revr. - superior to dual
cony. designs for spurious reso. rejec
tion! • Uses inexpensive TR22 xtals •
146.52 xtals supplied. Trimmers on all
xtals • Reverse polarity protection •
Final transistor fully protected. Large
3" spkr. for unusually good sound. Ext.
spkr. jack. Front and rear antenna jacks
• Rugged but light ,- 2 Ibs. • Size
2%X6XS" • Very easy to service.

See Review Article in April 73 Mag.
Send Card for Data Sheet. I

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

It& 7ltJtu !VlJ-etJmfJ!tIJf1liAe ~uivf!JM in One I
.~.

· ~'Tlli

• 5 TIMES THE POWER of the usual
1 Wt portables! But draws only 2x
the current! While BP~l Battery
Module provides 3x the capacity of
the usual portable or HT batteries
for many hours of operation.

• EXCLUSIVE HOT CARRIER
DIODE MIXER virtually eliminates
intermods & receiver overload in
strong signal areas. Now you can
copy those vveak signals that were
"buried" before!

• LARGE SCALE USE OF ICs IN
RCVR and XMTR for superior, more
reliable performance at lower cost!

• ENGINEERED AND BUILT IN U.S.
- Top Quality throughout.

-
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The tube complement is a pair that
should be famil iar to most readers: a 57 63
operating as straight-through or multiplying
osc illa to r, and a 2E26 po wer a mp lif ier
ru nning about 20 Watts inpu t. The fil amen ts
are tied in ser ies wit h an equalizing resistor
across th e 5763 for 12 volt use. You can
wire them in parallel and o mit the resistor if
you in tend on ly to run off a 6 .3 V ac
supply. T he "OSC" switch opens th e B+ line
to the 5763 to silence the oscilla tor while
receiving; it otherwise runs conti nuously to
provide a chirp-free signal.

A me ter (0-1 mAl on the front panel
provides the necessary indicat ion for tuning
up and inp ut power mon itorin g. " GRID"
posi tion on the meter switch allows you to
peak the grid drive to the fin al, and
" PLATE" lets you dip t he plate curren t. An
ante nna loading control is also provided to
the ri ght of the band switch. T he key jac k is
a closed c ircu it type.

Since there are no multip lier stages, it
would appear that crystals cut for the
part icula r band of intended operatio n woul d
be requi red. It was found ; however, that the

harmonics of 80 meter cry stals were usable
on 40 and 20, and 40 meter rocks provided
usable output on 20, 15 and 10 meters.
Select crysta l frequen cies th at will allow you
to work in several bands.

T he band switch is a 2 section rotary with
special shie ld ing to separate the outp ut of
the P.A. from its input. You will notice th at
most oscilla to r components arc on the
underside of the chass is, while the o utput
circ uit is all above the chassis. This , and the
bypass capacito rs (.00 l) used on all dc lines,
prevents se lf-osc illatio n of t he fin al tube.
The shield around the rear sect ion of the
band switch was folded up from a 6.4 cm
wide strip of aluminum and drilled to pass
the swi tc h shaft and standoffs. The shie ld
itself is bolted to the chassis over a sl o t,
th rough whic h connec tion is made to the
osc illa tor coil (L1) taps. Co nnections to the
amplifier tan k coil (L2) taps come over the
top of the shie ld from the fo rward switc h
section.

The coil L1 is 46 turns of B& W no. 30 16
o r Airdux 832: 26 mm diameter, 36 mm
long. It is tap ped at 3-1/4, 6-1/4, 8-1/4 and

ANTE NNA

'f--:t SQ.239

1
,0 01 III,.

18 n ,001 + 300,'J; 4 0 0 V
.vQR

""OUTPUT

6 ;h.ODI
•

PLA TE CHOKE
) SEE TEHI

2£26

/-1-'-. "

•

L.c~ '"
'",.

a

s

GRID l

rs
P A TUNE

1 001

PL A TE

'00

~!Kl L2

" SI'IIEL 0:--r- t oo

I
I

osc I~"=::J50pF I -
I "

2 .5mH

1'00 0 1

ANTENNA
TUNE

osc, ON

'",.•

2.5 mH

,es

3 -3 0
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\
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I 3.5 .
7MH.
CRYSTAl

lOOK

®

-;;; '00
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Fig. 1. Schematic. (A ) Side view showing position of coils, band switch, and shield.
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Rear view.

•
21-1/4 turns from the high end, for 10, 15,
20 and 40 meters. It is easier to solder taps
to this type of coil stock if you push in the
wire on either side of the turn to be tapped
with a pointed tool first. The wires from
these taps to the band switch are about 5 em
long.

Coil L2 is the output tank, wound on a
piece of wood dowel, 19 mm diameter, with
no. 24 tinned wire. 52 turns are wound,
evenly spaced, to make a 55 mm long coil on
the wood form, which is about 65 mm long.
I wound this coil by taking 4 meters of no.

24 wire, tying both ends to a doorknob, and
looping the middle of this wire once around
a small tack ncar one end of the dowel. You
then wind this double wire tightly up the
coil form, in the same direction as the
store-bought coils. Wind your 52 turns,
keeping the wire tight, while walking toward
the doorknob. Secure one of the wires
around a tack and unwind the other wire
completely. This should leave a single wind
ing on the form evenly spaced. Check that
no turns are shorted, and slap on a heavy
coat of shellac to finish your coil. Winding

Two side views.
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Top view.

u

Bottom view.

eating insu ffi cient bypass and shielding
between grid circuit and output. If you keep
the two always separated by a thickness of
aluminum, use bypass capacitors at both
ends of all wires going to the meter or panel
switches, and use those .001 caps as shown
around the base of the 2E26, you should
have no problems.

After you finish the construction and
wir ing, co nnect filament power and
osci llator B+ but not P.A. plate power. Plug
in a crystal, se t the band switch to the band
of the crystal's fundamental frequency and
adjust the "05C" capacitor fo r maximum
grid indication. Adjust the 3-30 pF cap in
the oscillator grid circu it for maximum and
you are all ready to go. Put the transmitter
into its cabinet, connect the final B+, and
attach your antenna or matching unit.
Touch up the "05C" setting once again and
then switch the meter to "PLATE." With
key down, you should get some plate
current. Tune the "P.A. TUNE" for a
definite dip in the plate indication. Adjust
the "ANT. TUNE" for best output as
indicated by a field -strength meter, swr
bridge, or whatever you use. Now go back
and dip the plate again, since the two large
capacitors inte ract quite a bit.

If all goes well and no smoke arises, you
wi ll be proud to own and operate this nice
little t ransmitter you built yourself. Once
you have finished, you can get started on
that IC keyer project (Man does Not Live by
Tubes Alone). Enjoy your CW operation.

.. _WA5RON

•••••

your own coil makes you feel that you've
reall y home brewed the projec t, like they
did in the good (?) old days. You can wind
the output link (L3) too, but I had some of
the stock coil left over from L1 and used
th at. L3 is 3 turns no. 24, 26 mm diameter,
2 mm long, mounted just above the high end
of L2.

Taps on L2 occur at 4-1/2,8-1/2,13 and
24 turns down from the high end. Wi res to
the band swi tch average about 7 cm. If you
have a grid-dip meter you should check both
L1 and L2 fo r proper place ment of these
taps after all components are wired together.
By coupling your G.D.O. to co il L1 and
rota ting the 50 pF "05C TUNE" capacitor,
you should fin d a dip at both the high end
and low end of the amateur band for which
the band switch is set. The same applies for
coil L2 and the associated " P.A. TUNE"
capacitor. You may find you have to move
the taps a bit to get the best coverage on all
bands. If you don't have access to a G.D.O.,
then just fo llow my gu idelines about taps
and wire length as closely as poss ible.

One addit ional "co il" you have to wi nd is
the choke at the plate cap of the 2E26. This
is just 4 turns, 5 mm diameter, 7 mm long. It
can be air-wound with stiff (no. 16) wire or
wrapped around any high-value 1/2 Watt
resistor. This plate choke is included to
suppress any spurious VHF oscillation in the
fi nal. The 2E26 is a VHF power amplifier
and is somewhat prone to th is type of
problem. If you ever detect rf output with
the "05C" switch off and the key down,
this is spurious oscillation in the final indi-
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UNIVERSAL BREADBOARDING ELEMENTS
WITH SOLDERLESS PLUG-IN TIE POINTS

SUPER-STRIPS

• Combine distribution system with
universal breadboarding matrix

• 840 solderless. plug-in tie-points

• Accommodate all DIP's and discretes
with lead diamaters to ,032"

• Require no special patch cords

The A P Super-Strips combine a power/siq
net distribution system with a matrix of 128 ter
minals, each with 5 tie points. The distribution
system consists of eight buses, each individual
bus consisting of a line of 25 tie points. All tie
points are the solderless, plug-in type, used on
A P Terminal and Distribution Strips.

•

• •

•
• • •
• • •

The Super Strip will accept all DIP's, TO-S's
and discrete components with leads up to
.032" dia. As many as eight 14~pin DIP's can
be accommodated. Use any solid wire up to
No. 20 AWG for interconnections. Super-Strip
can be panel-mounted with the No.4 screws
provided. A vinyl-insulated backing prevents
short circuiting. Included are four self-adhe
sive polyurethane feet for protection during
bench work. Body is acetal copolymer.

Super-Strip 1: 923748 IGold-plated terminalsl 118.00ea.
Super-Strip 2: 923252 INickel/silver terminals! $17.00ea.

All products are guaranteed to meet
or exceed published specifications

;; A P PRODUCTS INCORPORATED
Box 110-Z • Painesville. OH 44ffT1

NOV/DEC 1975

IC TEST CLIPS
FOR DUAL-IN-L1NE PACKAGES

• Provide full access to integrated circuit DIP leads

• Solve probe attachment problems

• Simplify prototype and production testing, field
service work, and quality control

• Remove Dlp·s damage free

• Available in sizes to accommodate all DIP's;

The unique design of the APTest Clip assures positive,
non-shorting electrical connection and positive mechanical
clarnpinq 'ttc dual-in-line packages.

Gold-plated phosphor bronze spring contacts are de
signed for wiping action. The "contact comb" separating
the spring contacts provides positive positioning to prevent
accidental shorting of adjacent leads.

Oscilloscope probes can hang free on the longer termi
nal wires in the top row of the Test Clip and not interfere
with the terminals in the bottom row.

TC-14 I TC-16 I TC-24
923689.....$ 5.25 ea. 92J7OO.....$5.75 ea. 923714....H3.85 ea.
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All products guaranteed to meet or BXCfledpublisht1d specifications

A P PRODUCTS INCORPORATED
Box 110-G • 72 Corwin Drive • Painesville, OH 44077
or phone 216/354-2101 • or Twx 810-425-2250
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nstant

E very once in a while, some th ing small
happen s th at changes th e course of

events in our lives. For example, the simple
"happening" of an apple fa ll ing on Sir Isaac
Newton 's head several centuries ago
triggered the discovery of gravitation al
fie lds.

Although not quite in th e same class, but
equally im portan t to anyone working with
electro nics, a product has been recen tly
developed t hat is destined to play an impor
tant role in future devel opments. I'm
referring to the various solderless, matri x
terminal soc kets now available for bread
boarding electronic projects.

Depending o n which manu facturer you
talk to, the sockets may be referred to as
"Super-Strips/' "E I Sockets," uQT
Sockets," or "Klip-bloks." But regardless of
what they are called, th ey all have o ne th ing
in common - convenience. In fac t, af ter
being in troduced to their simplic ity , you
tend to ask yourself, "Now why didn 't I
think of that?"

With these sockets, a new circuit can be
thrown toge ther in a matter of minutes,
making electro nic projec ts th at much more
fun. Al so, last minute changes may be
incorporated into a new circ uit merely by
rearranging connections. Thi s feature alone

NOV/D EC 1975

W. J. Prudhomme WBSDEP
1405 Richland Avenue
Metairie LA 70001

• •
ircuits

will save you much angu ish in working with
stubborn circuits.

Most of the discussion here will cen ter
around AP's "Super-Strip, " although each
manu facturer has a com ple te line and asso rt
ment of termin al strips for you to ch oose
from. A listin g of some of th e major
manufac turers is contained in Table 1, and I
suggest you send for a copy of their
brochu re before you decide to purch ase one.

Background

I was first introduced to breadboarding
techniques through an art ic le in 73 several
yea rs ago. ' The solid sta te breadboard
described was constructed and it has been a
great aid to me in bu ilding electronic
projects o n short order.

The bus bars were installed in a manner
similar to th e original design, but I also
incorp orated additio nal featu res such as
tran si stor and IC sockets, internall y con
nected to indiv idua l bus circuits. This
feature facilitated changing tran sistors and
ICs, and also hel ped to avoid damaging the
semiconduc tors while solderi ng other com
ponents to th e bus.

I Go odwin, G. W., " A Solid Solid State
Breadboard;' 73, November. 1972, p. 178.
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This particular distribution strip consists of 840 plug-in, solderless tie-points, which can
accommodate a variety of circuit configurations.

For the past few years, th is arrangement
has been adequate for my purposes and has
been of great assistance. However, there is
always ro om for imp rovem ent in every thing,
and breadboardin g techniques arc not
excluded.

With the advent of new techniques, we
now have avai lable universal, solderless
terminal blocks for qui ck circui t bu il din g
and testing.

These terminal and distribution str ips
provide you wi th unlimited freedom in
connec ting components together to form a
circu it. No special tools are req uired an d any
solid wire up to #20 AWG may be used for
connec tio ns.

Terminal strips arc also available in many
different sizes and configurations to accom
modate any circuit layout desired. The
terminals accept all componen t leads
between 0.015" and 0.032" in diameter.

As an example, 1/8 Watt resistors have
lead diameters of 0.015",1 /4 Watt resistors
have lead diameters o f 0.025", and 1/2 Watt
resistors, 0.0 32".

"Super-Strip"

My own experience with these products
has bee n with th e AP Products' "Super
Stri p." Thi s particular socket is a combina
tion dis tr ibution sys tem with a universal

breadboard ing matrix consisting of 840
solderless, plug-i n tie-points which can
accommodate a variety of components and
ci rc uit configu rations.

The socket measu res 2.25" by 6.50" and
is currentl y se ll ing for about $18.00. While
this price may seem high a t f irs t fo r an item
so small, it is reall y a super bargain. Once
you begin using one and realizing the advan
tages it has ove r all other breadboard ing
systems, I think you will agree tha t the
sockets are worth thei r weight in gold.

My "Super-Strip" actually paid for itself
in one month, consideri ng the time it saved
me and t he cost savings of reusable com
ponents.

Appli cations

With regard to component locations on
the terminal strip, all [Cs are mounted in the
center as shown in the photographs. In this
manner, eac h Ie lead is connected to one
terminal of a 5-terminal strip, leaving 4
terminals for o the r components. The
terminals along the edge are connec ted to
form a bus for power supply connections.

I mounted my "Super-Strip" on a 5~" x
lOy," alu mi nu m plate with end panels for
exte rnal connections. Each panel has two
5-way terminal posts along with a phono
jack for inpu t and outpu t connections. As an
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TRADE NAME MANU FA CTU R ER ADDRESS

Super-Strip AP Products. Inc. Box 110 Q , Painesvill e Q H 44071

EL Socket E & llnstruments,lnc . 61 First sr.. Derby CT 064 18

QT Socket Continental Specialties Corp . 44 Kendall St., New Haven CT 06512

KLiP-BLOK
KLiP-STRIP

Vector Electronics Co., Inc. 12460 Gladstone Ave., Sylmar CA 91342

Table 1. Major manu facturers of solderJess terminal s trips.

interface between these jacks and the
"Super-Strip," I use a terminal block to
allow changes without solderi ng.

There is usuall y enough room o n the sides
of the aluminum plate to mount large
comp on ent s suc h as coils , variable
capacitors, pots and similar components. I
sometimes add a strip of masking tape along
each edge of the "Super-Strip" and label
component leads to help keep track of
connections.

Other arra ngements are also possible. For
example, the "Super-Strip " can be mounted
to a plug-in type printed circuit board. It is
then poss ible to plu g this assembl y into a
master plug board for sophisticated circu its.

Another applicat ion ' is to mount the
"Super-Strip" on a mini-box or chassis , and
then put a power supply inside with power '

brought ou t through term in als. Th is provides
a co mple tely self-con tained uni t.

If you reall y want to get fancy , add a
functio n generato r o r pulse generato r for
signal sources - all in o ne, neat package.

Conclusion
Whether you are a serious experimenter

or construct projects on rare occasions, one
of the solde rless terminal blocks described
here can make your project more fun to
build. Al so , if you are not sure a new c ircuit
will work or needs de-bugging, build it first
on a "Super-Str ip." Once the circu it IS
functioning properly , you can build it in
more permanent form. This approach can
save you both time and money and make life
a lot easier.

_.. WB5DEP

--

•
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•
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Components are generally mounted in the center, leaving at least four tie-points per
device lead for interconnection to other components. Input and output terminals are
sho wn on each end of the breadboard.
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That's why we at ITC are proud to introduce the lutes! and most

complete two meter transceiver, the ITC M UL TI 5000.

We surveyed our happy Multi 2000 owners to find out what additional features
they wanted. Then we took their advice and designed the MULTI 5000. Some of their
complaints were low sensitivity. low power output. no LSB, poor AGC, too big and
some didn't like the colors. Well we didn't change the colors but we did greatly
improve the sensitivity (.25J1V for lOdB S!N and .33J1V for 20dB quieting), we
increased the power output to 80 watts, a new AGC was developed to give almost a
constant AF output from .5J1V, and we added LSB (and AM). We made a lot of other
changes too. Like the built-in VOX and Clipper (both fully adjustable). the adjustable
sidetone level and mic gain/dev. controls, and the adjustable-threshold noise-blanker.
We made it smaller too (about 95 cubic inches smaller) . A glance at the specifications
for the MULTI 5000 will give you an idea of what we, and our customers really want
in a two meter transceiver. Best of all, we did not change the price. it is still $695 (Plus
$55 for the 13.6V, 15A regulated power supply). Of course you can use your old
amplifier power supply (you won't need the amplifier anymorel or you can build your
own (we even supply the schematic).

See the new ITC MULTI 5000 a( yuur [acorite dealer, it just might
change yuar mode of living ... for the better.

THE ITC MULTI 5000 TRANSCEIVER, ..

PERFORMANCE THAT CHALLENGES YOUR IMAGINA TION

INTERNATIONAL TELECOMMUNICATIONS CORP.
P.O. Box 69623, West Hollywood, California 90069 (213) 652-3616
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MULTI 5000 SPECIFICATIONS
RECEIVER SECTION: _

• Sensitiv ity:
FM: 0.33/1V for 20dB Quieting
SSB: 0.25/1 V for 1OdB S+N/N

• Intermodulation:
Third-order intermodulation products reduced more than
70dB

• Crossmodu lation:
Better than 90dB

• Selectivity:
FM: 15 k Hz at -6 dB, 6/60dB Shape factor 2.25:1. Ultimate
rejection greater than 90d B
SSB: 2.2 kHz at -6dB, 6/60dB Shape factor 2: 1. Ultimate
Rejection greater than 95dB

• Spurious signals:
Reduced more than 75dB

TRANSMITTER SECTION: _
• Power Output (All Modes) :

Continuously adjustable 1W - more than BOW
• Unwanted Sideband and Carrier Suppression:

Greater than 50dB
• Spurious Output

All spurious signals reduced more than 70dB

GENERAL: _

• Frequency Coverage:
143 MHz - 14B.99MHz in 10 kHz (PLL Synthesized) steps
with continuous between channel tuning (RIT and VXO).
Digital Readout.

• Repeater Offset:
Standard Simplex plus/minus 600kHz with three optional
offsets for MA RS, CAP and other nonstandard repeaters.

CONTROLS: _
Power/AF Gain, RF Gain, Clipper/I DC, Noise-Blanker Threshold,
VOX, Sidetone Level, MIC/Dev., RIT VXO, Power Output
(1W-BOW), MOde (NBFM, WBFM, LSB, USB, AM ... CW and MCW
on USB, LSB and AM), Offset, Frequency (MHz, 100kHz, 10kHz),
Squelch.

Size/Weight: _
12"W x 3.1"H x 11"0. Approximately Bibs.

Warranty' _
Full one year parts and labor.
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Will iam J. Hosking W7JSW
8626 E. Claren don
Scottsdale A Z 85251

K20AW Synthesizer

PROM-oted

A BCD ef f ort.

T his art icle is the end re sult of finally
buil ding a synthesizer for two meters.

A few people in town have built the K20 AW
synthesizer and a pri nted circuit board for
one was available. I had strong reservations
about the switch coding sc heme used in the
original artic le since it used several large
multi-deck rotary switches and I wanted to
use miniature BCD coded thumbwheel

switches. The divider codi ng requi re d on this
synthesizer does not lend itself to either
BCD coded inputs or direct digita l frequency
readout. A local ham had a circuit available
to do the required code changing, but it
require d a second circui t board as big as the
synthesizer and about fourteen more ICs.

I have some programmable read-only
memories (PROM) on hand and these
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Fig. 1. Schematic diagram for the code converter using a 74 186 or Mo torola MCM5003. N umbers in
parentheses refer to 8223 equivalent pins. The right hand side of the diagram is th e in terface with
K20AW's synthesizer. Ml , M2 - pins for MCMS003 or 74186 . All resistors ~ W 10%.
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Fig. 2. Programming chart for either 8x32 or 8x64 PROMs. (1) programm ing same for both Ml and
M2. (2) Plus 600 kHz pgm for M2. (3)(74186/5003 only) Minus 600 k Hz pgm in address 32 through
4 1 in 74 186 orin address 00 through 09, bits 4 - 7 in an 8223.
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devices are ideally suite d fo r code changing
app lications. T he 32 word devices such as
the 8223 are becoming readily available at a
reasonable price. While I was at t he code
changi ng business I discovered I had lots of
memory left over, so I decided to do away
with the second bank of switches in the
K20AW versio n and just change rece ive
coding to obta in standard repea te r offse ts.

My synthesizer now has th ree thumb
wheel switches: One each for MHz, 100 kHz
and 10 kHz, followe d by a toggle switch for
0/5 kH z. I th en have a rotary switc h which
selects " SIMPLEX" " RCV HI GH" and,
"RCV LOW." The switch offsets the receive
freque ncy eithe r 600 kHz high or low from
the frequency (transmit) set o n th e switches.
Any desired offset can be progra mmed into

(31
(31
(31
(3)
(31
(3)

(31
X (31

X (31
X X (3)

DATA OUTPUTS
B B B B B B B B
7 6 5 4 321 0

X

X
X

X
X

X

WORD
ADDRESS
DEC OCTAL

3 2 4 0
3 3 4 1
344 2
3 5 4 3
3 6 4 4
374 5
3 84 6
39 4 7
4 0 5 0
4 1 5 1
4 2 5 2
4 3 5 3
4 4 5 4
4 5 5 5
4 6 5 6
4 7 5 7
486 0
4 9 6 1
5 0 6 2
5 1 6 3
5 2 6 4
53 6 5
5 4 6 6
5 5 6 7
5 6 7 0
5 7 7 1
5 8 7 2
5 9 7 3
6 0 7 4
6 1 7 5
6 2 7 6
6 3 7 7
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Circuit

The basi c circuit and in terface with the
synthesizer are sho wn in Fi g. 1. The pins are
shown for an 8 x 64 word me mory such as a
5003 and also shown, in parentheses, are the
pin s for an 8223.

To change repeater offsets I simply use
the dc receive switching signal (+5 for RCV,
GND for XMIT) rou ted th rou gh a switch to
select which portion of memory is used in
th e receive mode. If a 32 word memory is
used, one of the mem ory location shifts
could be done by ex ternally selec ting e ither
th e 80 to 83 or 84 to 87 ou tp u t bit
locations with a data selector chip . With my

the PROMs but 600 kH z is pretty well
standa rdized.

(11
X (11

X (11
X X (11

( 11

(ll
(11

X (11
X X (11

(11

X (2)

X (2)

X X (2)
(2)

(2)

(2)

(2)

(21
( 2)

(2)

X

X
X
X

X
X

X

X
X
X

X

x
X

X X
X X
X X X X

DATA OUTPUTS
B B B B B B B B
7 6 5 4 3 2 1 0

NOT E 3
(8223 ON LY)

WORD
ADDRESS
DEC OCTAL

o 0 0 0
o 1 0 1
020 2
o 3 0 3
o 4 0 4
050 5
o 6 0 6
o 7 0 7
081 0
o 9 1 1

101 2
1 1 1 3
1 2 1 4
131 5
141 6
1 5 1 7
1 620
1 7 2 1
1 8 2 2
1 923
2 0 2 4
2 1 2 5
2 2 2 6
2 3 2 7
2 4 3 0
2 5 3 1
2 63 2
2 7 3 3
28 3 4
293 5
3 03 6
3 1 3 7
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Fig. 3. This circuit will provide similar capacity to Fig. 1 using 8 x 32 word PROMs. All resistors are
4. 7k ~ Watt. M2 wiring is the same as sho wn in Fig. 1.

64 word memorie s, the receive code
addressing star ts at 00, 16 or 32 depending
upon switch setting.

One problem could arise with my scheme.
If the offset selected (+600 kHz) comb ined
with the dialed frequ ency falls outside the
o ne MHz band se lected, then the receive
freque ncy will be in error, the error
depending upon the memory coding [e.g., if
146.40 o r above and " RCV HIGH" were
selected the frequency would be in the next
band segment) . I developed a ci rcu it to
change the MHz switching automatically,

PRO GRA M
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OUTPUT
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ADDRESS

'"V[RIFY l PR OGRAM
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Using PROMs
Contrary to some popul ar belief, PROMs

are NOT particul arly difficu lt to program.
Althou gh I have now built myself a fix ture

but it added three more ICs to the ci rcuit,
which turned out to be more complex than I
wan ted . Instead I used the 64 outpu t bit in
the 100 kHz memory to indicate an error by
use of a LED. This output can be used to
light a li ght, ring a bell o r whatever turns
you on. A note to th ose of you who alrea dy
have the K20A W sy nthesizer built or
planned: Th e 3.3k resisto rs o n the memory
outputs take the place o f the 330 Ohm
resistors a nd diodes o n the sy nthesizer board
for those lines.

0••
•

the 8223

• v · '2 '1

PROGRAM

ill
V RIFY ". sa

,gon,.
'0'

'<>'"
"l(";/' ..

'" VERIFY "
01" '" ", eo

",
II ,6, 1 " /

0 • ( ~
'2 .. 2 • sa,

OU TPUT0 ., "', •
c .. ,

ADDRESS GROU ND cr
• ",

Fig. S. Simple circuit for programming
type devic es.

of programming th e
device. Operation is

Fig. 4. Simple me thod
74 186/MCMS003 type
explained in th e text.
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EXTEND YOUR COUNTER to 500 MHz!!!
Can be used with Any counter capable of 5
MHz.

. FM A X greater than 500 MHz.

. HI GH INPUT SENSITIVITY: less than 150
mV needed at 500 MHz - overload protected

. HI GH INPUT IMPEDANCE : 500 Ohms
_ OUTPUTS: "' 10 and 100 TTL comparable
.INCL UDES POWER SUPPL Y

PS·K kit S 89.00
Pg.A wired and tested S109.00

plus S_8S pootage
Cahf. reSIdents add 6" sale$ tll"-

BRAND NEW'
500 follY COUNTER
WRI TE FOR DETAilS

P.O. 80. 961 S
Ttmple CIty. til;!. 91780

3" . 4" . l W ·

SDD MHZ
PRESCALER

." r-"Ii\I"r"r- ~HJ~I t' r-" t',"'.-._ _"f"" '-J_\J
1401 NORTH TUCKER
SHAWNEE. OK 74801
405·273-1598

All pteKalers are ~ipped on it 4 " by 4 " by 1'1, " cabine t. A ll a re Wired
and cahbrated.

Model PO 301 is it 300 MHl pre......le. de'il'lned 10 e"tend the range of
your counter len limn. Thrs pre1Caler has a built in preamp wi th it

sengl""ly of 50 mV at 150 MH1. 100 mV al 260 MH1. 175 mV at 300
MHz. The 95H90 scale r .s rated at 320 MHz. To '"..... re enough drive fOf
all coun te rs, it POSl amp. was buill ,,.,. The preamp has a self contaIned
power sup ply regu la ted al 5.2 V •.08%. Itn pur 50 Ohms, Outpu t HI Z)

PRESCALER MODEL PD-301
$55.50 plus $1.50 postage

l<,.Ei'rrERPRISES

Reference

Peter A. Stark, " Frequency Synt hesizer Fo r 2
Meter FM," Par t s I, II and III, 73, September,
October, November, 1972.

for programm ing the 74186/MCM5003 type
dev ice, I originally did it with a breadboard
IC socket, 2 power supplies, and a few clip
leads - it's slow but it works. The basic
circuits are shown in Figs. 4 and 5.

Programming procedure is the same for
both types of device. The steps are (with
power applied):

1. Select word address with binary
switches.

2. For that word select output bits from
the program chart which are ones with select
switch 53 .

3. As each desired output bit is selected,
mome ntarily depress 52. This sets a logic
one in that location.

4. Select the next word address and
repeat the operation. After programming,
the bit can be checked by switchi ng 51 to
"VERIFY" and looking for a logic high or
Iowan that bit.

If you decide to build yourself a program
ming fixture you might note the octal
addressing on my programming chart (Fig.
2) . It is somewhat easier to set up thumb
wheel switch addressing in octal than to
make the required BCD to Binary conversion
necessary to address in decimal. One word of
warning when programming the devices:
Don't attempt to program more than one bit
at a time, as you will exceed the device
dissip ation.

Conclusion
The memory coding for usc with manual

MHz switching is shown in Fig. 2 on one of
my codi ng sheets. An SASE wil l get you
either memory device info or the circu it for
the automatic MHz switching (whichever
you need). In my synthesizer the two
PROMs and assoc iated parts arc mou nted on
a small piece of perforated board . The board
is then mounted on spacers on the synthe
sizer board over the place where the diodes/
resistors go. The code switching works per
fec tly. I am working on a small circ uit board
for this but have n't gotten it done as yet.

... W7JSW
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CALL OR WRITE FOR OUR LOW PRICES
Now in stock

The latest in Synthesized and crystal rigs available

ICOM 230
146-148

FM ITC Mult i·2000
144-14 8

FM-CW-SSB

Brimstone 144 142-149
FM

ICOM 22A 146 - 148

,,""""',,"~

• •
,
:r"'~"'~""'44~"."44 _

Tennelec Memory Scanner 30-50 146-1 70
450-5 10 MHz

146 -148
ICOM 21-A
ICOM DV-21

AUDIO LAND is now offering high trade-in prices for your used equipment. Write
for trade-in prices and price quotes. Now in stock - CUSHCRAIT - REGENCY 
SBE - HAL COMMUNICATIONS - NEWTRONICS - HY GAIN - AMPHENOL
- TURNER - E.V. - SHURE - STANDARD - TEMPO. 3000 xtals for most rigs.
Rotors and cables. Stereo and Quad equipment - and much more. N.P.C. regulated
power supplies. All major charge cards accepted Several finance plans available.
Write for our latest trade-in listing.

OUR HAMS SERVE YOU I

Sales: Earl K88HP - Chris WBSOHK - Dave WB8TOB
Service: Jerry WB80HJ - Jerry KBIDE

36633 S. Gratiot
Mt. Clemens, Michigan 48043
(313) 79H400
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TENNELEC
MEMORY SCANNER

•
ristmas

•
ecta
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L-S Oigital Electronic Equipment
Multi 2000 Equipment
NPC Power Supplies
Newtronic Antennas
Regency Ham Equipment and Scanners
Satan Electronics Brimstone 144
SBE Equipment
Standard Equipment
Shure Microphones
Swivetek Duplexers
Tennelec Equipment and Scanners
TPL Amplifiers
Turner Microphones

36633 S. Gratiot, Mt. Clemens, Michigan 48043
Phone: (313) 791-1400

We Need Good Clean Lowband Equipment
Will Buy or Trade

• PROGRAMMABLE UP TO 16,000 DIFFERENT FREQUENCIES.

• 30 - 50, 146 - 170,450 - 510 MHz.

Amphenol Connectors
Antenna Specialists Antennas - Ham and CB
Belden Cable
Beltek Equipment
Bomar Crystals
Communication Specialties Equipment
Cush Craft Antennas
Electrovoice Microphones
Fanan Equipment
Hal RTTY Equipment
Hy Gain Antennas
Icom Equipment
KLM Amplifiers and Equipment

JJe Carry the Following
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It's the amount of memory it ta kes to keep a cha ract er (number, letter, etc. ) in a
comput er memory ... usually B-bits in small systems. Actually BYTE is 12 bits if you
go the singl es routine, which we try to discourage by making an attract ive subscript ion
deal.

But what about BYTE? Is it any good? WA01 OT writes in,"

Whoops~ The phantom mouth strikes again . I wrote . before
publication , that I was hopeful but no t op t imist ic about
BYTE . Your firs t i s sue was t err i fi c - f antas t i c - s uper b :

Of course , I 've been there before, so I know that crow isn 't
too bad if I use enough sal t , I I 11 even get off the " l ous y
sawbuck" I t a l ked about before , as t ha t fi rst issue alone is
wor t h tha t . Naturally. I' l l ment ion BYTE when writing for
data , etc. , and may even try to write an a r t icle sometime .
Meanwhile , it's to bed with a severe case of hoof-in-the-mouth
disease I have to cure .

C. Sout hard WA0 IOT

That's about ty pical of the comments on BYTE.

Computers (and BYTE I are not for the lazy. Th e fact is that there is a whole
technology developing wh ich requ ires an understanding of both elect ronics and
programming . . . and neither is for the faint of heart. BYTE will help you get into this
fantastic new field .. . it really didn't serious ly ex ist until 1975. BYTE has articles to
get you in on the ground floor t echnically, covering hardware, software and
appl ications. BYTE will be covering vari ous user groups such as game players,
computer music, computer art, small business uses, etc .

Th e first issue was September 1975 and subscriptions are $12 per year ... cash,
check, BankAmericard, Mastercharge, or IOU. Makes a great Christmas gift for
yourself . . . and a few friends.

------------------ ---- - - ---- - - - ----
I YES! Enter my subscription to BYTE ... start with the issue. I
I I
I I
I Name $12 enclosed I

II Address Bill me the $ 12 :

I City State Zip ($ 12 wo rldw ide... for now) I

I
I

I
(Please allow a lot more time than you might think for our com puter to handle this I

I difficu lt problem o f ente ring a subscription... computers, phooey .) l
: fj~TE MAGAZINE, Peterborough NH 03458 lL ~

144 73 MAGAZINE



Jeffrey Mogul WA I PAZ
218 Franklin St.
Newton MA 0 21 58

uters

oms!are

D uring the last few years , th ere has been
a dramatic growth in the availabili ty of

digital computers to the average person - or
ham. Almost any college or un iversity now
provides compute r access to its stude nts, and
man y high schools now have some compu ter
facilit ies. This is due, in part, to the eq ually
dramatic drop in prices for sma ll computers,
also known as minicomputers, which range
in cost fro m about $1500 to as mu ch as
several hundred thousand dollars. Another
fac tor is the increase in large time-sh ar ing
systems, which make computer time avai l
able to anyone with a te lephone and a
paid-up accoun t. If you can 't see spending
even a few th ousand dolla rs for a m ini, you
can always buy a microcomputer. MITS
sells its Alta ir model fo r $439, and comple te
ki ts using the 8008 chip have been. .
advertised for under $400 . If you have some
of the makings, and like to ex perimen t, you

can pick up so -called microprocessor ch ips
for under $30.

But co mputers are useless unless they are
programmed. A compute r program is like an
instruction manual that the computer can
use to solve the problem which you want it
to solve. Com puters are dumb; th ey can 't do
any th ing without ex plicit instructions. If
programming scares you, there are many
programs that have already been written ; all
that you have to do is to feed them in and
start th em up. Bu t it is cheaper, and much
more fun, if you write your own programs.
Besides, not every prob lem which you may
want to solve has already been written as a
program.

Writing programs requires two things of
the programmer. The first is an a lgo ri t hm 
which is simply a method of solving the
problem. But as was ment ioned before,
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computers need very ex plicit instructio ns to
do anything. Each compute r und erstands
one, and usually only one, language. This
language is nothin g like a human langu age.
In fac t , to a computer, a typi cal statement in
compu ter language mi ght look li ke th is:
1 1 1000000100000110 . That particu lar
sta te ment would tell a PDP-9 comp uter to
print one letter on the teletype connected to
it. If one had to write all programs like that,
we would still be using sli de rules to send
men to the moon - if we ever wanted to try.
But fo rtu nate ly, someone decided to take it
upon himself to write, just once, a
program in this kind of fo rm which would
tran slate a more usable langu age into 1s and
0s. Once this was done, you never had to
write a p rogram in 15 and 0s; instead , you
could use little combinations of three or
four letters cal led mnemonic op-codes,
usu ally called simp ly op-codes. (Try to

pronounce mnemon ic'] For example, the
seq uence of 18 1s and 0s above could be
written like thi s: TLS. The program which
does all of thi s is called an assemb le r, and
you usually can get o ne fro m the manu
fac turer of the com puter. Unfo rtuna te ly,
you must ge t a different one for every
computer, and usu all y you must learn a new
set of o p-codes fo r every compute r.

Anyway, now that we have a langu age
that both we and the co mpute r understan d,
we can take our algorithm and pu t it into
our computer's language, feed it in, and the
computer should solve the proble m. Much o f
the commercial and scientific programmi ng
is done this way. But to write a program in
op-codes is very tedious, because most o p
codes express very simp le ideas. Therefo re,
some geniuses wrote programs which would
translate a high level lan guage into op-codes,
A high level language is o ne which even a

A S HORT G LOSSA RY OF COMPUTE R TERMI NOLOGY

ASCII. A merican Standard Code for Inte rchange of Info rmation. An 8 bit code used for
tele types and o ther I/O devices.
Assembler. A program whic h translates op-codes into 1sand 0s.
Bit. Th e smallest unit of informati on - eit her a 1 or a 0.
Byte. A unit of information which commonly consists of 8 bits, or o ne ASCII charac te r.
Compiler. A program which translates a high level language into e ither o p-codes or 1sand
0s.
Core. A kind of memo ry which the computer uses to store the program it is using and the
data it needs.
cpu. Central Processor Unit - the heart of the compute r, which executes the program
and does calculations.
Disk. One of the mo st com mon fo rms o f mass storage; li ke a magnetic tape except it
looks something li ke a phonograp h record.
Flow chart. A diagram of a co mputer program in symbolic te rms ; somewhat like a
schematic diagram of an electronic circuit.
Interpreter. A program which causes a co mp ute r to simu late an understanding o f a hi gh
level language; not really a translator.
I/O device. I/O stands for Inpu t/Ou tput ; an I/O device is what the com puter uses to
commu nicate with the o uts ide world .
Mag-tape (Magnetic tape). Used to store data or programs; looks like wide recording tape.
Memory. Anything whic h is used fo r storage o f data or programs; usuall y refers to core or
sho rt term storage .
Paper tape. Inch-wide st rips o f punched paper which a re used to sto re programs for small
computers or cheap ones.
Time-sharing. When several users share the compute r's time. Contras ts with Batch
processing, whe n eac h user has th e computer to him sel f until his problem is completed.
(<<:lrd. The bas ic un it of information fo r a particular compute r; usually o ne op-code. Word
lengths range fro m 1 bi t to ove r 60 bits.
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PROBLEM

PERSON

NE

ONE

BINARY PROGRAM

ALGOR ITHM -~,~r,;;;OGRAMME~R __ HIGH L EVEL __.... j OM /
~ y-" PROGRAM 'L C PILER

JI'/ "
r----------------~----~----------~
I '
'-(~~M~ODLI~tROGRAM jAssEMBLER7 ""C E ,

I • ( I 's AND O'S)

COMPUTER , SOLUTION

KEY

C )= STEP USUALLY 0
BY HUMAN

000000000000 / 7=STEP USUALLY DO
EEEEEEEB33 BY COMPUTER

Fig. 1. Procedure for solving a problem by computer.

junio r high school student can use, because
it is very simple to understand . Some of the
wide ly used high level languages arc
FO RT RAN, BASIC, ALGOL, COBOL, APl,
FOCA L, and PL!l , to name a few. In
BASIC, the stateme nt: PRINT "HAM
RADI O IS FUN" would cause the te letype
to prin t out HAM RADIO IS FUN. The
same procedure would req uire 42 op-eode
instructions, or 756 1s and 0s if done on a
PDP-9 comp uter. The program which trans
lates high level langu age to op-code langu age
is usually called a compi ler.

One of the most common ways of using a
compute r is to use a time-s haring syste m.
Thi s is when any where fro m 2 to 2,000 (or
even mo re) people are connected si mu l
taneously to the same computer. Each
person uses the co mputer as though he were
the only one using it, and the computer is
fast enough to give eac h user a li ttle time
every few milliseconds, so that it seems as
though it is devoting itse lf complete ly to
eac h user. This is like a movie; the pictures
aren't really moving, just presented fast
enough so that we think they are . If you use
a time-shari ng system, you will probab ly use
a high level language, since most time-sh aring
syste ms do not allow use of op-eode

languages. The two simplest langu ages to
usc, and therefore most common on large
time-sharing systems, arc BASIC and
FORTRAN. FORTRAN, whic h stands fo r
FORmula TRANslation, is not as well suited
to time-sharing as is BASIC, and is somewhat
confusing to the neophyte programmer.

BASIC stands fo r Beginne r's All-purpose
Symbolic Instructi on Code, and was the first
time-sharing language. It was developed at
Dartmouth College, and the primary goal of
the developers was to give the programmer
as easy a time as possible. Ma ny o the r, more
advanced, versions of BASIC have since been
written, but they share the feature that a
program can be written in the simplest
vers ion and be usab le with any of the
advanced ones. As one learns more about
programming, more and more features can
be added to o ne's computer "vocabulary."
BAS IC co mpilers are avai lable from almost
any minicomputer manufacturer, ranging
from the Digital Equ ipment Corporation
(DEC) PDP-8, at about $2000 , to the Wang
l abora to ries $7,400 System 2200, which
has the language wired in to the computer
itself, to the $80,000+ RSTS!E system used
with DEC's PDP-ll series. (DEC, in
cidentally, is the biggest computer success
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story since IBM - there are more of the ir
lit tle PDP·8s float ing around than any other
computer.)

50 what use is the computer to the
average ham, you ask? Almost any area of
ham radio activity can be helped by the
computer. For example, my radio club now
produces mail ing labels for our newsletter on
the compute r. We put all of our me mbership
information onto punched cards, feed them
into the computer, and out comes a gummed
address labe l for each me mber. We used to
sit up for several nights, copy ing names by
hand fro m a list to the envelopes. With the
same Slack of cards, we can produce the club
roster in several min utes, all set to go on
mimeograph masters.

Even if you don't belong to a rad io club,
you can still use the computer. OSCAR users
can get li sts of OSCAR orbits for any area
and for several years at a shot. DXers can
make personalized tables of beam headings
for their most important targets. Computers
can print QS L cards, keep and check contest
logs, predict spurious ou tputs for FM·27s,
predic t receiver bird ies1, coordinate DX
hunti ng2, design and test new circuits, graph
ante nna patterns and produce the Call book.
I have heard about repea ters t hat are
comp letely contro lled by a microprocessor.
The computer can solve virtually any
problem which requ ires the manipu lation of
nu mbers or data. I doubt if anybody has
tried, but it should be possible to have
computer chess tournaments over RTTY or
s low sca n TV . Some c hess-plaving
compu ters, like Chess 4.0 of Nort hwestern
University, have achieved high intermedia te
ratings.

It makes li ttle sense for every ha m to
write his own programs for every problem he
wants to solve . .. in fact, there are many
organizatio ns which already ex ist fo r the
so le pu rpose of exchanging progra ms
between programmers. For example, Digi tal
Equipment Computer Users Society
(DECUS), sponsored by DEC, provides such
a serv ice . Catalogs of programs are sent free
to members, and paper tapes of programs are
available for litt le cost. Members contribute
programs and art icles to the society
magazine , DECUSCOPE. DECUS holds
conventio ns several t imes each year. Wi thin
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DEC US are many Special In terest Groups
(SIGs), wh ich appeal to smaller segments of
the programming fraternity. There is room
for a Radio Users Group (RUG?). DECUS
will prov ide, for free, cer ta in serv ices for a ny
SIG, such as ma il ing and printing of news
letters. Perhaps some organizations, like
ARR L or IARU, could get toge ther wi th
DEC US and support a RUG. Other
computer manufacturers, MITS for example,
already provide similar services for their
customers, but there are conside rable
advantages in having one organ izatio n handle
all amateur programs . Although most
programs are only usable on one computer,
the algorithms behind the m can be trans
lated into any langu age. Algorit hms are
sometimes expressed in "flow charts," and
these flow charts can be exchanged as easily
as programs. I t hink that, in t he future,
articles in ham magazines on computer
programs will be as common as construction
articles, and programs will be distributed in
the same way that pri nted circu it templa tes
are.

I hope that this article has given you
some idea of what the computer's place in
ham radio is, and perhaps removed some of
the mystery wh ich shrou ds the computer
and its uses. The compu ter has been
described as the most important tech
nological innovation of the twentieth
centu ry, an d altho ugh we all know that
radio is more important, we can certainly
give the computer a good shot at second
place. We have no thing to lose but our slide
rules!

'" WA1PAZ
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ROHN manufactures
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER ... designed for the amateur. •
When you need to "get at" your antenna just tur"
the handle and there it is. Like other ROHN big
communication towers. they're hot dip galvanized
after fabrication to provide a maintenance free.
long lived and attractive installation. RO HN towers
are known and used throughout the world . . . for
almost a quarter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today?

RDHN MANUFACTURING
® DIVISION OF~~

P.O. Box 2000 I Peoria. III. 61601
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ON THE COMPETITION

The Clegg FM-DX has many advantages
over competitive 2-meter transceivers.
Here's seven reasons why you should
look to Clegg's FM-DX before you invest
in any FM rig.

1. FULL 2-meter coverage from 143.5 to
148.5 . . . includes most MARS
frequencies.

2. CLEAN, beautiful 35-watts transmitter
output ... enough for good simplex
range when you want to escape the
repeater crowd.

3. SIMPLI CITY of operation ... stability
and accuracy of the Clegg synthesizer.

4. RUGGED modular construction ...
will outlast most of the lesser quality
radios in today's marketplace.

5. UNPRECEDENTED IMMUNITY
from intermod ·. . . thanks to a
super single-conversion receiver. Forget
about those police, taxi cab, and other

spurious response problems you may
have encountered in the past.

6. PRECISE large LED frequency read
out . . . just like having a frequency
counter.

7. ACCEPTANCE . . . tells the gang that
you own the very best in a dependable
American-made transceiver.

For complete Info, Call Clegg TOLL
FREE now •• , (SOO) 233·0250.
In Pennsylvania, Call COLLECT

(717) 299·7221.

Amateur Net $645.00
Factory Direct Only

BA"lKAMHI ICARD

____Cl!!!l.'l. DIVISION

Z08 CENTERVILLE ROAD LANCASTER, PA. 17603



W. J. Prudho mme WBSDEP
1405 Rich/and Avenue
Metairie LA 70001

nzapper

A keep-alive circui t [or y ourself.

Fig. 1. For an adult, as little as 60 rn A of curren t
can cause fa tal fibrillation of the heart. The G FI
described in this article has a sensitivity of 4 rnA.
(Graph courtesy Pass & Seymour, Inc. )

W henever you use an electric power
too l or any elec tr ica l device fo r t ha t

matter, you expose yourse lf to the possi
bility of a fata l elect ric shoc k by co ming in
contact wit h faulty wiri ng and providing a
path through your body to any surrounding
grounded surface . Most wiring in homes now
makes use o f grou nded three wire o utle ts to
insu re the extra co nductor to protect against
a drill or other e lectrical equ ipme nt fro m
becoming shor ted by tripping the circu it
breaker. However, th is is no 100% guarantee
of safety since the return ground conductor
cou ld become faulty without your
knowledge (bad connect io ns, etc .) . For t his
reason, the new National Elect ric Code is

1,
DIFFERENTIAL. r-, TRANSFORMER ,,

L INE (( ,,
\ ./

!nSENS ING 8
TEST CI RCUIT TO FA ULT

INDICATOR

requmng Grou nd Fault Interrup ter circuits
to be insta lled o n all ou t door c ircui ts and
bathroom circuits in new homes . This new
requi reme nt is dou bl y importa nt for o utlets
near swimming pools o r outlets use d for
lawn tool s and power tools.

A Gro und Fault Interrupter (G FI) is a
device wh ich co ntinuously mo nitors the
current balance in an ungrou nded conductor
with the curren t in a neutral conductor in
order to protect the user from gro und fau lts.
If the curre nt in the neutral co nductor is
equal to that of t he hot co nductor, a ground
fault condition does not exist since this is
the normal operation of a load co nnected to
the circuit.

However, if the cur re nt in the neutral
wire becomes less than the current in the hot
wire, then a grou nd fault exists, because a
portion of t he curre nt is find ing a re turn by
a n unintended pat h such as a leaky electrical
a p pl ian c e or tragically, th rough a n

LOAD

Fig. 2. Current leakage to ground on the load side
causes an imbalance in the circuit. The resultant
induced voltage in the toroid is amplified and used
to actua te relay K1. The GFI do es no t de pend on a
third wire ground and incorp o rates a bu ilt-in test
circuit for periodic check ing.

100 _.000
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Circ uit Descrip tion
Referr ing to Fig. 3, o ne of the main

ele ments of the circuit is a tor oid trans
forme r, Tl , whic h consists of a two-wire

Front view of the GFI.

individual. The GFI device will detect this controls relay Kl. From the basic diagram, it
situation and operate a relay whic h d iscon- is possible to see that t he GF I device does
nects the power go ing to that particu lar load not depend o n a third wire ground syste m. It
fast e no ugh to protect t he ind ivi dual. also incorporates a bu ilt-i n test circuit for

To understand the nature of a fata l period ic checking. There are two basic com-
electric shock, we refer to the graph shown mercially available models of G FI devices,
in Fig. 1. This graph indicates that the one that installs directly into an outdoor
maximum body current that an individual outlet. There are also commercial models
can withstand at 125 volts is 250 milliamps. available as portable units that may be
It also indicates that musc le contro l leading plugged into standard circuits wit hout the
to a fata l condition occurs at app rox imately necessi ty of rewiring t he house circui t.
8 milliamps for a small child and up to This art icle descri bes a meth od fo r the
approximately 60 mill iamps for an adu lt. amateur to construct a GF I device which is
From the graph, it's also possible to see that portab le and can be used in many differe nt
the GFI device described in this article has a situations. It is exceptionally applicable to
sensitivity of 4 milliamps and will operate amateur e lectronic installations where many
within 30 milliseconds to prevent the of the devices in use have metal enclosures
curre nt fro m ever appearing in the hazardous whic h co uld prese nt a shock hazard to the
port ion of the curve. amate ur. It may a lso be used in conjunction

Fig. 2 is a si mplified diagram of t he basic wit h transformerless power sup plies to
operation of a GF I system. It consists prevent fa tal shock condit ions should t he
basically of a sensing differential trans- amateur come in contact with various por-
former, the sensing and test circuit, and a tions of the circuit.
relay to de-energize the main circuit. Current
leakage to ground on the load si de causes an
imbalance in the transfor mer c ircuit. The
resu lta nt induced vo ltage in the toroi d is
amp lified and used to ac tuate an SCR whic h
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In this parti cul ar c ircuit, with R5 set at o ne
megohm and R6 @ 2.7k, t he gain is wel l over
300 . However, the ac tual gain is limi ted by
the input gain co ntro l, R3. A gain of 300
should be sufficient to fire the SCR, si nce it
requires appro ximately 0.8 volts to trigger
its control gate. With an imbalance of 4

primary c ircuit and a seco ndary circuit used
to sense the unbalanced cond ition. The
actu al detai ls o f the winding of th is tra ns
fo rmer are co ntained in a later sec tio n of t his
artic le . Resisto r R1 is connec ted in suc h a
way as to provide a 4 mill iamp imbalance in
the primary circu it used to simulate ac tual
gro und fault co nditio ns for testing the
circ uit.

Resistor R2 and C1 form a fi lte r circuit
to help suppress spikes wh ich may appear o n
the secondary side of the transformer fro m
turning load equip ment o n and off. This
eli min ates tr ipping of the re lay under these
cond it io ns, while having a negl igible effec t
o n normal operatio n o f the circu it.

The integrated circu it, IC1 , is a n o pe ra
tion al ampli fier type 741 whic h is used to
amplify the small voltage generate d in the
secondary winding of transformer Tl . The
gain o f this opera tio nal a mplifier is deter
mined by th e ratio of R5 and R6 expressed
as fo llows:

GA IN
R5
R6

mill iamps on t he primary of T1 , approxi
mately 3 millivolts appear across the seco n
dary wind ing connected to the input of IC1 .
Since the gain of the op a mp is set at 300,
about 0.9 volts appear o n the gate o f the
SC R which is su fficie nt to tri gger it a nd
ca use relay K1 to opera te. Once the SC R
tr iggers, th e circu it must be bro ke n manuall y
for it to reset. The reason for t his is that we
are supply ing power th rough the re lay coil
to the SC R fro m a de source a nd du e to t he
natu re of the SCR, this de path mu st be
broken before the SCR will tu rn off a nd
restore the circui t to normal o pera tio n.
Since the 120 V ac outpu t is supplied
through double-pole dou ble-thro w re lay co n
tacts, when the re lay operates, t he 120 vo lts
ac is tran sferred f rom the o utput of t he u nit
to a neon indicator light making it po ssible
to see that the u nit has operated and t he
power has been tu rned o ff.

Diodes 01 a nd 02 also work in conjunc
tio n with t he RC filte r circuit to reduce
tra nsients th at wou ld ca use false triggeri ng
of the u nit. These diodes should be fast
acting switc hing dio des such as th e 1N9 14
type.

A parts li st and PC circuit bo ard details
are contai ned in Figs. 4 and 5 respecti vely.

The basic co mpo nents suc h as the inte
grated c ircuit, SC R, and o ther small co m
ponen ts are locate d o n a circu it board as
shown in Fig. 6 . The to ro id transformer,
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relay and power supplies are located exter
nally to the circuit board and connected by
suitable wiring as shown in the diagram. It is
impor tant to note that the grou nd co n
du ctor fro m the ac supply should be con
nected directly to the metal chassis of the
enclosure . However, since we are using a
t ransforrnerless power supply to operate
relay Kl , it shou ld also be noted t hat the
common bus on the electronic circu it is not
connec ted to the chassis ground of the
enclosure .

I used a 3" x T' x 5" enclosure wh ich
allowed a mple roo m for the locatio n of t he
power supp ly, relay and c ircuit board alo ng
with toroid al transformer. The relay used
was a plug-in type, available at several of the
surp lus suppliers advertisi ng in 73 . The relay
should have a 120 vo lt ac coil with co ntact
rat ings of approxi mately 10 Am ps. The
physical locati on of the parts is shown in
Fig. 7.

Toroid Transformer Details

The heart of t he u nit is the to roid al
transformer T1 which is used to sense an
imbalance in o ne of the mai n co nduc tors of
the primary circuit. The toroi d whic h I used
is an Amidon Associates type T·18441 iron
toro id core. This toroi d core has an inside
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diameter of 1.84 inches and is li ght green in
colo r.

The seco ndary winding of the trans
former co nsists of approx imate ly 600 turns
of # 30 enamel wire covering the entire
circuit of the transformer. While th is ap pears
at first to be a very te dious operation to
wind this ma ny turns on t he toroi d, there is
a method of winding it in a very sho rt period
of tim e. In my particular case, I used the
e name l wire o btai ned fro m a peaking coil
from the te levisio n set. This wire appears to
be approximate ly #30 gauge a nd is ideal for
winding t he seco ndary of Tl . The TV
peaking coil has a certain amount of adhe
sive to keep its windings in place and acts as
an excellent bobbin for running the seco n
dary turn s through t he transformer. The
actual winding time fo r t he seconda ry o n my
particular transformer was approx imate lv Y,
hour. If you should lose cou nt of the
number of turns, the secondary sho uld have
a de resistance of about 30 Oh ms.

Afte r the seco ndary of t he tra nsformer
has been wound, wra p the enti re transformer
with black vinyl electrica l tape to protect
the small d iameter co nduc tor.

The pri mary co nsists of 12 turns of # 16
solid conductor twis ted pair wire. I used o ne
blac k and o ne white wire co nduc tor to
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Parts List

C1 - 1 uF, non-polarized
C2 - 8 uf , 200 V
C3. C4 - 22 u F. 3 5 V
01,02 - 1N914 or equiv.
0 3, 04 - 1 Amp, 400 piv recti f iers
0 5 - 1 Amp, 100 piv bridge
IC1 - uA741 operational Amp
K l - 10 Amp, D PDT contacts, 120 V ac, 12 rnA
coil
01 - SK3 503 SCR or eq uiv .
Rl - 33 k. 2 W
R2 - 1k , Yo. W
R3 - l OOk, 1/5 W trim pot
R4 - 10k, 1/ 5 W trim pot
R5 - 1 meg, % W

R6 - 2.7k, Y. W
R7 - lOOk, %W
51 - 5PST, N.O. push-button switch
S2 - SPST, N .C. push-button swi tch
Tl - T oroid, Amidon T -1 84-41 (see text!
T2 - 20 V ac. CT. 300 rnA
Miscellaneous - three prong ac plu g and line-eord,
socket , enclosure, fuse and fuse holder

Fig. 4.

conform to the co lor cod ing of the National
Electric Code and to hel p to keep the
polari t y of the entire system in accordance
with the wiring th rou ghout the house . The
12 turn twisted pair primary wind ing is
spread ou t over the e nti re transformer to get
maximum flu x lin kage to the secondary. By
winding the transformer in this manner, it is
possible to see tha t the curre nt in both
conduc tors of the prim ary wind ing should
be equal under normal circumstances and
since they are twi sted together, should

can cel out completely wi t hin the to roidal
transformer. Also, if an imbal ance exists
be tween the conductors , this imbalance will
be sensed by t he seco ndary winding and
p rodu ce an ac signal which can be amp lified
to trigger the SCR. T he seconda ry wind ing
produces an ou tput of approxi ma te ly 3 to 4
mill ivolts when there is a 4 milliamp im
bala nce o n the pri mary . Th is vo ltage output
is suffic ie nt to operate the SCR when
amplified by the integra ted c ircui t a mp li fier.

To mount the transformer, usc 2 small
squa res of perf board with a ho le dri lled in
the ce nte r for mounting o nto the enclo sure .
Once the toroid is sandwic hed between the 2
p ieces of perf board, it is poss ible to install
the mounting bolt and t ighte n the boards
down for permanent installation . The n the
sma ll seco ndary wire ca n be fed through a
couple of the holes o n the top portion of the
insu lator, and soldered to terminals installed
at this po int. The RC fi lter consisting of R2
and Cl can also be mounted o n the perf
board and th e ou tput fro m this fil ter
bro ugh t down to the input of the a mplifier
wit h regular hook-up wire.

By using a c ircuit board mou nted to the
transformer as a connection point for the
seco ndary , it is possible to avoid a ny
problems with breaking the very small
ename l wire which has been used fo r the
secondary to transformer.

Conclusion And Results

Once the GFI has been construc ted and

•

•

•

•
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Fig. 5. Printed Circuit Board Layout (full size ).
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operating, there are onl y two minor ad ju st
ments which have to be made . First of a ll ,
the null adjustment, R4, shou ld be ad justed
so that there is zero voltage between the
output terminal and t he common bus d uring
id le co nd itio ns. Th is is necessary to p reven t
fa lse t riggering o f t he SC R.

The nex t step is to adj us t the inp u t ga in
of the un it for proper operatio n. By depres
sing the test button , it is possible to intro
duce simu la te d fault condi tion . While
holding the test button down, advance the
gain control R3 until the relay operates. You
may want to advance the gain so mewhat
further to provide even more sensit ivity on
the u nit. Since most com merc ial u n its
opera te wit h a 5 mill iamp se nsitivity , any
se nsi t ivi ty greate r th an th is pro vides tha t
mu ch more protection for the use r. Ho w
eve r, if the gai n is set to o h igh, it may resu lt
in nuisance tr ipping by spikes, and transients
that are not controlled by the f ilter circuits.

In actual operatio n, it is best to test the
circuit before each use to make sure that the
circuitry is ope rat ing and will protect the
user from ground fault co nd it io ns. Th is is
done by depressing the test butto n and

seeing if the unit operates to remove the ac
from the o u tle t. Then by pressing the reset
button, the circu it to the SC R is broken and
the relay returns to its norm al posi t io n .

I t should be obvious fro m the circuit and
discussion t hat th is u nit pro tects the user
o nly f rom " ground fa ult " co ndit io ns. It will
not protect an indiv idual if he gets directly
ac ross the power line.

T he circuit is a lso designed for a 3 wire
system, but will operate sa tisfac to rily on 2
wire systems since it detects any type
ground leakage whether it be through the
ground conductor operating the unit, a
grou nd path through a water pipe, or any
other metal co nductor tha t t ravels back to
the grou nd ed cond uctor of the power
system.

I am sure t ha t there may be some
improvemen ts to the c ircui t that I have not
incorpo ra ted at th is t ime . Perhaps, it may be
possib le to tune the to ro id to 60 Hertz and
thereby greatly increase t he sensi t iv ity of the
Tl transformer. However, I have not investi
gated this possibility a t this time, and would
be intereste d to hear from anyone who has

. .. WB5DEP

Sy racuse, New York

19 75 Ed itio n, pg. 31,

Refe rences
Nat ional Electrical Code
paragraph 210-8.
Pass & Seymour, I nc.
13209 , brochure #3375.

SEE F IG 3 FOR CIRCUI T CONNECTION POINTS

Fig. 6. Connection of Componen ts External To PC
Board.

had expe rience with toro idal t ran sfo rme rs
concerning th is type of c ircui t. Pe rh aps if
the transformer was resonant at 60 Hertz,
fewer turns on the secondary win ding would
result in satisfactory operation of the circu it.
At a ny rate, the unit as described could save
y ou r life, and that's its most important
feature .

~ ' 4 f-
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No more shorting K ross
DIP leads ... ivsr Quick lV
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safe attachment of scope
probes and other leads.
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W6NLBI7
Box 386
Clarkdale AZ 86324

A $1.00

Strip Chart Recorder !

I n many in stances a recording of a change
aga inst time can be of value in examini ng

cause and effect. With recorders costing
more than a hundred dollars, this adva ntage
is not ava ilable to most amateurs.

The strip chart recorder described , wh il e
of less than commercia l stature, cost the
writer about a dollar, has served its purpose
very well, and can be an interesting exercise
in u tilizing commonly possessed or available

parts. Th e Vari ati ons possible are myriad :
direct clock motor drum drive, or through
pulleys for mechanical reasons or to obtain
the desired paper speed from an available
motor. Similarly, the cha rt can be tensioned
and paid o ff fro m its drum by simply
attaching the loose end of the chart to a
weight, or a more elaborate ta ke-up may be
devised by using anot her drum with an
overrid ing rubber band slipc lutch drive.
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Hale Electronics Brings You ...

Callfwrite for deta ils o n HP-2A Preamp for 2 m t rs ($~ .95
k it , $13.95 wired &. te st e d ). (Mo. re s. add 4 % sales tax)
Prices ppd US &. Canada

The choice in construction is facilitated
by the wide range of drums availa ble in
practicall y eve ry household - empty tin
cans.

As an application exa mple, the photo
shows such a recorder mounted above the
main tuning dial of a receiver to record
frequency devi ations. The drum is an empty
tomato can, 3~" diame ter, overhung from a
1 rph cl ock motor shaft, giv ing a chart speed
of 1O"/hr , The tuning dial motion is carried
to the recorde r pen by a hacksaw blade,
which is ideall y sp ringy in the lin e of the
pen , whil e being quite rigid laterall y, The
recording is made by constantly adjust ing
the receiver for zero beat, if the strength
varies. If the signal strength is constant, a
preferred method is to tune for a constant
"5" meter reading on the side of the band
pass skirt. The chart is attached to the drum
with tape and prewrapped about a half
dozen times. The loose end of the chart
hangs over the back of the receiver and
table, and is weighted to take up the slack as
the chart is paid off the recorder drum.

It is obvious that the receiver dial in the
photo could be re placed by a variable
resisto r (pot) in a simple bridge circ uit to
record voltage or current, the XYL observ ing
the bridge balance meter, preferably with a
fi xed magnifying glass, and adjus t ing the d ial
on the resistor to hold the bal ance meter
constant. (She mi ght go on from th is to
learn the code and theory and get a ham or
driv er's license??)

For convenie nce and a further exercise in
apply ing junk box components, the bridge
unbalance may be electrically sensed and
used through an amplif ier and small gear,
motor to keep the bridge pot balanced and
thu s drive the recorder pen, as it is well
known that many of the commercial
recorders do, The January, 1975 issu e of
Scientif ic American shows such an arrange
ment of the do it yourself variety,

The paper for the reco rder may be cut
from roll s of regular recording chart paper.
If lines are not deemed necessary, plain
paper or adding machin e tape can be used .
Pens can range from commerc ial recorder
pens to fo untain, bailor felt tip .

, . . W6NLB/7

$46.50

MODEL IOC·100

tQI-t€k. Inc.
P.O. BOX 14206, DEPT 7
PHO EN IX , A RI ZONA 85063

REPEATER 10'er

• All so lid sta l e f ully automat ic repeater identifier and 10
contro l mtd on 3" x 6" PC board

erncru oes CW 10 memo ry. interva l t imer, hvy dutv
xmitter-hold switch, tone generator. CW speed a nd
aud io level cont rols.

• Requires 5vdc @ 200 rnA, regulated . Wired, tested a nd
programmed wi th your call

Ul~~, I}lWr
)" .... , 8 lSJI .~r -) <t> L ED M ounting Hardware

"~He f ..J (Speci fy scree n c o lor)
LEO -<; ~'---.;;: "". .

MOUNTING ~ 1750-04 (4 reodcut] • •• . . $7 .00
HA ItDWA ~f 1750-06 (6 reodout) . . • • • $9 .00

1750-08 (8 readout ) •• •• • $11.00
scree n avai lable in red . amber or n eu tral color

Hale Electronics
P. O. Box 682 - Cape Girardeau, Mo. 63701

Tel. 314·334.0420

NOVICE QSL BUREAU BOX 1111,
BENTON HARBOR MI 49022

A Y5- 1013A UART 51 0.90. 2/519.95
8038 VCO $4.95
MK50024 Decade coun ter 5 13.95
MM531 8. MM584 1 TV Time/channel d is-
play. W/specs and apps. set $21.50
MM5320N. T.V . Sync Gen $ 18.80
MM5322N. Color Bar Gen $20.00
M M5740AAEN ASCII Keyboard Encoder

$17.99
XR 205 Function Generator $8.40
X R2 10 FSK Demod S5.25
XR32 0 Precision Timer $ 1.55
X R2206CP Monolythic Functi on Gen$5.50
XR2207CP VCO $3.85
X R2240CP Pro g. counter timer $4.85
100V/ 3A Epoxy Diodes SPE CIAL 10/$ 1.00
50O;J f/ 50V Electroly t ics SPECIAL 10/$2.50

For only $2 per year the Novice OSL Bureau
w ill handle all yo ur OS L cards t o o the r Novices.
Save $4 o n 100 , $ 10 o n 200 c ards a year sent
through us. Saves time. mo ney and ends t ry ing
to exchange add resses through the Q RM. J ust
put yo ur cards in an envelope and mail to us 
we do the rest. All Novices sh ould keep a SAS E
o n file with us.

All orders postpaid -- please acre insurance
m in imum order - $5 U.S.lS15 fore ign

la t e s t l is t s - 10 <1 stamp

vonas]
Now. A OSL Bureau rOR YOU!
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communicationl Ipe-ciali/ll
P. O. BOX 153

BREA, CALIFORNIA 92621

(714 ) 998-3021

K- l FIELD REPLAC EABLE ,
PLUG-IN, FREQUENCY
DETERMINING ELEMENTS

$3.00 each

• • • •• • - '*

$29.95 each
Wired and tested. complete with
K-1 element



NOT ~UST ANOTHER
"PRETTY FACE"

•

- mtz•
on

I
off

DIGI-DIAL ,. khz
l- I-

HUFCO

TWS·3 $59.95 kit pdd - WIRED/TESTED $79.95 ppd

SURE IT'LL LOOK GREAT IN YOUR SHACK - but
that's not all it'll do!

THIS 3 digit "JUST FOR HAMS" frequency counter is the state
of the art answer to the crystal calibrator ... if you worry when
you are close to the band or subband edges - just take a look ...
you get crystal accurate readings to 100 Hz ... at a glance! 160
thru 10 meters!

IF your rig has 5-5.5 MHz VFO you can have FULL TIME
DIGITAL TUNING!

11 •••••••••••••••••••••••• 11 ••• 11 •••••••••••• 111 ••• 1••• 11 ••• 11111 •••• 11 •• 11 •••••••• 11 •••••••

TWS LABS

HUFCO
P.O. BOX 357-PROVO UT 84601

( 8 0 1 ) 224-3355
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UNBEATABLE!

TWS-6 $69.95 ppd
INTRODUCTORY
OFFER KIT

HUFCO

WIRED/TESTED

$89.95 ppd

THE LOWEST COST GENERAL PURPOSE 6 DIGIT COUNTER
KIT - EVER!

FOR YOUR WORKBENCH
• Align 2M FM Rigs (Oscillator Stage) • Service Ham & CB Gear.
100 Hz Readout • 30 Plus MHz • Lowest Price! • For
Experimenters - Reads out to 1 Hz with Xtend $9.95!

NUMBER TWO OF OUR
GREAT

1 - 2 COUNTER PUNCH!
••••••••••••••••••••••••••••••

o A TWS-3 0 Kit 0 Assembled price

SEN 0 M E o A TWS-6 0 Ki t 0 Assembled price
: 0 One of each 0 Kit 0 Assembled price

o X tend kit f or my T WS-6

o Here's cash 0 Charge it: _
Master Cha rge Ban kAmericard

Expirat ion date

Name Call _

Street _________ City State _

Zip _

•••• 11 •••••••••••••••••••••••••••••••••••• 11.11 •••••••••••••••• 11 ••••••••••••••••••••••••••

TWS LABS

HUFC
NOV/DEC 1975

P. O. BOX 35 7 - PROVO U T 84 60 1

( 8 0 1) 224-3355
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VHF Eng. CW 10 Kit

. :.():

A C)N 10 k it for commercial or
amateur repeaters has just been
announced by VHF Engineering of
Binghamton, New York. The CW ID
kit cons ists o f high grade components,
drilled epoxy glass circu it board .
programming d iodes, and can be built
in approx imately one evening by
am a te urs wit h nominal building
expenence.

This new CW ID from VHF
Eng in e er in g p rese n ts a p rice
breakthrough for the amateur. The ki t
pri c e is 539.95. plus- postage.
Sufficient diodes are included to
pe rmit programming o f virtu ellv all
r epeat er calls. Programm ing is
accompl ished in an easy manner by
solde ring diodes di rectl y to the mat rix
board . Diodes are placed on the board

HAM DIES OF BURST BLADDER '
Word has just reached the 73 offices of the recent departure for that great DXpedition

in the sky of a very avid 73 reader. Upon investigation it was ascertained th at said ex-ham
had, short ly before his demise, received delivery of a bundl e of back issues of 73.
Apparently these so captured his attent ion that othe r functions were tot ally forgotten.

BE WARNED. Back issues of 73 should be taken in moderat ion. Even t hough they
arrive in bund les of twent y, no more than two should be read at anyone sitti ng (of
course t hat depends to some extent upon whe re exact ly you are sitting).

Back issues are availabl e in three different assortments - vintage, mid-years and recent.
These are packed by the mentall y handicapped (73 is an equal opportunity employe r). so
no specific issues can be requested .. . you take what you get . . . the only guarantee is
that all will be different and some will be musty, particularly the VINTAGE BEAUTI ES.

It is advised that you warn your mailman (or UPS man) that these are coming . .. 73
refuses to be held responsible for any more mailman hern ia compl aints.

The supply of these FANTASTIC GEMS is very limited so run do not wa lk to your
checkbook and fl ip the $6.50 per bundl e to us right now. You'll have more sleepless
nights reading these t han you've had since your honeymoon.------- - - - -------------- - - - -- - - - - - - - - ----

Name

Address _

* * * * * * * * *
73 BACK ISSUES

C ity _

o V i n t age Y ea rs $ 5 .00 (sh pg. $ 1 .50 )

State
_ ___ 2;p _

Ban kAmer icard # _o Mld.v eers

o Recen t y ear s

Mast erCha rge # _
Cash Ch ec k __ M oney O r d er _ Expi rat ion Da t e _

T o t a l Enc losed $ Signature _

Send to : 73 Magazine Peterborough NH 03458
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In a st raight line fash ion using three
diodes for a dash , one d iode for a dot.
and no d iod e s for a space.
Programmed calls may be cha nged at
will merely by rearranging d iodes on
the boa rd . Addi t io nal f lex ibilit y is
p rovided since the unit may be
programmed in ei ther CW or RTT Y
code - thus t his IDer may be used for
auto mat ic ide nti ficatio n of any RTT Y
stat ion.

The CW ID is also ava ilab le wired
a nd tested fo r $49.95, p lus postage.
V HF Engineering, 320 Water Street,
PO Bo x 1921, Binghamton NY
13902.

. .. W1HCI

CTS KNIGHTS PUBLISHES
NEW 72-PAGE GUIDE FOR

CRYSTA L SELECTION

CTS Knigh ts. Inc., has anno unced a
new 72 page Crystal Guide whic h lists
all standard CB. synthesized ce,
monitor and 2 me ter ama teu r crystals
t hat are availab le fro m CTS dis tribu
tors and dea lers. All CTS crys tals are
go ld calibrated to assure u ltras table
frequency ... for clean. crisp recep
t ion al l the t ime .

Included in this complete guide to

crys ta l selec t ion a re CB cross
refe rence charts ... moni tor and 2
meter equ ipmen t vs. CTS part number
list ings .. _ freq uency c harts for stan
dard and syn thesized CB crys tals, as
well as general information about each
crystal type.

CTS crystals are available in ector
coded pac kages to make it easier to
find lo w band , V HF or UHF monitor

crystals. Most all a re in d istrib ut or
stoc k o r can be ordered dir ect ly from
CTS Knights by send ing a convenient
certi fica te to the Company.

A free copy of "CTS Knights
Crystal Guide" is available from Bill
Doede, Distributor Sales Manager,
CTS Knights, lnc. . 400 Reimann
Avenue, Sandwich IL 60548. Phone
(8 15) 786·8411 .
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VHF
Antenna
Handbook

Hot off the p ress, the NEW V HF Antenna
Handbook deta ils t he th eory, design and construc
t ion of hundreds of different VHF and UHF
an te nnas . .. antennas fo r FM , fo r a Xing, fo r
repeaters. for mobiles, fo r eme rgencies, fo r co n
tests, quick ies, mammoth arrays . . . EVERY·
THING IS RIGHT HERE !

A practical book written for the average ama
teur who takes joy in buildinq, not fu ll of complex
formula s for the design engineer. Packed with
fab ulous antenna projects you can bu ild .

This qual ity reference book wou ld normall y sell
for as much as $5 or $6, but the publi sh ers have
agreed to keep the price at an infla tion fi gh t ing
price of $2.95. Send cash, check or money order
. . . o r give your Master Charq e o r Ban kAmericard
number .. ORDER TODAY!

Dealer Inquiries Invited

JUST RELEA SED!
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Clyde E. Wade, Jr.
312 S. Cedar
Little Rock AR 72205

An Even Simpler Clock Osc.

M
any articles have appeared in 73 and
other magazines in wh ich crystal

osc illa tors used either two sections of a TTL
hex inverter or two sections of a TTL quad
NAND gate such as the SN·7400. Since a
TTL quad AND gate (SN-7408) is also
available, and the output of a section would
be in phase with its input (with the other
input held on), I wondered if a crystal
oscillator cou ld be designed using only one
sect ion of a SN-7408. This could result in
circu it simpl ifications - especially if the
remain ing sections are used elsewhere . Or
you could use all four sections for four
crystal oscillato rs.

Fig. 1 shows the experimental circuit th at
I came up with , and it see ms to work fine.
The crystal must be specified for series

resonance and 30 pF series capacitance wi th
the values shown. A parallel resonant crystal
will not operate on frequency . The 1k pot is
a little screwdriver adjust type, and it 's
adjusted for reliable oscillator starting or, if
(and only if) you have a good wideband
scope, it's adjusted for symmetrical square
wave output. The diodes may be either
lN34As or lN914s. I used lN34As. They
seem to improve oscillator stability.

The "gimmick" is a very small capaci
tance formed by wrapping an insulated wire
arou nd the output lead a time or two . This
capacita nce makes the square wave
"squarer." If you should experience weird
oscillations, reduce this capacitance a bit.

... WADE

+5

OUTPUT

n...JL

2-5 pF

"G IMMICK"r

27 pF~
NPO

1MHz

470 IK 220
(LINEAR)

470

560

Fig. 1.
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COUNT ON
WHEN PRICE AND QUALITY ARE IMPORTANT

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

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

2. Trade-ins: We will allow top doll ar tor your excess test equipment in trade fo r
new ham equip ment. Typical t rade-in allowances: HP 200 CD ($100.00). HP
608 0 ($600.00), HP 4 10B ($90 .00), Bird 6 11 ($100.001 . We will also take
Ham and CB eq uipme nt and calcu la tor t rade- ins.

3. Financing: You ca n finance your purchase through Ban kAmericard. Master
Charge o r American Express, with up to 24 months to pay.

Complete facilities for both domest ic and exportShipping Facilities:
ship ments.

5. Service: Teco is service o riented. Complete serv ice faci lities in-hou se. A
comp le te comprehensive technica l manual library is available to assist you
wit h eq uipme nt problems.

4.

USED HAM EQUIPMENT FOR SALE
GOOD SELECTION AVAILABLE

REASONABLE PRICES
Walt Van Arsdale, K5SXO

TEtD
ELECTRONICS

P. o. 801 1050 • Garl and, Teras 75040

TOLL-FREE CALL

800-527-4642
(In Texas ca ll co llect 214-348-8800)

•
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1975
S~i11 lhe
performance
leader.

NOW AVAILABLE FROM TECO!

•

166

TECD
ELECTRONICS

P. o. BOI 1050 • Garland. Texas 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)

73 MAGAZINE





YAESU FT·101E TR AN SCEI VER •

NoW', more radio

from e
radio company,

Are Yaesu's FT·101 's the finest all- PEP. Globe-circling power on CW
arou nd transceivers in the wor ld? and AM. 160 to 10 meters range.
Yes - and now the best is even 0.3u V receiving sensitivity. And
better. The new FT-101E includes one very important feature you never
a po tent R. F. speech processor. Plus want to forget is the famous Yaesu
improved, easy-to-use lever switches. warranty, strong dealer network and
A more ref ined clarifier contro l convenient serviceability.
for push-bu tton, independent If you're a serious amateur,
clarif ier opera t ion. T here's also a you're always looking for more radio.
160 meter crysta l incl uded w ithout A nd t he FT-101 E is just that. $749'
ext ra charge. buys you a million bucks worth of

And all the other features that enjoyment. ' FT· l0 1EE (less
have made the FT-l 0 1series of Iran- pro cessor ): $659 .
sceivers amo ng th e wo r ld's most
popu lar arestil l here: 260wattsSSB )1&~@~

168

TECD
ELECTRONICS

P. o. Box 1050 • Garland . Texas 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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For the discriminating amateur who wants it all ,
Yaesu offers the radio station. With an advanced 160 - 10 meter

transmitter, the FL-l0 1. With a sensitive receiver the F R- l01S. w ith
flex ib le options that allow 160 through 2-meter coverage. And for continuous signal
mon ito ring, the famous Yaesu YO- 100 monitor scope.

Put this three-unit combination in your shack and you'll have it all. No more
stacks of home-brew or contrasting boxes. No more tangle of cables. Just an
elegant grouping of some of the best amateur radio gear you can buy. And when
you buy it-you'll have the radio station. From the world's leading manufacturer
of amateur radio gear. Backed up by a solid warranty, a nation-wide dealer
network, convenient serviceability and technologv second to none. Wha t's more
the radio station is available at a surprising value.

TEtD
ELECTRONICS

P. O. BOl 1050 • Garland , Texas 75040

NOV/DEC 1975

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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ICOM
At ICOM the benchmark is quality.

ALL ICOM RADIOS HAVE ....

• 5 Helical Resonators

• O.4UV Sensitivity

• High and low I.F . Filters

• Extremely Low Spurious TX

INOUE'S NEW

PH SYNTHESIZED

IC-230

• 67 + Channels (Direct or ±600 KHz)

• 30 KHz Steps (Optional 15 KHz)

• 146-148 MHz Pll Synthesized

• Modular Construction

• Transmit and Receive Trimmers

• ESP
• 5KHz Freq. Deviation

• "S" Meter

• Socket For Tones or Dial

• Digital Readout (No Tuning)

• P.L.L. Lock Indicator

• $489.00

• 5 Channels Included

• 22 Channel s Total

• No Relays

• Large Speaker

• Carrier Operated Light

$249.00
IC·22A

IC·21A

• 24 Channels

• Discriminator Meter

• Wide Range - 144 ·148 MHz + MARS

• SWR Bridge

• AC Supply Built In

• DC Supply

• Modular Construction

• $449.00

, 170

TEeD
ELECTRONICS

P. O. BOI 1050 • Garland. Texas 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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IF YOU HAVE

ALREADY GONE 450 • • • •

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

If you have been trying to resurrect something from the pre-transistor past that more closely
resembles the mechanism used to keep large ships in pl ace , or if the sound of bumble bees
is keeping you awake at night --REJOICEP! The ICOM JOA is here and working!

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

(2) Receiver sensi tivity is better than O.bUV for 20 db of quieting

and that mea ns easy on the ears listening .
(3) The IC-JOA comes with five channels of the 22 channel capacity installed.

(4) Shielding is excellent because the unit is modularly constructed.
{S} Your car tires will last long because the IC-30A weighs less than ten pounds .
(6) Li ke its predecessors , the unit is equipped with a 9 pin plug in the side of the radio to

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

TECD
ELECTRONICS

P. O. 801 1050 • Garland. Texas 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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The perfec t companion for your IC-2 1A , the DV-21 is an all new unique
digital VFO to co mplete your l eOM 2 meter sta tio n . The DV-21 will o perate
in 5 or 10KHz steps over the enti re 2 meter band. It can also scan eithe r

empt y frequencies, or the freq ue ncies being used , whichever you select. Co mple te, separate
selec tion of the t ransmit and receive freque ncies , is as simple as touching the keys. When you
transmit , brigh t easy to read LEOs display your freq ue ncy . Release t he mic switch , and t he receive
frequency is displayed . There are also two program mable memories for your favorite freq uencies.
Y o u won ' t .-- _
be lieve the fea
tures and versa
til i t y of the
DV - 2 1 u n til
y o u've tried it.
It' s new, and it's
from (COM .

DV-21

NOW AVAILABLE FROM TECO!
CALL OR WRITE FOR COMPLETE SPECIFICATIONS

TECD
ELECTRONICS

P. O. 8011050 • Garland , Tens 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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MEET THE STATE OF THE ART
ON 2 METERS...

KL~ MULTI-2000
CW/SSB/FM TRANSCEIVER

Whether your interest is sim
plex, repeater, DX or OSCAR the
new KLM MULTI-2000 lets you get
into al l t he action o n al l of th e

band. Fully so lid-state and em
ploy ing modular const ruction,
the MULTI-2000 enjoys features
found in no othe r 2m transceiver.

S 795

FEATURES
• PLL synthesizer covers 144-148 MHz in 10 kHz steps
• Separate VXO and RIT for fu ll between-channel tuning
• Simplex or .i, 600 kHz offset for repeater operat ion
• Three selectable priority channels
• Multi-mode operat ion (CW/ SSBINBFM/ WBFM)
• Built-in AC and DC power supp lies, no ise-blan ker,

sq uelch and rf ga in contro l
• Selectable 1W or 10W output
• Separate So /power and frequen cy deviation meters
• Built-in test (ca ll) tone and touch-tone provisi on
• Excell ent sensit iv ity (.3..uV for 12 dB SINAD)
• Superior immunity to crossmodu lat ion and

intermodulation

TECD
ELECTRONICS

P. O. Box 1050 • Garland. Texas 75040

NOV/DEC 1975

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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lie F-EN-TEC,INC. FROM TEtD
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The TRITON is a One-et-a-Kind HF transceiver, totally solid stale including
the final amplifier . The new generation that does mo re things better than
ever before .
One. you can change bands instantly. Just turn the bank switch - and go!
Two. there is less internal heat 10 prematurely age components and no high
voltage 10 break down insulation or cause accidental shock.
Three, II has ample reserve power to run at full rating even for AlTY or
SSTV with out li mit. Great for contests o r emergency service,
Four, it is light and compact with a detachable AC power supply to work di
rectly from 12 VDC - For mobile ope ration without tedious installation.
Five, the TRITON is a delight to operate. SSB is clean, crisp and articulate .
Amplified ALC puts all avai lable speech power into the antenna without
splatter. CW is wave-shaped to cut through QRM and pile ups. Instant
break-in (not " sem i" which really isn't break-in) lets you momtor the fre
quency while transmitting .
And s ix, a lot more goodies such as excellent dial illumination. plug-in cir
cuit boards. offset tuning , built-in SWR bridge, speaker, crystal calibrator,
boards , offset tumng. built-in SWR bridge. speaker, crystal cahbrator. snap
up anti-parranelax front feet. light indicators lor offset and ALe , direct fre
quency readout. WWV, entire 10 meter band coverage - and a lot more.
Th e TRITON brings together all that is new and exciting in Solid State for
your greater enjoyment of Amateu r Radio.

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

TRITON II - 200 Watt Input ' 669"
MODEL 252 - Power Supply ' 99"

o-•
-

00~.. ' .

Argonaut Model 405 Linear

Power Supply tor 505 only . Model 210 '2495

Power Supply for 505 and 405. Model 251 . '7900

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

Argonaut Model 505 '32900

Linear. 100 Walt, Model 405 '1$900

TEtD
ELECTRONICS

P. O. 80x 1050 • Garland, Texas 75040

TOLL·FREE CALL

800-527-4642
(In Texas call collect 214·348-8800)
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S1295
Let an ALPHA 374 Bandpass Linear deliver all the power you can
legally use (in any mode, continuously!) and eliminate the chore
of amplifier tune-up, too, Using a '374, maximum legal power
w ith true 'instant band change' is a reality,

Add even more punch and crispness to that big signal with a
Magnum Six rf speech processor (or a DX Engineering model, if
you prefer), The rugged continuous duty ALPHA 374 easily
handles the extra average power demanded by an effective rf
speech processor.

With any ALPHA maximum-legal -power linear you 'll enjoy a new
level of convenience and operating pleasu re,

NOW AVAILABLE FROM TEeD!
CALL OR WRITE FOR COMPLETE SPECIFICATIONS

TECD
ELECTRONICS

P. o. Box 1050 • Garland. Texas 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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(A) LBO-310Ham Oscilloscope
with LA-31 RF Monitor Adapter.
Observe IF circu it waveforms and , ;'.a - __ .
monitor SSB and AM transmitter .. yo' (# ..
signals. With use of LA·31 Adapter, ~ - ...]A:-l
this quality scope provides "";:- "" '.~~~ I
continuous monitor of RF output (to .. .~.t ..1 ~-'~
500W). The LBO·310Ham Wil l also r
indicate tuned condition for ARTY operation. Internal 2 tone
generator checks SSB. Vert. sens itivity - 20mVp·p/div. DC-4MHz
b'width. It's a sensitive, general purpose scope, too!
LBO-310Ham Scope $269.95 LA-31 Adapter $ 22.95

Get the most out of your rig
with LEADER test equipment
Get stronger, cleaner output . • • Enjoy more air
time • .• obtain long-lasting contacts - all with Leader
test gear. Monitor output, deviation & audio levels. Match
your antenna for maximum radiation. Obtain the right
impedance match. Leader instruments are easy-to-use,
moderately priced and designed to help you get
more power and more mileage out of your rig. f' _

Leader • • . your " perfo rmance test center".
o

(B) LoM-815 Transistorized Dip Meter
Checks receiver , x'rnitter and antenna in 1.5 to 250MHz range.
Determines LC network resonance freq 'y. Helps align receivers
and find parasiti c oscil l' tns. Instrument combines WIth the
L1M·8l 0A for proper antenna Impedance match ing. $99.95

(C) L1M-8l0A Antenna Impedance Meter
Take your time. Adjust your antenna slow ly for perfect matching,
This self-contained, battery operated Impedance Meter lets you
make adjustments on your roof or at the antenna by combin ing
with the LDM-815 Dip Meter. The combination also measures
linear amplifier and receiver input impedance. Compact,
l ightweight with 1.8 to 150MHz Ireq. range; 0-1Kll direct-readinq
impedance range. $99.95

(D) LPM-880 RF Watt Meter
Measure RF x'mi tter power output in the 0.5 to 120W range from
1.8 to 500MHz. Features pushbutton range selection with 50 II
load impedance. Also measures power losses in low pass filters
and coaxial cables. - Complete with sturdy tilt stand. $149.95

NOW AVAILABLE FROM TECO!
CALL OR WRITE FOR COMPLETE SPECIFICATIONS

TEtD
ELECTRONICS

P. O. Box 1050 • Garland . Texas 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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WV-519A YOM

YOU R
CHOICE
OFONE
OF THE SE
RCA VOM'S
FOR ONLY
1c WITH
PURCHASE
OF ANY
ITEM
BELOW.

each
WV-518A YOM

WV·517A YOM

HenElectronic
Instruments

That's nght. Just purchase any of the eight super RCA Test Instruments illustrated
below from TUCKER ELECTRONICS and for only tc more we 'll send you you r
choice of one of the three RCA VOMs shown above. Act promptly .

-
WV-510A - $139 ,00 '
Solid State AC / Portable
VoltOhmyst

-

WR -51 5A - $1 95 .00 '
Master Chro- Bar
signalis;' ,

•

TOLL-FREE CALL

800-527-4642
( In Texas call collect 214-348-8800)

WO·33B - 5229.00 '
3 " Oscilloscope System

o.,
o.,

~ ~ e

" "« ", .

ASK YOUR TU CKER SALESMAN FOR
T HE FULL LIN E RCA CATALOG

WT-333A - $199.00'
3- Meler Picture Tube

WT-524A _ $1 59.00 · Tester /Rejuvenatcr
FET "t ransisto r Tesler

WO-505A - $329 .00'
5" Oscilloscope
DC 10 10 MHz

TUCKER
ELECTRONICS, COMPAN Y

P. O. Box 1050 • Gartand , Texas 75040

WA504B /44D
$114.95
Audro Generator

WO-535A - $349 .00 ·
5" Oscilloscope
Tnggered Sweep
DC to 10 MHz
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/

/
/

18 h6ard around the world

/

/

/
I

TH6DXX
6· Element Super Thunderbi rd OX
Super ior Per lormBnce TrlBBnder.

Impressive co verage 10· 15-20 meters, Sepa,ate, improved Hy-Q traps for each band ... SWR less than 1,5 1 On all
bands, Takes maximum leg al power. up to 1 kw AM , 2 kw PEP, Exclusive Beta Match. Factory pre- tuned. Feeds w,th
52 Ohm coax,

OR'" NO. '" $239.95
J

--'-
\

for the finest in Ham
Radio Antennas!

You know you can count oni

NO.

'"
NO.

'"

NO.

'"

$33.00

$47.00

TH3JR
3-Element Thunderbird TriBand Junior Idea l to r top
perlormanCe in limited space Beta Mat ch, SWR 2'1

~rRI~~~ NO. 221 S144.95

18AVT/ w e The Grea l Wid e Band Ve rtic al
SupBr Performer 80 th ru 10 Meter. !

Superb- omnidirectional capab ilit ,es. Automatic band
switChing. aeetec-cc Hy-Q t raps. To p load 'ng coiT
True 1/4 wave resonance on all bands. SWR 2' 1 or
tess at band edges. Outstand,ng low rad ial 'on pa t.
tern , Entire ly sell ·support,ng ,

OROER NO. 366 $97.00

12Ava

14AVQ/we
Wide band pertormance 40 thru 10 meters w,th one
settmq Hy-a traps True 1/4 wave resonance on all

~~nci:R NO . 385 S67.00

For 10·15·20 mete's. Hy.Q Iraps. Low angle o t ,arl'a.
I 'on. Sell -su pport ,ng,
ORDER NO. 384

18 HT Incompa rable HW.Tower
Finell M u lt lband on Ihe M arke t!

Automatic band selec t,on 80 thru 10 meters , Unique
stub decoupling system isolates elec tr ical 1/ 4 wave
lengths tor each band. Ta kes maximum legal power
Feeds w ilh 52 ohm coax. 24 ' to wer is en tire ly se ll
supporting, Virtually Indestructible. Requ ires only 4
SQ. ft. Tor install atio n.

ORDER NO. '" $259.95

TH2Mk3

Low cost. high efficiency vert ica l. Ca n be easily
tuned to any band 80 thru 10 meters, Highly portable.
ORDER NO. 193

2·Element Super Thunderblfd, Compact TriBander
del ivers excellent performance . Beta Matc h. Hy-Q

g~~sER NO. 390 S139.95

TH3Mk3 3-EI.ment Supe r Thunderbird
Popular TriS.nd Saam Im prOved !

Ou ts tanding performance 10-15-20 meters at rea
sonab le cost. Separate. matched Hy-Q traps for each
band. EXClUSive Beta Match Tor tapered unpecance.
DC ground, SWR less fhan 2 ,1 at resonance, Accep ts
mamnum legal power and feeds w 't h 52 ohm coax

ORDER NO. 366 $199.95
18V

I

••

;,

TEtD
ELECTRONICS

P. O. Box 1050 • Garland, Texas 75040

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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TEeD
ELECTRONICS

P. O. BOl 1050 • Garland. Texas 75040

ush

2 METER
ANTENNAS

...... FROM THE WORLD 'S LEADING..'f.... MANUFACTURER Of VHF/UHF

" COMMUNICATION ANTENNAS

IAI FM GAIN RINGO : The most populor
high performance, holf -w o ve FM o ntennO$.
G ive p eal. gain. o nd efficiency , ;" "on t
ouembly ond in s talla tion .

AR ·2 100 wa fts 135 -175 MH, $16.50
AR·25 500 _ otts 135- 175 M Hz $19.50
AR ·220 100 w a lts 220- 225 MH, $16.50
AR-450 100 w a tts 420 ·470 MH, $16.50
AR -6 100 w otts 50-54 MH, $23.50

(8 ) 4 POLE : A f our dipole ga in a rroy w ith
m o unting boom s o nd CO O ll. harnen 52 oh m
fee d, 360" o r 1800 patte rn .

AFM-40 1000 watts 146-148 MHz $52.50
AFM-240 1000 watts 220·225 MHz $48.50
AFM-44D 1000 wc t t s 435·450 MH z $46.50

(e ) fM MOBilE : IMPRO VED Fib erg lou ~ w o ve
mo b ile an tenna w ilh ne w mo lded bose and
q uic k g rip t runk mo unt . Super io r strength ,
p o w er ha nd ling and p erfo rmance.

AM-147T 146- 17 .5 MH z mobile $29.50

(D ) POWER PACK : A 22 e le me nt , high per
for ma nce , ve rt ica lly p ola rized FM arra y, corn 
pl ete w ith all h ardware, mounti ng bo om,
hamen a nd 2 an te n na s .

A147." 1000 wa lts 146 ·1 48 MHz $68.50

lEI 4 ·6 -11 ElEMENT VAG IS: The standard of
compa rison in VHF/ UHF co m mu nica t io ll s, now
cut fo r 2 mete r FM a nd ve rtica l polarization .
4 & 6 Element model s can be tower side

mo u nted .

A147-4 1000 wa t ls 146·1 48 M H, $14.50
A147·11 1000 watls 146- 148 MH, $23.95
A220·11 1000 w a lls 220 -225 M H, $21 .95
A449-6 1000 wotls 440·450 M H, $14.95
A449·11 1000 wa tts 440 -450 MH , $19.95

If ) FM TWIST : A Cush Cra ft exc lusive - it ' s
two antenna s in one . Horizontal e le me n ts cu t
at 144 .5 MH z , ve rt ical elemenls cvt al 147
MHz, two feed lines .

A 147.20T 1000 w atts 145 & 147 MHz $46.50

TOLL-FREE CALL

800-527-4642
(In Texas call collect 214-348-8800)
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lEeo has the
newest

from
The Brand New 160·V Vertical Antenna
Another eye opener from Dentron, th is new
vertical antenna wi ll solve your 160, 80 and
40 meter problems.
• Effic ient Vertica l Design
• Self Supporting
• Weatherproof
• Quick & easy one man installation
• Covers 160, 80 or 40 meter band with

only one ad justme nt.
160-40V Antenna $79.50 ppd. USA

•

Th is is t he low cost way to
match almost any ra ndom
length wire on the five most
used HF bands.
• Covers 80 through 10 meters
• Handle s m aximum le gal power
• M atches rand om length long

wi re antennas
• Featu res Cent ron qua lit y and

value
Model 8().10 Antenna Tuner

$59.50 ppd. USA

TEtD
ELECTRONICS

P. O. BOl 1050 • Garland. Texas 75040

800-527-4642 toll tree

In Texas Call 214-348-8800

Here is another Centro n fi rst ,
a six band anten na t uner de
signed to solve virtually any
matching pro blem you may
have.
• Covers all bands 160 t hrough

10 m eter s
• Handles m axi m um lega l power
• Matches coax feed , random

wi re and balanced l ine
• Includes h eavy duty ba lun

for balanced line
• B lack wrinkle finish cabinet
160-10 Super Tuner $119.50

ppd. USA

Be ready f o r re structuring 
Spec ia l Su pertuner handles 3
KW PEP amplifiers -

$229.50 ppd. USA

iao 73 MAGAZI NE



HORN
e Towers

ROHNTelescoping
MASTS

PR ICE

'"~
TECO

••

TECO P RICE
I 11.00
5 17.50
I 2.50
5 33 50
5 , eg
I 2."

nco PRICE
I 2 .75
I 2 .85
5 3.0$
I 325

TECO PRIC E· .~
5 . as

GC VEt<T MOUNT
M' dl 01 ~ee"Y I"e' . • I"e pll"d to p".enr rust
Fltl plumbing .enll up 10 2~- dl,....t"" anl"nn.
m' " 1 Ul> '0 I V, " dllmeto,.
MODel U2~le TECO PRI CE I 1.55

ROHN GROUI\IO ROO
_ "Y g.ull'" II ... e' ' od. 'llo. dl •. Heeyy COPOl'
pilling S~..P POInt to. ellY In..ell.lIon
MODEL GR-3IlI TECO PRICE I . \15

ROHN CABlE ClAI.l1l
HH"Y geu~ . teel . • ,ne Il,elod
MOOH CABlE
3/1&-CCIoI 311&"
"&-CCM "t"

RONN VENT MOUt<Ts
An e,"~ 10 ull ...nl n'
MODEL VE..T DI ETER
VP~ 2""10 . ·
_ .·'0e"

RON" TIEtESCOPI"G MASTS
1';' 11 In "'lIgn. 11,.. In "<to.m.nce. -,.t low in
,,"'1. E'l,,;p"d . ,In _ ill clamp end ' ing ••.
,enge_n, All ' ublng nOf d;p"d giN_rid lleel
of h;g_ 0...,117-,
,~

'",~
,~

MOI' SI<:I'....

"'" " Sl<:hon

DC "S NAP· IN" CHIMNE V MOUN T- V TVPE
Exl•• h...y geuge I teel conll . uchon.
1A0 0 H U2-OOO TECO PRICE 5 U 5

GC UNIVERSAL "SWING·UP" ROOF MOUNT
Ad)u", . 10 In~ . ng1e ro' '001 0 ' .. . 11 moun ting
Fltl ", ul . up 10 no- dl.mele "
MOo H ue-ece TECO PR ICE I $. 00

GROUND WIA E-5O' cool AOW", (Alum,nu"')
GROUND WIAE-5O' coli /!lGW", lCool>e')

TECO PR ICE I 1.90

GUT WIAE_ W· coli . '"""nd. 20 g.uge
TECO PRICE I I, "

GC CHIMNEV Z TYPE "O UIII" MOUNT
lo.. eo.t , good qu.' ll~ mount 10' amall to med, um
I I.. In' e nnl,.
MODel U2-OtO TECO PRICE 5 275

RO.. .. RIDGE UOUNTS _ U.. ,vERs ill
F..- all ,_ '" roo' Inot. lII U",,"
UODEl FITS "' ilSTS
U"':ZO ' ",·"'"me'o'
U"'30 1~·d'._~'

U"'4O 2"" d,lme'.'
U"'5O 2," ·dll_le,

RONN "' ilST BRilCIIET
Fl,m ly e,.m~ "'" ., Iiong ..<Ie O. build,ng 3· . ...y
If..........unllng ",,'"eo Fill mil'. IV,· '0 2"'"
00
MODEL TMC TECO PRICE 5 360

GC Will l MOUNT
Eeon omlcll ,,'y 10 mounl In'Onnl' 10 ..Ill ,. he ,e
o.e.hlng I. Ie.. the n 2"' · ,
MODEL U2-OO2 TECO PR ICE S 1.25

TECO PR ICE
$11 0 .00
Sl <fO ,OO
$1 92.00
$2(9.00

lECO P Fl ICE
$127.00
$179. 00
$237.00

CAl l FOR S PECI AL TECD PACKAGE PRIC E

800-527-4642
(In Texas call collect 214-348-8800)

NOTE Loc al buoOj,ng ana '
or zon,ng taws IreQ uenlf,
-eourre a bu'klong pe rm ~

!: ng ,neero ng da ta reQuore d,
n some m s t a nc e s . l o r

Du,ldong pe rm ,I Aua lalll",
Dat a shou.... ce 5uom Il e o
fo r aporcvat 0"0- 10 OU'
e na so- a etowe..

H"X S[IlIES-fOR STANDARD INSTAu...nONS
Aye ll. D" 10 :.&'. TN . tow.' ",ill hol d "'lIe, . ...
' '''''U lI..n .... ..filL
HEIGHT

HDX SERIEs-.-.EAVV DUTY TOWER
.....il.bl. up 10 (8' . O...e 10 hU Yie, d..llI " thl.
10... , ,11 wllh" ..a 11'''1.' 10.dinO 'hen AX 0'
HA. 10 .
HEIGHT
~,

W
,"'

ROHN En9;ne.,lng Dill Ind
SpeCil ,.-Honl H.ndbook

TECO PRICE 5 200

ROH t< . 5 G SERIES TOWERS
E. ,," h...~, , . guge . l oeelll qU llity " eel con.
11Iuellon CIIi ~ou, TECO to..e r . pe el llll! 10 '

"o",plete d eT. ill

ROHN 250 SEFlIES TOWERS
Me1llhlo up 10 80' . e l! ou p po rl lnll . u p to 200 ' guyed,
Ie gaulle, '1-4 ~ .''''l" bl''lI. Hi.nllul. , design w;th
lolld l 1eel " z ig ·...O.. t 'oes {) , 001" 11 eve ry lS~.

PART NO. TECD PfllCE
250 10' towo' •• cll on S 38.50
SB25Q 3"~ ,ho" bu . $ 12. 60
25...0 II' lOp . oc tlon 5 . 0 .00
'"'''250 ,oto, POll 5 2 .70
"'52 50 l eee..o '~ I~e l ' 5 13.00
liB2sAO I dl ho u.e b,"e , et 5 7.30

A~ SEIlIES-UG HTWEIGHT TOWER
eo",peet, e..l ' "'..,"',,"' "'"'lIhf. " II 01..1. _;1,
ii<llvenl • .., ..... 10"0 Me. All ri_..:l.

t< EIGHT TECO P ll leE
2(' s n oo
32' S 117.00
..0' $ 125.00
48' $ 1$4.00
MI' S2Ol! OO
II.(' S2'S3 00

•• •• ••

TECD
P.O. S Ol No. 1050 0 Garland. Tl . 75040
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CORNELL-DUBILIER ELECTRIC CORPORATION
SUBS IDIARY OF FED E R AL P AC I F IC EL EC TR IC C OMPANY

NORMAL DUTY

AR-20L Automatic is
II

Rotor With Electro-mechani cal control
Direction Accuracy within ± 2%.

This system provides years of trouble-free service lo r normal amateur
antenna applications. The superior strength rotor housing is die-cast into
groove-filted halves which, with protected neoprene shaft seal , shields the
mechanism aga inst inclement weather. High torq ue motor, th rough reduc
tion gearing. turns the upper half of the rotor 360". Posi tive worm gear brake
system prevents over-travel and locks the shaft firmly in pl ace.
Elect ro -m ec han ic al control box provides fu lly au tomatic selection 0 1
antenna position within ::!:2%, Just dia l the desi red direction and the rotor
turns your antenna to that direction. TECO PRICE S 39.95
Conlrolboxeize : S¥o '· x 8V. " Ca ble : 4 wire 100 ft . S 6.95
Accepls mast size : 'II " to 1'Ji', ' 0.0.

~.
(~:~:J

Contro l box eue: 4¥o ":o: 8% " Cable : 5 wire
Warrant, : One year Shipping weigh t: 141be.
Accepts mast Size: """ 10 21{, " 0.0.

Contro l box sit e : 5 ""' '' x 8 '10 " ClIble: 4 wire
Warrant, : One ,ear Shipping weight : 14.3 lb• .
Accepl. masl eize : """ 10 2 \{," 0 .0.

• Electrically operated wedge brake on HAM-II
slowly stops mast rot ation ; g reatl y
decreases st ress on rotato r , antenna,
and supporti ng mechanism.

• Front panel calibration.

• Clockwise and counter-clockwise
directional snap-action switches.

• Lighted direction meter accurately
indicates antenna position.

• Time-tested CDE Bell rotor construction.

With Electro-mechanical control
Direction Accuracy within ~ 2%

HEAVY DUTY

I AR-22L Automatic Rotor
TECO PRICE S 49.95
100 It. cahle $ 6.95

SPECIFICATIONS

SPECIFICATIONS

• Two rugged systems.
For antennas wi th wind area:
up to 2.5 sq . It. -c-tvpe CD-44

TECO PRICE $ 99.95
up to 7.5 sq. It. - type HAM-If

TECO PRICE $ 129.95
100 It cable $ 13.95

This system has an extra heavy duty rotor to handle the largest TV/ FM antennas or stacked
arrays. Die-cast alum inum " Bell-shaped" housing .prcvides weathertight const ruc tion with un
excelled strength. Powerful motor drives a unique planetary gear system , providing more tor que
than most other TV rotors. Built-in 6" diameter, ball-bearing thrust assemb ly coupled with mag
netic friction brake turns and holds the mast under icing conditions and hig h-winds.

HEAVY DUTY

AR-40 Solid-State Controlled
Automatic Rotor 'ECO PR'CE I sus
Direction Accuracy within ~ 1 % 100 It. cable S 7.95

Like the AR-22L this system has an extra-heavy duty " Bell-shaped" rotor for the larges t Amateur
antennas or stacked arrays. The AR-40 system , however, has a more precise and quieter control.
The solid-slate cont rol box provi des silent and lully automatic positioning 01 the antenna to
within ::!: 1% . Jus t dial the direction desi red and momentarily press the dial knob.

Control Box HAM-II Rotor Exploded view

TECD
P.O. BOI No. 1050 . Garland. h . 15040

800-527-4642
(In Texas call collect 214·348-8800)
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ACCESSORIES

I 3.15

GLC 1090

VOLTAGE
REGULATOR

FILTER
GLC 1058
TECO PRICE

100 amps - 35 volts
TECOPRlCE $ 4."

n co PRIU ;

I 5.25

GLC 1045

GENERATOR
FILTER

.5 MfD

.5 MFD

.1 MFD

I 1.51

nco PRICE

FEED-THRU NOISE
SUPPRESSOR FILTERS
Prevents noise in your radio caused by erectncer systems suen as
air condItioning, vol tage regulators a nd power accessones.
Electr ical sys tem norse appears as ilv.ninlng or rushing ~und

'reco PRI CE

50 work inll: veus \ III
50 workina; 'rolls •

600 workinl volts 2: "
raled at 40 amps
riled at 60 amps
rated at 20 amps

ALTERNATOR
FILTER

~:GLC1044

GLC 1059
GLC 10&0
GLC 10B2

rrco PRICE

I 1.25
12.15

GlC 1016 60Amp
GlC 1080 100Amp

.~

ALTERNATOR &
GENERATOR
FILTER

11.9 5I
TU;O PRICE

ROYCE MOOEl 2·100 COMBINATION
FiElD STRENGTH AND SWR METER

Two un", ,n One F,eld .uenlll'1 m..'., .
""0w. ' ..Ia'.... RF h..l<I s"..ng,n AIOOOII.,c ,
SW R of you. cou Ind,ca'''' UP '0 3 1 w"t1
99.5·'. accu' acy. e ll.,c l. an' " nna ."d ,aloon
US.,s ,el"scoo'c an '"nM

11.15Inco PRICE

NYEVIKING
LOW PASS FILTER- :.
Model 250-20

SPARK PlUG
NOISE SUPPRESSOR

ALTERNATOR
NOISE SUPPRESSOR

DISTRIBUTOR
SUPPRESSOR

C.rbon Type

Carboo lypo PII.h-on 'UPfI!,.,OII. Ehm,nll"
..... ( ,..I. d by 'PO" pluQ' 1001,11, ....'".1..
"lI"i"... ._ , 8 ·290
l,.... TEco PRICE $ 1.00

R.du' •• OJ . I,m'"' t" W'''"'' I 00<... <."ud lIy ,.Iomobll.
, It" noto". ['I1ly " SIOII. d

18-284 nco PR ICE $ 2.95

Rid""" 0' . hm,o".. no". f'om dl",'buI OJ ' 001 w'"
5,mplo . •n. p-,n ,ono. " ,on_,.qo"" .. ' 001.

18 -2 74 TEa> PRICE I 39•

SPARK PlUG
NOISE SUPPRESSOR

Wire Wound Super Suppressors

GENERATOR
NOISE SUP'PRESSOR

DISTRIBUTOR
SUPPRESSOR

Wirl Wound Super SUpprrs"fS

RF _. 60.... I.. 10.. " ...._-""••, ...
p.........1 'pOl ' p4uQ ~.. Roq....... t.... ,.
,nltili. ' ''' ply p.,h on . por. pIUI '

, 8 -2 92 rsco PRICE $ 1.1 9

M,o., """ 0 S mit _ '0' oil lOr. 11_'''0..
R.d.." OJ .I,m,.. t• • iO".'''O' ..
18-27 1 rzco PRier. I I 00•

R f ,110•• d......n f.. low ' ..." ....- 1'..., _ . ...... 01

"'." "'"~ ""'••• 10110UOI>OIO 'IlqU"" no 1001. 5000' " "
d"'"bul" coni" W,,, .•"." 0"1' "'0 d"h,b,'o,

18-280 TECO PR ICE $ 1.19

~ .. .-.,O' ,.. .-so. oA "-
_ 0PtII 011 --.... _I. ..-..
I _ _, ..., ...._ _ E..",................

NOISE SUPPRESSION
KIT IA1TERNATOR TYPE J

NOISE SUPPRESSION
KIT IGENERATOR TYPE I

-... .. _ .. "" -..- __ II .....
_ • <MS -"__ I _ i """
_ . ....., ....,,__ aM • _ .... _

.......... E.., . ,,"'1_ _101." ...... _ ", _ .
,...,."..._.....
18 .2 6 2 n:CO PR ICE $ U S

1'I0BI1E RADIO
HOT liNE FIlTER

For Trlnsistoriltd Units Only
!lj:..... I ........... _......, _ ,_

............. .....- _ 1poI__ 011 ,_
I. IajII ,.,Pt'l __ r. 1/10
NU"" AII• ..-• ., "IIIy,,, upK>1" tI.OI , .
.~."o".. "...011 h "l..,.... .... h ., 10 .."aI-
...h. plo" ,n" ,,,,I_

18-~5J nco PRICE $ 2.50

18·260 TECO PRIU: I 5.15

TEeD
ELECTRONICS

P.o. 801 No. 1050 .. Garland. TI. 75040

800-527-4642
(In Texas call collect 21 4~348·8800)
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TEtD
ELECTRONICS

P. O. BOX 1050
GARL AND, TEXAS 75040

1'. a h ur l".' - place your order by using' our tol l .
tree It'lq~ l lO ne nu m b"r :iou -;,27 ··111·12. Ask for TEeD
(In Texas call 214-348-1560 or 348-8800)

please fill in below

NAME: _

ADDRESS: _

CITY STATE ZIP _

Ex pirat ionDau- _
,

Telephone No . ( l _
(J I've e nclosed my check or Money Order for $, _

Please C harge My : .J Please s h ip C.O. D,
o Bank Americard [J American Express 0 Master Charge
Acct. Nu mber
Irllo" ,i.,,,, " x., ~
' \ b_h ,r lh.... j.!.· . lnh·~

S ignatu re
t if' charue :c • ge '

M FR IMOIlELI DESCHII '1'I0!': <ITY UN IT TOTAL
PRI CE C II A H<; E

SALES TAX : Bestoen ts of Te xas and New Jer-
sey add 5~o, Residents o f California add 6"'0.

TEeD Shipping & Handling 2,S0

TUTA LP. o. BOX 1050
GARL AND. TE XA S 75040 C II A H<; ~:
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19?018?6

PET ERBO ROUGH NH 03458 USA

_______ Zip

I??O

your BICEN
Call signs are

OSL CARDS 73 MAGAZ IN E

Domestic orders only.

1976 a nd
TENNIAL
almost here!

ORDER your QSL cards
immediately to be sure you
have them in time. Try to be
the first (this time) in your
area with a sp ecial
BICENTENNIAL QSL card.

These cards are gorgeous 
red , white and blue (you were
expecting fuscia and mauve?).
And they are 100% custom
made . . . with the exception
of the bicentennial design and
contac t report form on the
back ... you can have your
own call letters (unless you 'd
rather be AC2NSD/1 for a
year (which is no bargain,
believe it).

You also get your own name and address on the card (unless you happen to be
another Wayne Green, which happens).

These cards are ganged up into large batches and run off the 73 presses in
between other work, so you don't get real fast delivery, but you do end up with a
fantastic QSL at a ridiculously lo w price (and there are a lot of fans fo r that sort of
service these days). Somewhere in between producing 73 and BYTE, the staff
manages to get QSLs set up and printed. It's a living.

Suggestion: order today, right now, not later, not next week. Send cash, check,
money order, stamps, IRCs, Master Charge or BankAmericard num bers ... send
something negotiable.

Name Call _

Address (keep it as short as you can) _

City State

officia l order blank (any other wil l do as weil l
Name (as it should appear on the card . . . use fi rst and last name for informal approac h . .. use
initials if y our importance must be comm unicated)
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Jack Grimes W4LLR
Box 16004
Memphis TN 38116

•

Disp ay Yourse

•
In a Big

H ave you ever had a yen fo r one of
those fancy , high priced ON TH E AIR

signs that give fo rth a bright glow when you
hit the big switch' Or maybe have you
wished for a super-attractive call letter
d isplay?

Ho w often h ave you sea rched for a house
number on a dark night, and , even with the

aid of a fl ashlight, made your way to half a
doze n doors before locating the ri ght
address?

Wou ldn 't it be nice to surprise t he XY L
and dress up th e doo rway of your place with
nice, brigh t, two an d o ne hal f in ch
numerals? Or if you wou ld like to add a
different touch, how about spell ing out the
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Fig. 1. Pin connections for B· 7971 nixie readout.
Pins 2 and 11 internally connec ted (use d only for
decorative purposes jf desired). Fin 13 is anode
(+vo ltage). The ac tual size of each alph a-numeric
nixie charac ter is 2%" high by 1W ' wide.

The anode (pin 13) of each nixie is fed
th rough a 3,300 Ohm resisto r. If a h igher
voltage supply is tapped , a higher value
resisto r must be substituted . With 300 vo lts
the resisto r should be 68,000 Ohms.

Refe r to Fig. 1 to program each nix ie.
Simply p ick ou t the segments you need to
light, to form th e desired letter or number.
Connec t th ose pins together and wire to the
negative terminal of th e power supply. It is

+ 150 V

+ 16uF

- 150V
120 VAC

number in block le lters that shine with a
golden glow?

Perhaps you own a busi ness or moo nli gh t
with a repair service and could usc an
eyecatc hing seque nce of le tters and numbers
to in form the waiting public of your
availab ility.

Or, fo r you tipplers, how about a friend ly
bit of neon advising: "Bar is Open"?

If you arc interested read on and learn
how si mple and econom ical it can be to
create your o wn displays. Chances arc if you
co mple te one projec t, soon you 'll have t he
who le place all li t Up'

T here is noth ing in ham radio mo re
pleasurable to me than fi nding a worthwh ile
usc for a genuine surplus bargain. One item
present ly readil y avai lable at a low price is
the giant alpha-numeric tube, B-7971. Not
o nly arc the tubes availab le from $1.00 up,
but also offered, in pairs, are sockets plus
tubes on a board with resistors, transistors
and diodes, fo r as low as three pairs fo r
$5.00.

Usc the tubes and socke ts for a six let ter
display and you wil l still have a solid $5.00
wort h of parts fo r the junk bo x, saved from
the boards.

The actual construction of a disp lay is so
si mple that Figs. 1 and 2 arc almost self
explanato ry.

Th e power supply is a si mple hal f wave,
line voltage rec tifie r with a min imu m
amount of filteri ng. Values arc not critical,
except th at the d iode must handle the ac
line voltage and the fi lter capacitor be of
high enough voltage rating for the 150 volts
de ou tpu t. No bleeder is necessary , but the 1
M resistor was inc luded to slowly discharge
the filt er when power is rem oved .

.5 A
FUSE

0>--0 [}-...JVI1'v-

Fig. 2. Simple power supply for the giant nix ies. Connect a 3,300 Ohm resistor from + 150 V to pin 13
of each nix ie. Connec t each segm en t to be ligh ted to pam t "Y " ( - 1SO V).
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Simple power supply.

not recommended that the negative line be
gro unded to the brackets or chassis or
cab inet, as t h is point is d irectly con nec ted to
the ac source.

If y ou purchase your nixies in pairs with
the sockets and boards y ou will find the
tubes mounted end to e nd on an aluminum
bracket. It is quite simple to mark and
hacksaw the brackets in half at the center.
They may then be mounted on a wooden
strip or metal angles and spaced as desired .

Your fina l housing may be as e laborate or
simple as desired, fro m a highly polish ed
wood cab inet hung with brass chain fo r your
bar, to a panel mount for the shack.

The giant nixies will draw only about 2
mA per tube at this low voltage. The curre nt
drain is so minute that leaving hou se
numbers lighted 24 hours will p ut no strain
on the pocketboo k, eve n if th e XYL decides
to be fancy and spell out the numbers rather
than use simple numerals.

The giant nixie is a t re mendous bargain .
Its suggested use as a fixed display is in no
way me ant to downgrade its perform ance in
various multip lexed arrays such as clocks
and counters . However, for these projec ts.
adequate in te rfacing with expensive and
hard-to-get parts is req uired.

By using the tubes as set fort h in this
art icle any combinations of words and
numbers may be produ ced at a frac t ion of
the cost o f o the r neon displays.

And the sam e setup can be rep rogrammed
when desired, in minimum time at no
addit iona l cost.

$125

Non-Linear Systems, Inc.
Oripin.lor 0' /III l1,p ,t. , ~o/Im.t".

Bo_ N, Del M." C.U lo,"l. 92014

T.I.phone (714) 7$$- 1134 TWX 1110-322.1132

+ 0 -, r:
.-' '::J
~ MODEl lM'3

o HI VA CVDCK/HO 1001000. 0

OlO e o:re

Optional Features:

• Leather Case . _ HIgh Voltage Probe: For mea
8Uringupto 30KV. _ Current Slunts: One percent
accuracy from ~A to lAo

LM~3 basic meter also available In four digits wIth
0. 02% accuracy . Ask for LM-4.

see your local dlstrlbutar l

Distributor Inquiries Invited.

-- _ .. -

Now a multtmeter with troly outstanding features.

• SUper Rugged: Ide al for field service use - you
don't have to recal lbrate or replace If dropped.

• High Input Impedance: t umegehms on all ranges ;
no more circuit loading.

• Automati c Polarity: No more testlead revers ing
or Switching.

• Automatic Zero: No more adJustmentofthe zero
when you change range, function or position; no
more full scale ohms adjust.

• Full three digits without parallax or required In
terpolatton; a 0.33" high LED display. A true
one pe rcent meter.

• 13 ranges : 4 vdc, 4 vac and 5 ohms .
• Measurements : Up to 700 vdc or 500 ve e and up

to 10 megohms.
• Small Size: 1. 9" H x 2.7" W x 3.9" D.
• VersatUe: Operates from standard 115V outlets

or on self-contained rechargeable batterie s .
• Fully Protected: No damage from overload on

volts and ohms measurements.

World' s lowe st priced preci siun digital mu lti meter
- - more accurate and rugged than the old polntcr
meter - - Ideal for fidd se r-v ice,

THE CD LM-3
VO KSMETER

With rechargeable
batteries and charger unit
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YOU BUY THREE SUBSCRIPTIONS
ANO GET A FOURTH FR EE!

THE OEAL... four subs for $30...
special.

Name

Call

A ddress

City

State Zip

_New _Extend _ D on ' t know

_ Send gift card please

f-- --- - - - - - ------ ---
Name

. Call

Address

City

State Zip

_ N ew _ E xt end _Don't know

_ Sen d gift card please

~--------- --------

Name

Call

Address

City

State Zip

_ N ew _ E x t en d _ D o n ' t know

_ Sen d gi ft card please

f-- - - ---------- - - ----
Name

Call

Add ress

City

State Zip

_ Ne w _ E xt e nd _Don't know

Send gift card please

Sign Gift Card

MERRY CHRISTMAS
From:

Call

o Check enclosed o Cash

o BankAmericard O Master Charge

#
Expiratio n date

Signature

•

You'll be remembered every month
by your friends when that great b ig
fat issue of 73 arrives in t he ma il.
Biggest of the ham magazines. ..
the most articles. . . the most thought
provoking.

With the cover price at $1 .50
starting with the mammot h January
issue, the $10 subscript ion price is
pretty reasonable... you're ahead
of the game in seven months !

Don't forget yourself when you' re
being generous - extend your sub
scription another year! With t he
coming Communicator ticket and
other remarkable developments, 1976
wi ll be a year to remember in ama teur
radio.. . and you will be able t o keep
up with it best via 73 Magazine.

We'll help you in the Sandy Claws ac t
with a Christmas special subscr iption
bargain.

Single subs are $10 each ap iece. ..
three for $30. Four are $30,
Merry Christmas!

15 MAG AZIN E
Peterborough NH 03458
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RADIO HANDBOOK (1 9th Edit ion)
by Wil liam I. Orr, W6SAI. The standard work on practical and
theoretical aspects of radiocommunication and electronics. Provides
detailed construction information and a complete understanding of
theory on modern circui try of transmitters, receivers, trenscebe rs.
power supplies. and lest equipment. Broad coverage of fm, rtty. ssb.
and a-m, plus full data on workshop practices. radio math, and other
f ields of special interest 10 the engineer and advanced amateur. 978
pages: 6V4 x 9lf4; hardbound.
MD. 24030 $16.95
ELECTRONICS FOR THE AMATEUR
by louis M. Dezettel , W5REZ. Discusses radio-wave propagation as il
applies to amateur band frequencies, reception and transmission as
they pertain 10 the equipment "hams" use, and the special field of
antennas and how to fred them. 272 pages; 5V2 x 8'12; hardbound.
No. 24022 $7.95
HAM AND CB ANTENNA DIMENSION CHARTS
by Edward M. Noll, W3fOJ. Tabulates dimension information in feet
and inches for all the popular antenna configurations. Gives data for
dipole antennas, Quarter-wave verticals, twa-element beams, Quads,
triangles, inverted dipoles, and inverted vees. 64 pages; 6 x 9;
softbound.
No. 2402 3 $2.25
AMATEUR TE STSAND MEASUREMENTS
by LOUIS M. Derettet, W5R£Z. Contains the know-how the average
amateur needs to perform almost all necessary perlormance tests and
ma ke adjustments to transmitters, receivers, and antennas. 208
pages; 5'12 x 8V2; softbound . No. 24007 $5 .50
SOYOU WANT TO BE A HAM (6th Ed it ion)
by Robert Hertzberg, W2DJJ. Learn what types of licenses are avail
able and the requirements and procedures for obtaining them.
Technical aspects of radio equipment are also discussed. 192 pages;
5V2 x 8'12; softbound.
No . 20917 $5.50
SEMICONDUCTOR AMATEU R PROJECTS
by Louis M. uezetter. W5REZ . Contains instructions for making 16
useful ham-radio accessories-all designed to make a ham station
more efficient and more enjoyable to opera te. 160 pages; 5V2 x 8V2;
softbound.
No. 24025 $4.95
SINGLE SIOEBAND: THEORY ANO PRACTICE
by Harry O. Hooton, W6TYH . A one-source guide emphasizing basic
principles and ci rcuitry, rather than mathematics. Includes informa
tion about the origin of ssb. the derivat ion of ssb signals. carrier
suppression techniques, sideband selection, carrier generators. and
more. 388 pages 5'12 x 8'12; hardboun d.
No. 24014 $6. 95

AMATEUR
RADIO BOOKS
FROM
HOWARD W. SAMS
ABC'S OF HAM RADIO(3rd Edit ion)
by Howard S, Pyle, W70E. Includes au the study material necessary to
obtain the novice-class amateur radio license. Covers FCC regulations.
Gives hel pful hints on how to learn the code and how to set up your
first station. 144 pages; 51h x 8'12; softbound.
No . 20638 $3.50
101 QUESTIONS AND ANSWERS ABOUT AMATEUR RADIO
by Kenneth M. Bourne, Robert M. Brown, and Leo G. Sands. Serves not
only as an introduction for the beginner to the many face ts of amateur
radio but also as a valuable reference source for the oto-ttrrer. 112
pages; 5'12 x 8'12; softbound.
No . 20731 $2 .95
13 DIPOLE ANDLONG-WIRE ANTENNAS
by Edward M. Nol l. W3FOJ. Covers practically every type of wire
antenna used by ama teurs. Gives dimensions. configurations of norse
bridges. line tuners, and more. 160 pages; 51h x 8'12; softbound.
No. 24006 $4. 95
73 VERTICAL, BEAM, ANDTRIANGLE ANTENNAS
by Edward M. Noll, W3FOJ. Contains data on practically all types used
by amateurs. The 73 different antennas have all been built and air
tested by the author . 160 pages; 5V2 x 8V2; softbound .
No . 24021 $4.95
IC OP·AMP COOKBOOK
by Waller G. Jung. Covers not only the basic theory of the IC op amp in
great detail, but also includes over 250 practical circuit applications,
libe rally illustrated. Organized into three basic parts: introduction to
the IC op amp and general considerations . practical circuit applica
tions , and appendixes of manufacturers' reference material. 592
pages; 5V2 x 81h; softbound.
No . 20969 $12.95
TIL COOKBOOK
by Donald l ancaster. Expla ins what Fll, is , how it works. and how to
use it. Discusses practical applications , such as adigital counter and
display system, events counter. electronic stopwatch. digital volt
meter. and a digital tactometer. 336 pages; 5'12 x 81h; softbound,
No. 21035 $8. 95
RTl COOKBOOK
by Don lancaster. Explains the how and wily of RTl (Resistor
Transistor Logic) and gives design information that can be pu t to
practical use . Gives a multitude of digitat applications ranging from
the basic switch to the sophisticated counter. 240 pages; 5'12 x8V2;
softbound.
No. 20115 $5 .50
ABC'S OF SHORT-WAVE LISTENI NG(3rd Edi tion)
by len Buckwal ter. An easy-to-understand introduction to the exciting
world of short-wave radio. Tells what programs are available and how
to get tile most out of short-wave listening. 96 pages; 5V2 x 8V2 ;
softbound.
No. 20191 $2.95

SAMS BOOK ORDER FORM

Please fill in you r o rde r below:

o No. 24030 o No. 24025 0 No. 24021 NAME

o No. 24022 0 No. 24014 0 No. 20969

0 No. 24023 0 No. 20638 0 No. 21035 ADDRESS

0 No. 24001 0 No. 20131 0 No. 2011 5

0 No. 20977 0 No. 24006 0 No. 20191 CITY

'"

o CHECK OR MONEY ORDER
TOTAL AMOUNT ENCLOSED _

CARD NO.

STATE

SIGNATURE

EXPIRATION DATE

aster charge
., .."....." "

•

I~ D
c

MAIL ORDERS TO : RADIO BOOKSHOP I PETERBOROUGH, NEW HAMPSHIRE 03458
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• J. K. Bach
Ivy Hill Road
Walden N Y 12586

Fun City's Surplus Scene

T here is a sho rtage of surplus. This is not
meant to be funny. Nowadays a surplus

ad ofte n means they want to buy your
surplus, not sell th ei rs. The excep tio n is the
venerable Command Set, available si nce
WW II. The government must have ordered
o ne fo r eve ry man , woman and child in the
country.

We surplus hounds have never been
understood. Our severest critics themselves

buy ant iques and nostalgia items, some
pretty gamey. Their more ex travagan t pu r
chases are justified on the basis of historical
significance - Paul Revere's megapho ne,
Death Valley Scotty's skis, or whatever.

Amateur interest is now mostly in
integrated circu its and readouts, so industri al
surplus has replaced military almost en tirely.
And th ese needs are best taken care of by
mail-order spec ialists. Mostly they are slow,
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but all are reliable.
There arc many surplus emporia scattered

around the country - probably one for each
large city. Kingston, New York has P & D
Surplus. Philly has Herback & Rademan. But
the mecca is New York City.

Those of you who live with in range, or
visit t he city for other reasons, may plan to
drop by Radio Rowand actually hand le and
examine the stuff before buying. Th is is a
good plan since you will see many one-of
items, and many others new to you, about
which the proprietor will be glad to furn ish
specs and answer any answerable questions.

Back in 1969 I wrote a thing on the
surp lus scene. Radio Row had just been
relocated to make room for the World Trade
Center, a complex of skyscrapers then
building. (In mid-May of this year, some
patrio t set three fires in one of the bu ildings,
dol ng extensive damage, for obscure
reasons.) Before the WTC, Radio Row was
mostly Cortlandt Street, with spill-overs
from Liberty to Dey. It has now moved to
Warren Street as an axis, with a scattered
few elsewhere. Canal Street is growing and
may outshine Warren in a few years.

Before making any plans, if you are
unfamili ar with New York, it might be well
to know something about the magn ificen t
distances in that city. Manhattan is all one
borough, but the Cloisters, the
museum/Planetarium complex in the 80s,
Central Park, Wall Street, Chinatown - in
your community, they wou ld probably be in
separate towns, that's how far they are
apart. NYC is big. It is unrealistic to plan
seeing more than one or two of them in a
day. I can spend a week in the museum
alone, if my legs would stand up. Their arms
and armor section is fabulous! The knights
of old were shrimps, most of them, judging
by the armor they could get into. And tough
shrimps, too, since the armor was heavy .

Taxis? Catch them at their roosts, li ke
sitt ing ducks. Flagging one is like flagging a

•pigeon.
Subways? The whole populatio n rides

them. Rush hours resemble the march of
soldier ants. By the time this sees print, the
fare may be raised again, but it is 50¢.at the
moment.

The city administration loses money on

19 2

the subways. No one else cou ld, but New
York is headed for bankruptcy.

Your first glimpse of a subway ca r will
start le you. The cars are covered, insi de and
out, by Psycho-Delicatessen Graffit i, like
dazzle-painting, or ca mouflage, so that you
can't even fin d the train des ignatio ns. The
cars used to have "A" or "D" on front and
si des, but th e trai nme n don 't bother
any more. You have to ask a native rider,
who recognizes his train by smell o r ESP or
something. In the ru sh hours, whic h start as
early as 4 pm, you could get your pocket
picked, but there is little or no danger of
violence.

New Yorkers have their ow n code of
conduct. Perhaps every city has. Anyway,
t hey wil l never allow a door to slam in your
face. Step on it, yes, but never let a door
slam in it. In other cit ies your fellows will
pu nt you into the lo bby with one. Anot her
thing: New Yo rkers are very patient about
giv ing directions. In broken Croat, maybe,
with a lot of arm waving, but their concern
in getti ng you heade d ri gh t is heartwarming.

Subway trains ta ke different routes On
regular as opposed to rush hours, so you
may wind up far fro m your ex pec te d
destination. There are maps inside the cars,
but don't expect the m to hel p yo u. They
requ ire study.

If you get carried past your stop, don't
panic. All you have lost is time. Wait until
you get to a big station, cross over to the
other side via platform o r stairway, and head
back the other way. A small stat ion will exit
on the street; you must cross and pay
another fa re. Don't cross the tracks! It has a
third rai l. People get killed . This rail is
outside the main ones, not in the ce nter like
Lionel.

Passengers have been Pavl ov'ed to enter
and exit cars briskly. All you have to do is
sta nd in the c rowd and be swept aboard
without effort on your part. When you ride,
avoid the doors, o r you may be left outside
on some platform wit ho ut ever knowing
how you got there .

There are many more subway cops than
there used to be, and subways are pre
su mably safe r. They should be avoided late
at nigh t, however.
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Warren at Broadway, facing east.

Incredible as it seems, Manhattan was
once a place of white wooden hou ses and
shady lanes and cornfields. Oh, it was a city
all right, but o n the 1900 model. The story
goes that in the early years, a promoter
proposed that some rather drastic changes in
the physical makeup of the island be
implemented. He announced that he was
going to hire a th ousand men to dig pits,
another thousand to handle cross-c ut saws
(the big, double-ended jobs), and more
thousands to man push-poles on the river
banks.

He planned nothing less than to station
sawyers in the pits, which were to be dug
along Fourteenth Street (then a dirt lane),
who were to saw th at end of the isl and free
from the rest. The pole men would push it
out in the bay and ancho r it there. Besides
high wages, he offered free food, including
steamed cla ms and barbecued oxe n and a
small ocean of beer. Fantastic as it so unds,
the idea has merit.

On th e appointed day, an army of
indigents sho wed up, together with the

NOVI DEe 1975

various contractors including butchers,
fi shm onger s and brewers, reporters,
spectators and police. Onl y the promoter
was missing. When the unpaid suppliers
began to reload their wagons, the picnic
turned into a riot. The lower end of Man
hattan is still firmly attached.

Hoaxes are no longer perpetrated by
private c itizens. Pity. Those we get now
adays lack espieqlerie; th ey 're no fun,
nobod y laughs. They're not even supposed
to be funny.

Everyone drives a car in this day and age,
so why not just drive to New York City?
Well, th ere are precau tions to take here, also.
For o ne thing, as you will discover for
yourse lf, there are too many cars in Man
hattan. The city adminis tra tio n mounted
policies which ac tively discourage people
from driving into th e city. It is not legal to
keep you out, but th ey can make you sorry
you came.

The fir st thing th ey did was to make the
tolls on bridges and tunnels on e-way. For
example the Holl and Tunnel, Lincoln
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Tunnel, George Washington Bridge and
Tappan Zee Bridge - all cost a dollar
eastbound, and are free westbound . This is
to encourage emigration . Some inequities
exist in any plan, of course: A jerseyite
drives to work in Manhattan and dies there,
he's out fifty cents.

Parking in the city is not merely tr icky,
it's a near impossibility. If you do see a
park ing space, stay out of it. It's a trap. If it
weren't, some native would be already in it.
"NO PARKING" signs are usually on poles,
but sometimes you park in a cleared space
and come back to find that portable no
park ing signs have been set up by your car,
and you are in retroactive violation.

My wife drove down to the city to see a
specialist near 75th Street. We parked at
what looked like a reasonable place. The
signs seemed to say that we could park for
two hours. There was a Tow-Away Zone sign
well down the block, but so placed that it
didn't seem to apply where we were. We fed
the parking meter a good breakfast of dimes
and left. We came back a few minutes late.
No car. J found out where the car pound was
(on a dock; they tow away motorboats,
too) . It cost us $50 to get our car, and this is
the going rate. J asked three ti mes if $50
covered all charges and was thrice assured
that it did. Months later I got a bill from the
City for $30, of which $25 was for the
violation, and $5 for a scofflaw charge.
Included was a threat to take it out of my
hide. Granted, we were over-parked, but
$80? Probably, a summons had been placed
on my car, stolen and hawked by the junior
citizenry. The man I called about it told me
this often happened. He thought it was
funny.

If you park in a lot, they will demand
your key lisa we can move it if we need to."
If and when they need to, they move it out
in the street. It won't get tagged, but it may
suffer a scraped fender. "Must 'a happened
before you come in, Mack."

Parking garages are fine, but they close at
5:30 pm or some such, and your car is
locked up for the night. They will admit this
if you ask, but would never volunteer the
information - you are supposed to know.

When I go, I take the bus all the way 
and this is harassing, too - or I drive and
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park in the municipal lo t at Fort Lee, New
jersey. Then cross the river on a bus, subway
downtown. Saves $80 parking fees.

This last trip, my first stop was Canal
Street. I talked to L. Cates, who started in
the middle 40s. He has one of the best
stocks in the city, including solid state. He
told me that Leopold was no longer at
Leeds, and that Mike Kranz had retired.
Many of the old stores are gone. Leotone on
Dey Street. For that matter, so is Dey
Street. Cates' place is the first I'd visit on a
subsequent trip. It is on Canal between Sixth
Avenue (Avenue of the Americas in the
modern mode) and West Broadway, north
side of the street, number 383. Across the
street on the corner at 380 is his old place,
now called Richmond.

The store is a little different, the stock is
different, but with many good items. The
walls are lined with test equipment - few
ascii Ioscopes, and these mostly early Te k
tronics, the small ones. The bulk is special
stuff of all kinds. I noticed a bolometer,
whether with bridge element or not J don't
know. But this is an indication of what you
can find.

In the next block, three plastics houses,
one metals house (rod tube, sheet,
aluminum, stainless, grill) and three or four
radio houses. One good.

Then on to Chinatown for lunch. At the
corner of Mulberry and Canal, something
new: A small movie house for Chinese,
showing japanese X-rated films. It had to be
small, being in an office/apartment building.
Chinese, because the show-cards were tit led
in ideographs, without any Roman letters at
all. Why japanese? Good question. The
japanese consider luxuriant eyebrows to be
a beauty mark, and the pictured characters
had them. Shaggy ones. This ends the
question period.

Up to Matt Street and following it near ly
to its far end, to a Chinese restaurant,
downstairs. I remembered it from 20 years
ago. Egg Faa Yang. Yat Gar Me in
("Yah-ka-minn") kumquats. The tea is
genuine Chinese tca now, from Tai Wan, far
more tasty than the dark stuff of only a year
ago.

Now downtown to Warren Street. Leeds
(at 57 Warren) under new ownership, loo ks
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much th e same, exce pt fo r a less lavish
window displa y . Metro , on the o the r corner
is supposed to be all hi -fi no w. Isn 't. A
studio has been added, but th e place is t he
sa me as it always has been , even to the
Grebe receiver in th e window. He has a
different kind o f customer, less soph is ticated
th an Cates', but still inclined to do his own
electro nics. They wan t informati on , and
more than th at, reassurance, and they get it.
I can remember when I t hough t speakers and
transformers had to be matched to thee
Ohm, and sympa thized . I had to ta lk to
Denby, the proprietor, between customers,
of-c ourse, and these came in a steady stream.

It came to me, th en : Surp lus merchan ts
and customers understand each o ther.
Denby didn't waste any time, but he gave
each customer his full atte ntion. The t raffi c
flow was steady, and fairly rapid. With Cates
o n Canal Stree t, a custo me r wouId duck in,
ask for some th ing, get and pay fo r it, and
then duck o ut. Th e rate seemed to be about
four in ten minutes - I should have timed it.
T hey knew exactly wh at t hey wanted, and
he knew what he had . It takes t ha t ki nd of
merchandising with small-profit items and
New York rents. Lots of o ther merchants
could learn from men li ke th ese.

Bl an , next door at 52 Warren, has a lot of
s pec ia l industrial st uff, not su rplus.
Lafayette at 45 Warren , is bli ster-packed. G
& G has moved upstairs over Lafayette, no
longer at Leonard Street. T he proprietor is a
very old gentleman who could have re tired
man y years ago but chose to con tinue
merchandizing. Hi s sign at the door is a sign
of the times: "Door locked. Call 267-4605
for entry. Retail sales Saturday only, 9:30
am to 4: 30 prn. " He always had a good
catalog, and specialized in military/ radio
surplus and airc raft instruments.

Co rt landt Radio also has a good
catalog, and was also locked up , th ough it
was only about 4:45 pm. Thi s parts house is
at 1144 West Broadway, near Chambers.
Arrow, at Chambers and Church, a coup le of
blocks east, is an o ld par ts house with a ham
department. They had crysta ls fo r any fre
quency in the old days. You can sti ll get
miniboxes there . I even saw the long ones,
th at you put th e strip-lines in for UH F
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co nverte rs and such. But all of these
merch ants li ke the large un it sales and th is
means TV and hi-fi. That 's wh ere the money
IS.

Back o n Warren Stree t - Radio Row,
Inc. holds no interest for hams, because it is
a T V outlet. Pity, with a name li ke th at. On
Churc h Stree t (number 178) between Reade
and Duane Streets dwells Adson. They too
have miniboxes, and a lo t of books and
parts.

Harrison has moved out of town, so there
is no big ham-onl y store.

Uptown: Another Lafayette at 55 45th
Stree t. It was closed, bu t all I saw was TV
and hi-fl . But a few doors to th e east, at 35
West 4 5th, is Heath ki t. It was closed when I
go t t he re, bu t a p pea rs to be
age ncy/a d visory/test ce nte r, wi th an
ex tensive window displ ay. Leonard Radio is
now upto wn a t 1165 Broadway, north of
45 th. Radio Shac k is on West 45 th , next to
the Hotel Normandie, opposite th e Topless
Go Go Bar, west of 6 th Avenue.

Oh yes, Barry is still at 5 12 Broadway,
just no rt h of Cana l, be tween Broome and
Sp ri ng. You can spo t his ye llow sign, with
just the name in vert ical letters.

Last, but not least , th e FCC office where
ham exams are given has moved f rom th e o ld
brick Post Office buildin g o n Chris topher
Street, about te n bloc ks south to 20 1 Varic k
Street. Var ick is the con tinuat ion of 7th
Ave nue, starting at Houston , which is a
divi ded park way as o f recent years. Ta ke the
West S ide IRT subway to Houston and you
will be ve ry close.

It is a pity that so many stree t signs are
mi ssing, and $0 many house numbers over
doo rs , but t hat 's New York. Got to keep th e
cars ou t some way. Oh , I forgot: The ham
exams are Wednesdays onl y and require a
Post Office money o rder for $4 made out to
the FCC, or you don 't get to take it.

Now t ha t you know wh ere some o f these
places are, and you don 't have to hunt for
them, you can at least man age a Chincse
lunch in additi on to sho pping. (In Chi na
town everyone drin ks coffee , th e place is full
of coffee sho ps.)

If you can, get th e Exxon map of New
York City and Long Isl and . It is exce ll ent.
And if you watch, you will see some odd
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Nickel ·sil ver term inals

Super-v ersatile'"
building blocks f or ex perimental circuits
Univ er sal .10" matri ces o f Create custom breadboards in minutes

so lderless. p lug-in t ie points with these new instant·mount str ips.
• . DISTRIBUTION ST RIP (top) conta ins

For ~ II DIP s and d,~~r?tes 2 continuous buses of 12 connected 4-
with leeds to .032 d,a. t ie-point termina ls. Size: 6.5" by .35".

tntereonnect wit h env solid TERMINAL STRIP conta ins 128 s-ue
w i re up to N o. 2OA.W.G . point terminals. holdS up to nine 14-pin

DIP's. Size: 6.5" by 1.36" . In tegral ,
ncn-shonlnq, instant-mounting beck -
ing permits qu;ck build -up of special

ORDER BY PART NUM BER breadboards using any mix of snos.
923277 distribuncn stnp •• .$2.50
923261 terminal strip ... .$12.50 Other models a vailable.

We honor v.c .snd BAC. chsrg... , Add _ S HIPPINOi HANOll NOr'O.O.
Add 581"' 1~' on DH ~nd CA orders, t"". f 0 U~'~ "O.OO 11.00 . l\l

IF.D.B PSln...villeoncompanyP.O.'s.) 'h·. c~a~ 1'0.0"0'25 00 '50 lIll
DeItIermqu"'e~mvmm ". 25 0'ro5C00 2.00 00

sights in the city. I saw a Roll s Royce
turnin g into Reade Street and did a double
take. A Roll s is not a large car, about
Buick-sized, but Reade is a small street.
The n I saw that the cl assic Roll s front end
had been mated to a VW, or the bug
behinder grafte d on to a Rolls front end 
anyway, the mutant made the turn as if
hinged in the mid dle. Beau tiful work
manship, no seams , a body-sh op job, likel y,
but there was no advertising sign o n it.
Possibly some body 's comment on body
sty li ng or prestige cars.

On Ca nal I saw a Pontiac sedan double
parked, way out in th e st reet, in that traffic!
A police off ice r was writ ing out a $25 ticket ,
and a woman was leaning out the ri ght front
window and milking the horn , the cop
threatening her the whil e. It looked as if Pop
told her "I 'll only be a minute" and went
into a sto re, takin g the keys with him. He
was probably hiding the re. First tim e in
years I saw abi g car get a t ic ket. Maybe they
should leave the isl and where it is.

• • • BACH

Soon to be extinct . • •

name

or $45 for 10

z ip

oMasterC h arge #
st at ecity

O Ch eck /Cash OBank Am erica rd #

address

E xpira tio n date Signatu re

Send to : 73 MAGAZINE, Peterborough NH 03458
Note : Offer valid only unti l current su pply is depleted .

Dest ined to fo llow the pa th of the d ino saur and low taxes . .. GONE
FOREV ER! Since 73 is goi ng to the new 8Y2 x 11 format in January,
no add it ional bin ders for the c urren t 9 x 6 size are being ordered. That
means, when the few we have on hand arc gone , there will be no more
available . . . EVE R! The y will pro bably beco me co llector 's ite ms.

Keep your pre-l 976 issues o f 73 safe fro m being lost o r damaged . . . in
these handsomely appointed binders with rich red covers and gold
lette ring. Each binder holds 12 issues . . . makin g an excellen t refere nce
handbook . . . several binders fo rm a quali ty lib rary you can be pro ud
o f.

Order yours today . .. befo re they are go ne ... only $4 .95 each or 10
for $45 . SEND IN YO UR ORDER RIGH T NOW . .. DON'T MISS
OUT ON T HIS LAST C HANCE ! Orde r right from t his ad ... by check,
BankAmeri card or Master Charge (include card number ..nd expirat ion
date).
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Now you can learn the code in a fraction of the time it
used to take!

•

/
•

,

•

~CODE~COURSE~
• . ",,) .

.. " ,' ,' . '.
.

"
four speeds

available
Plays on any cassette player so you can
practice anywhere anytime!

o 5 WPM This is the beginning tape for
people who do not know the code at all. It takes
them through the 26 letters, 10 numbers and
necessary punctuation, complete with practice
every step of the way using the newest blitz
teaching techniques. It is almost miraculous! In
one hour many people - including kids of ten 
are able to master the code. The ease of learning
gives confidence to beginners who might otherwise
drop out.

o 14 WPM Code groups again, at a brisk 14
per so you will be at ease when you sit down in
front of the steely eyed government inspector and
he starts sending you plain language at only 13 per.
You need this extra margin to overcome the panic
which is universal in the test situations. When
you've spent your money and time to take the test
you'll thank heavens you had this back breaking
tape.

. ' '..
. ~ : ,.

o '. '. ,
. , -. e- -e '. <

o 6 WPM This is the practice tape for the
Novice and Technician licenses. It is made up of
one solid hour of code. sent at the official FCC
standard (no other tape we've heard uses these
standards, so many people flunk the code when
they are suddenly - under pressure - faced with
characters sent at 13 wpm and spaced for 5 wpm).
This tape is not memorizable, unlike the zany 5
1fIIPm tape, since the code groups are entirely
random characters sent in groups of five . Practice
this one during lunch, while in the car, anvwtrere
and you'll be more than prepared for the easy FCC
exam.

o 21 WPM Code is what gets you when you
go for the Extra Class license. It is so embarrassing
to panic out just because you didn't prepare
yourself with this tape. Though this is only one
word faster, the code groups are so difficult that
you'll almost fall asleep copying the FCC stuff by
comparison. Users report that they can't believe
how easy 20 per really is with this fantastic one
hour tape. No one who can copy these tapes can
possibly fail the FCC test. Remove all fear of the
code forever with these tapes.

I
I Name

I Address

ONLY $3.95! 73 is in the publishing business. not
tapes, so these are priced much lower than anyone
else could sell them. Have you ever seen one hour
cassettes for under $6?

ORDER NOWI

Call

I City State Zip

I
I
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o 5 WPM 1 hr cassette $3.95 0 14 WPM 1 hr cassette $3.95
o 6 WPM 1 hr cassette $3.95 0 21 WPM 1 hr cassette $3.95

o all four cassettes $13.95

73 Magazine - Peterborough NH - 03458
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GIANT NI XIE CLOCK - 4 digits - 2 .5" displays.
Com p lete kit - c i rc u it board, instructions and all
parts ex cep t c ase and line co r d. Only $29.95 ppd.

------------
( ~~%I]J~
'""-: TRADING CO.

Big Display V A N CLOCK - designed to mount
into the w all o f a van or m otorhome. This clock
features six .6 " readouts and a flat case, 4" x 7" x
1.5" for easy reading and easy mounting. All the
features of our smaller car clock are also built into
this clock.
Parts kit without case ..... .... . .•. $39.95 ppd.
Parts kit with case incl. $45.95 ppd.

ear ~eloek

Solid State Music's 4K x 8 MEM ORY BOARD
KIT. Directly Mark 8 cmnpatible - Al tair interface
data provided. Complete ki t co m es with dual -sided.
plated-through board, sockets, all necessary cap ac i 
tors and resistors, and 32 prime 2102 memory
c h ip s, tested to either 1 rnsec or 500 nsec.
Parts kit - 1 msec chips $100 ppd.
Assembled board - 1 rrrsec $130 ppd.

(1 week delivery time)
Parts kit - 500 nsec ch ip s $132 p p d.

(kit form only)

Solid State Music's UNIVERSA L I /O BOARD
KIT. Altair 8800 compatibl e - 1 a-b i t input port,
1 8-bit output por t - b oth TTL c o m p at ib le.
Breadboarding space for 2 regulators, 34-16 pin
dips, 6 -14 pin dips and 2 -28 pin dips. Kit includes
parts for both I /O p orts, 1 +5V regulator , duat
sided plated-through board and instructions. Only
$49.95

6 digi t AUTOMOTIVE CLOCK KIT complete with
a c ry st a l timebase acc u ra t e to .0 1 percent. 1 2 volts
d c o p erat io n- - buil t -in noise suppression and
voltage sp i ke p r o t ec t ion. Readouts blank when
ignition is off - draw s 25 mA in standby mode.
Has .3 m. readouts. Use it In your c ar or for all
applications where a battery -operated clock is
needed. Appro ximate si ze - 3" x 3.25" x 1.75" .
Parts kit without case ..•.... .... . . $29.95 ppd.
Parts k i t w i t h case incl $34.95 ppd.

60 H z. CRYSTAL TtMEBASE KIT with .01
percent c r y st al. 5 -15 V de operation. Draws only 3
mA at 12 V dc. Single IC - very small size - the
PC board is 1 %" x 2". 9 other output frequencies
are available on the board . Ideal for use with the
MM 5309 cl o ck ch ip as a clock , timer or stop
watch.
Complete parts ki t _ $10.95 ppd.
Wired $15.95 ppd.

Except for the assembled memory
board, all items are shipped within 24
hours.

TO ORDER OR REQUEST INfO WRITE ,

MM 5320 TV CAMERA SYNC GENERATOR 
this LSI chip su p p l ies the basic sync functions for
either co l o r or monochrome 525 line/60 Hz
camera and v ideo applications . The pri ce ts $4.95
ppd and in cludes the data sheet.

MM 5309 CLOCK CHIP - features reset, 4 or 6
digit operation, MULTIPLEXED seven segment
and BCD output, leading zero blanking, 12 or 24
hour, operates o ver 11 -19V range. Only $5.95
ppd., includes data sheet.

PARTS :
1 rrtsec 21 02s 8/$21 .95
500 nsec 21 02s 8/$29. 9 5
1702A /lV er asab le PROM (da ta) $24.9 5
53146 digit clock $ 3 .95
MC 4024 Dual 25 M Hz voltage
controlled multivibrator $ 4 .95
MC 4044 Phase/Freq . Detector $ 4 .95

All are ppd.

Kits include all electronic parts, instruction sheet
and etched and drilled PC board. Calif. residents
add 6% sales tax.

FL YER AVAILABLE 
WRITE FOR IT

~~~£lW~·BOX3357
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Bill Past ernak WA6ITF
c/o 73 Ma gazine
Peterborough NH 03458
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•
In

I n October of 1960, a man's dream
became a real ity. The man was Wayne

Green W2NSD and his dream was to publ ish
an amate ur rad io magazine that wou ld tru ly
serve the needs and interests of all ama teurs .
Wayne must have done somet hing right,
because today, some fiftee n years later, 73 is
still around and still growing. There have
been many changes since Volume 1 - Issue
1 and wha t you are read ing today is the
culmina tio n of many years of hard work, ye t
ever changing to keep up with yo ur needs.

I was 18 years old and living back in
Brook lyn where it all star ted at the time.
1379 East 15 Street, Brookl yn, New Yor k,
was the original "office" fo r 73, jf it could
be calle d an office . Actually, it was a rented
apart ment on the seco nd story of a t wo
story house in what is known as the Flat
bus h area of Brooklyn and served the
multip le pu rpose o f editorial o ffice, drafting
room, and layout area as well as a home for
the edito r himself. The sta ff: basically 99%
Wayne and Virginia.

I learned about 73 just befo re Issue 1
went o n the ne wss ta nds throu gh two friends
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that would both figure in th e early succ ess
of the magazine. One afternoon in mid
September of '60 I was " bumming" aro und
with Larry Levy WA21NM and we happened
to run into Joh n Pete rson WA2FMF. At that
time John li ved o n East 8 Street and afte r a
couple Cokes at John 's house it was
suggeste d that we walk over to pay Wayne a
visit and see how his project of a new
amateur radio magazine was ge tti ng on. It
was on th at day that I too became hooked
o n writing about our wonder ful hobby due
to the mystique of th at man himself, Wayne
Green. Looking bac k ove r the years, I can
see that I was not the only member of o ur
" tr io" that go t hoo ked into the amateur
publication field. Within months of the firs t
issue, Larry had beco me a regular co n
trib utor to 73 and most of his artic les were
fa r ahead of their time. In fac t, Larry
discovered the transis tor and the man y USes
it could be put to about 10 years ahead of
the ARRL, and whenever so me thing new
came o ut of the INM basement workshop o n
East 18 Street, it was shared wi th the wo rld
in short order through 73 . John became a
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sta ff assi stan t in ' 61 and remained wit h 73
ti ll he ente red the Ai r Force. Of our trio,
Larry is the only o ne left back in New York .
A few ye ars ago, John and I became nati ve
Cal iforn ia ns. Ac tually, it was talk ing with
Larry this mornin g via Ma Bell that brough t
on this artic le.

On page 25 of Issue 1 is where the
guide lines for the fu t ure of 73 were set. In
lookin g back over the past 15 years, I t hi nk
the magazine has tried t o live up to what was
said th ere .

Policy #1 : We are not mad at anybody.
We were n't, but unfortunatel y others were
mad, or perhaps jealous of 73. Ti ll that time
there had been little competit ion wit hin the
field of ama teur radio magaz ine pu blis hing.
In fact it had bee n for many a year a t wo
magazine market wi th o ne ec hoi ng t he ideas
of the o ther. All of a sudden new com
petition wi t h new forward loo king ideas.
Not only was 73 breaking do wn all th e o ld
"dogma" th at had been fed to hams for
man y a year, but givi ng the o thers a ru n fo r
th e money in doing it. Of co urse the
competit ion wou ld get mad and try to
retal iate; in bu siness you are a foo l if you
don't. But th e fact th at 73 is still here tod ay
mu st say some thing. Tha t fact that 73
continues to grow must eve n say more.

Policy #2: Amateur Radio, in its dual
role as a means of arousing the interest of
youngsters and providing the basic training
for entry into the field ofelectronics, one of
the largest and most promising fields we can
see ahead, and as one of the most important
means of communications between the
peoples of the world on a people to people
basis instead of through the press or govern
ment channels, is probably the most im
portan t hobby in the world today. We can
keep it important by being aware of what is
going on in our hobby and being technically
up to date. 73 Magazine is dedicated to
focus the frontiers of amateur radio. I will
strive to broaden the technical interest of
the amateurs and encourage them to higher
technical attainments and abilities by means
of technical and construction articles written
by the best talent available. Through the
years and down to the present the forego ing
has held true . No one can deny t hat 73 has
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always been a bi t ahead of the othe rs in
bringing to amateurs the most innovative
technological advances, and doing so on a
level that the average ham cou ld comp re
hen d. You don't have to be an engineer or
physic ist to read and understa nd what comes
in 73. It's written for the average ama teur,
not the intellectual minority .

Broaden interest and encourage high er
levels of tec hn ical in terest ? Th at began with
Issue 1. A glance at the table of contents
revealed everything from a tubeless elec
tronic key to a tech art icle on how to FM
you r transmi tter with a newly discover ed
device known as a Varicap Diode. This was
well before the days of pac kaged import
radios and moun taintop repeate rs ! Today 's
biggest trend being written about way back
then , wow! Down through the years 73 has
tried to keep a little ahead of the rest a nd
has made a couple of boo-boos. But, 73's
staff has never been too big or comp lacent
to admit they made a mistake and publish
corrected information . Maybe that's part of
the reason 73 is st ill around; it gre w but
never forgo t what it set out to do. The staff
may make mistakes in the future; no one is

Odober 1960
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perfect bu t at least 73 is willing to face the
challenge of the future with a keen eye and
open mind. The precept as se t down in
poli cy #2 holds as true today as it d id in
1960 and perhaps even more so . To th at
ideal this magazine is and always has been
dedicated .

Policy #3: Few talented writers have
continued to buck the present system
whereby they receive either nothing for their
efforts or else have to wait from one to three
y ears for minimal pay. 73 has established the
policy of paying for all accepted articles
with immediate cash. This seems to be

bringing new li fe to the field for we are
receiving top notch articles from some of the
best authors in the hobby. In the years t hat I
have been associated with 73 the above has
held t rue wi thout excep tion. It's simply the
prin cip Ie of getting what you pay for. If you
are go ing to stimu late an author to write,
then pay on the line if you want it. But it
was more than th at. Ou t of the ranks of
cont ri buto rs came some of today '5 best
kn own a nd respected writers because 73 was
not scared to print t he work of a then
unknown. It was equal trea tmen t to all
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rega rd less of writing back ground that was
para mo unt. Articles were judged on their
technological merit a nd the kind of in teres t
they wo uld provide the reader. Some
authors have gone o n to careers in the fi eld
while to others it was a o ne-sho t deal and
they were never heard from again . In all
cases it has bee n up to the au thor to decide
if he wanted to co ntinue o n his writing, but
the pages of 73 have a lways been ope n to a ll.
It has been you, " Joe Am ateur," that has
guided the destiny of 73 all these years; the
sta ff has only given what you as ke d of it. I
perso nally have never had to requ est pay
me nt for an ar tic le publ ished in 73; the
chec k has a lways arrived well before the
publica tio n date. To 73, a pr omise made in
print is a promi se.

Policy #4: It is our intention, the SEC
permitting, to open the ownership of Ama
teur Radio Publishing lnc. , to interested
amateurs so that the ownership of the
magazine can be Widespread and the maga
zine will be truly owned and run by licensed
hams. Th is is one part of th e dream that has
yet to come to fruiti on, but who are we to
know what the future might hold ? Someday,
thi s part of the dream that is 73 might well
come to pass. Who are we to say?

Policy #5: We intend to encourage and
promo te the publication of bulletins to bring
specialized operating news of the many
facets of amateur radio: VHF, RTTY, OX,
Tra ffic Handling, TV, etc. No one can deny
that over the years we have lived up to this
o ne. There have been countless specialized
publications as an outgrowth of 73 over the
years: books on ATV, VHF, repeaters, coax
cable; the list is almost endless and continues
to grow. Well before repeaters were the big
"in thing," 73 was publi shing it s Repeater
Bulletin as an aid to the owners and users in
the Northeast. Believe me, as one of the
contributors to Repeater Bulletin, it was
strictly a labor of love th at served the
purpose of its time and fin ally outlived its
utility. But it was there when the need was
there and becau se the need was there.
Financiall y it was an economic d isaster.
There were but two organizat ions th at cou ld
have handled suc h a project, the Leagu e or
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SP EC I F Y POS OR NEG G ROUND

,

GLOW_IN_THE
DARK"n" PADS

G UARAN TEE D R F PROOF

WILL MOD ULATE A NY T RANSMITTER

LED TONE & BATTERY INDICATOR ...

CLU B DISCOUNT

ON 10 OR M OR E

SH IPPE D
FROM ST OC K

S IN G L E UNIT A BS C ASE - F ALSE T ON E PROO F

SC HEM A T ICS FO R J W I RE H O OKUP O N REQUEST

65.00

TEK SER IES

(All .40" TH ICK I

TEK-125
158 ")( 2 -08 "

. .. WA61TF

TEK-1 65
2 .08 ")(2 -08"

$57.50

ADJ. LEV E L CON TRO L 6 -16VDC . I S mA max .

X TAL CONTROLLED DIGITAL CMOS

73. Since the League showed no interest in
that direct ion , 73 too k on the task si nce
someone had to do it. When its job was done
it went away, but the job had been done and
tha t's what reall y cou nts.

Well, there you have it. A brief sy nopsis
o f the past 15 years and a review o f the
accomplishments that have gone befo re us.
I f I see m a bit proud t o be associa ted with
this magazine, you are abso lu tely right. We
have proven th e self-p rofesse d expe r ts
wrong, survived a nd prospered, thanks to
vou. We never forget that a magazine is onl y
as good as its readersh ip and being associa ted
with amateur rad io opera tors like you is o ne
of the most st imu lat ing ex per iences one can
imagine. The new ideas, new concepts and
new frontiers are but limi ted by your o wn
imaginati on, and when that imagination
takes root, blossoms in to a real ity, the first
no tice of it usually is to be fou nd in the
pages of 73. May be we have no t been able to
keep each and every promise verbatim, but
we are st i ll trying. We are not afrai d to try !

THE
CURVE TRACER

THAT WON'T
COLLECT DUST.

The Hicko k Model 440
semiconductor curve tracer is
all purpose and convenient to
use. It's the ideal instrument for
test ing , evaluating, c lassifying
and matching all types of
transistors, FET's and diodes.
You'll get stabie, full range
dynamic displays that you can
accurately scale right from
the screen.

• Pull-out card for easy, fast
set-up and operat ion.

• Set-up marks for rapid set-up
of 80% of tests .

• Unique INSTA-BETA display
takes the guesswork out of
transistor and FET parameter
measurem ent.

• In-or-out of ci rcuit testing.

• A full range professional
tracer at a price you can
afford.

The Model 440 is the most
modern, versatile tracer
available. See it at your Hickok
distributor or send for our
technical bulletin.

$16500

HICKOK
the value innovator
INSTRUMENTATION s CONTROLS DIVISION
THE HICKOK ELECTRICAL INSTRUM ENT CO.
10514 Dupont Avenue. Cleveland.Ohio 44108
(21 61 S41-8060 • TWX, 810-421-8286

I (Quant ity & O EM price $ on app lica t iOn)

, (7 14 ) 6274287 (7 14) 62 7-17 5 3
--_.:... MONEY BACK GUARANTEE·::....- - 
SEND CHECK o r M .O. (C A RESIDENTS ADD 6 '\ TAXI

W I T H MAKE & MODEL OF TR ANSM ITTE R TO :

-•• ELECTROGRAFIX CH'':O~ C':,o~,;~g
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NOVICE THEORY TAPES
Set of 4 Tapes only $13.95

( NOVICE THE ORY T~
" --.:1 .,
~ ~

L -J

0- -~

'1'00'11 be ilS tounded 81 how ''lJl lly simple
the theory is w hen you hear II exp lai ned On
these tapes. Th re e tapes of theory a nd o ne 01
Quenions and answe~ Irom Ihe latest NOVice
ella.... give you the edge you eeee to mel'e
th rough your e.am.

73 is inle.alled in helping !JIlI1 more a.....
leu.,., SO _ 'r. giving you the complete set of
four tilPVS for the inc.e<fibly lo w price 01
ON LV$13.95.

Scie nt ists have pro~en tha t you learn !asle.
by listening then by reading because you cen
play a eessene tape Olll!' end over in you r spare
t ime - even while you' re dr iving! You ~t more
and more info Men lime vou hea' it .

You can'! progress wi lhoul I(lljd fu .....
me<ltals. These lour hoo,-Iong tapes gi"" you all
the '-sics you'll need 10 PMS t he Novice e.am
....'1'1' . You' ll have an understandng 01 (he
biJl,ics wh ic h will be i nvaluable 10 you for the
rest o f your li fe! Can you affo rd to take your
Novice e"llm wit hout fi ru liSlening to your
tapes?

Ham •• dlO ;,; 100 .... 1 II hobby for US 10

h .p il to OUTMN•• Let's leN tt-. whole
-.rid aboul i1l And wt-.l ben.. way
I""n by sporting Ihis .n.ecti... Ii....
grHn bumper stick• • on you. ca.' It 's
only SOl! - .nd it', p hOSPho r..,;anl 10

you CIOn _ it ...n at nighl . Go
.....d •• • SPREAD THE WORDI Order
youn TOOAYI

4 S T U D Y G UIDES
N O V ICE - $4 GEN ER AL - 16
A DVANCE D -14 E XTRA - U

FCC • ••ms gol y ou 5C.lI.ad? Frustrlll.d by
IhlO ry fundo ....n~lI? Th_ ' , no .... d 10
worry. 73", four Lie. .... Study Guides will help
you b.lIfIlII through any of the lour tough
au ms! They are the ONLY guide, which co ..... r
ALL t he INOta.ill yo u w~1 ""... t o know. MoIny
alNOte u", lind t""t 0 .... quick rea di ng lh.ou\lh
o u r guides is • .-.\lh t o get t t.m t hrough with
nolwea t.

• • >

Tho 2-Mtto< fM I...db....-,...._-..-.-

2M FM HANOBooK

.....dbound $7
softbound $5

Conl.;ns a lmo rt • • ery con·
cel va ble c irc u it 'hili might be
.-ded 101' use with . ' ''PII. tt1. ,
Al l <:i, cui" .,.~i...cl in d llQlil .
Al l aspects cow.OId. from l hot
opera'o. 10 the . nl" nna.

..
A must , ... I.... VHF op .

Opening cNpten o n o p«n inv
practices a nd 9""inll n.rted in
VHF , both AM end FM,
folioWfld by 58 ch.pl"" on
building useful lest otqu;pment ,
mod ifyi"lll uist in ll a nd surp lu l
... >

VHF PROJECTS FDA
AMATEUR AND
EXPERIMENTER

SOLID S TATE
PROJECTS ..

Mo'" than 60 projolC'ts of
inte ' est to .nyone in IIlee
tron;C5. The d... ices •• nv- from
• SI mp'" I • • nsisto. tes'", to •
tum TV ,,,0:*.... This eol '-ction
will help you~............ in t i·
....t .ty .cq..., inl"d with " .-n.
iCs end ....,acIO",. lIlc.

DIG ITA L CONTROL
OF REPEATERS

5Oftbound $ 5 hardbound $7
Her. '1 a book for tt.

FMer who _ nt'S 10 def,' lI"
and build a digitlll •• pea le.
con trol l yll. .... Co n tlli ...
IeCtio nl On repe3lan. NltC
log ic fun ction" logic
ci rc u i l d IKign. conuol
IYl t . "", . l u ppo rt ci . cuiU,
mobil . i nSl311l1ti onl .
lo uch -t o .... plus • special
..c tio n o n II " mo n,"
..pealer conITolsyll.....

•

o Novice Theory Tapes $13.95
o Bumper Sti ckers .50 ea.
o Solid State Projects $4.00
o VHF Projects $4.00

2M FM Handbook
o Hardbound $ 7.00
o Softbound $5.00

o Rf and Digital Test Equip. $5.95
o Pract ical Test Inst ruments $4.95
o Novice Class Study $4.00
o General Class Study $6.00
o Advanced Class $4.00
o Ext ra Class Study $5.00

Digital Control of Repeaters
o Hardbound $7.00
o Softbound $5.00

PRACTICAL
TEST
INSTRUMENTS
YOU CAN BUI LD

3 7 si mp le test
instrume nts you can
mak e - covers VOMs.
V TVMs . semtcoo- - 
ducto r test ing units.
dip mete rs. wan
meters, and just about anything else you
might need around the test lab and ham
shack. $4.95

Tota l enclosed $ _

Order fro m: 73 MAGAZINE. Peterborough NH 03458

RF burst, funct ion,
square wave gener·
ato rs, variable length
pulse generators
100 kHz marker. i-f
and rf sweep gener
ato rs. audio esc. aflrf signal injec tor, 146
MHz synthesizer , digital readouts for
cou nters. several cou nters, orescater, mtcrc.
wavemete r, etc. 252 pages. $5.95

Name _

Address _

City State Z ip _

DCash DCheck DBankAmericard n. D Master Charge =
Card No. Expiration date _

Signature _

RF and DIGITAL
TEST EQUIPME NT
YOU CAN BUILD

LATEST RELEASES from 73 publications

_--,N~OV/D EC 1975 203



0'o!
r -.

1-

BADNEUTS'
for the HaTnburglar!

- --
Keep you r eyes peeled fo r these hot RIPPE D OFF, HR-2 sIn 04-02655 on /

ones - and t hank W7UD for corn- August 28 in E·Syst ems parki ng lot in
piling the li st! Huntington, Indiana. Contact : Joe

Shaw WB9 GEO, Lot 90 Wa ll's T railer
Court, Hun ti ngt on I N 46750.
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NEW! Fall Edition

brand new edition of the

REPEATER ATLAS
• More than twice the listings of any other repeater list.
• New Double Listing - by location and also by frequency.
• New Handier Grouping - by call areas - makes repeaters easier to find.
• New Simplified Listings for fast reading - easier to read in the car.
• New listing of all Pirate Repeaters.
• Know what repeater you can use and where.
• Almost 3.000 repeaters listed - for the entire world - not just ARRL

affil iated repeaters.
- - - - - - - - - - - - - - - - - - - - - - - - - - - -----

Name. _

Ad dress _

Cily' State Z i p _
Co --_. ,

o Cash 0 Check 0 BankAmericard I B.\~XAM! R ICAA D~ 0 Master Charge

Card Number Exp ir a t io n Dale _

ONLY $1.95

Signatu re _

O rder now f rom:

RADIO BOOKSHOP, Peterborough NH 03458
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Servi ng amateurs since 1928
Come visit with us in "The Land in the Sky"

38.40 B.llm",. AV'''' j@. P.O

FRECK radlo&auppl"
co... lnc.

Il". 7287, A,ho" l1~ NC 28807
I'I1one j704l 2&4 9551

WE GOT 'EM
KENWOOD, COLLINS. DRAKE.
SWAN, YAESU. TEMPO and many
more In stock. Good selection of
used equipment, antennas and
accessories. Quick courteous ser
vice.

S,.,..,..d
S,.nd..d

S, . nd .,d

~."

'"~,
'"'"~,
~,

~,

~,

PRINTED CIRCUIT
EPOXY GLASS CIRCUIT BOARD STOCK;
CARBIDE DRILL BITS; TAPE RESIST;
ARTWORK; BUBBLE ETCHERS
SEND S.A.S.E. FOR FLYER

TRUMBULL
833 BALRA DR.. EL CERRITO.CA. 94530

MASlER C.....RGE _ BAo "KAMERIC",RO· " ''-'Eo, .. n O£L'V ERv ' R~ s roc",

SW,"

Sw.n

'- '
TR 'O

TR 'O

U~."""'"

V"- ,'.on,,,o.
'-

Isol ated - Pad - Dr ill - Mill
Duplicate a ny etched board without
etching. Professional - compact 
useable breadboards. Sizes : .20•.15,
.10 in dia - $7 .95 ea. See : 73. Nov
73, p-19. OST, May 73, p-44, Dec 73,

I C'\ p-14. Hints & Kinks, p-82.
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Mobile Amplifiers With
Versatility

2M 1Q.70L $13995
l O W in - 70 Waut 144 ·14 8 M Hz amp

2M3Q.1 40L $179.95
30 W in - 140 W out 144 ·148 MHz amp

2M10-140L $199.95
10 W in - 140 W out 144-148 M Hz amp

1.3Ml0-60L $159.95
lOW in - 60 W out 220-225 MHz amp

1.3M30·120L $199.95
30 W in - 120 W out 220-225 MHz amp

1.3MlO·120L $219.95
10 W in - 120 W out 22Q.225 M Hz amp

$250 shipping USA, CA residents add 6% tax.

I ,
,

Oft

" ,,~:sse

t~! • 0",.

All Amps: • NEW - Variable T- R delay for 55B and CW
• Fully V5WR & reverse voltage protected
• No tuni ng required across band
• 5witchabl e Class C or AB operation
• Buil t-in TR switching, w/increased delay for 55B
• Full y compatibl e wit h all 1-15W FM/SSBIAM/CW rigs
• All solid-s ta te and microstrip const ruct io n

Also available: 1-10W, 1D-40W and 420-450 MHz li nea rized amps

See your local dealer or write for further information
Dealer inquiries desired

SPECIALTV COMMUNICATIONS SYSTEMS

4519 Narraqansett Ave., San Diego CA 92107

Lou is N. Anciaux WB 6NMT,

Phone: 714-222-838 1

TUFTs
"New England's Friendliest Ham Store"

INVITES YOU TO SEE THE ABOVE LINE

Radio Electronics
386 Main si., Medford MA 02155
Phone: 617·395·8280

Open Monday through Saturday until 9 pm
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INVITES YOU TO SEE THE ABOVE LINE

Radio Eectronics
386 Main sr., Medford MA 02155
Phone: 617·395·8280

Open Monday through Saturday until 9 pm
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PRICE - $2 per 25 words for non
commercial ads; $ 10 per 25 words for
business ventures. No display ads or
agency discoun t. Include your check
with order. Deadline for ads is the 1st
of the month two months prior to
publication. For example: January l st
is the deadline for the March issue
which will be mailed on the 10th of
February.

We will be the judge of suitability
of ads. Our responsibility for errors
extends only to prin ting a correct ad
in a later issue.

For $ 1 extra we can maintain a
reply box for you.

HW-7 KIT. Overpurchase. Absolutely
new in original box. Sent postpaid for
fi rst S60. Schultz, Box L, FPO New
York 09544.

FOR SA LE : leom 230 complete with
all splinter crystals, with gorgeous red
touc h-tone ph one. Manual. 73
staffer's pride and joy. $355. UPS 
prepaid - cashie r's check only. Bill
Edwards WB6BED/1, clo 73 Maqa
zme.

PC BOARD negatives made photo
graphically from your artwork. Now
obtain professional results quickly,
simply . 4x5 53 .00 or SASE for infor
mat io n. Hatfield WA4FRV, 10 139
Apache Road, Richmond VA 23235.
804·2J2.8403.

LOOKING FOR JA N 1961 issue 73
Magazine. Please write, stating price,
only mint condition . All letters
answered. R. H. Wilson. 4011 Clear
view Drive, Cedar Falls IA 50613.

FREE : 8 Extra Crystals of your
choice with the purchase of a new
ICOM IC·22A at S249. With the 10
crystals that come factory-insta lled in
the IC·22A, this gives you a total of
18 crystals ! For equally good deals on
Drake, Collins, Kenwood, Ten-Tee,
Regency, Swan, Atlas, Midland,
Alpha, CDE, Standard, Tempo,
Genave, Hv-Gatn. Antenna Specialists,
CushCraft, Mosley, Hustler, and
others, write or call Hoosier Elec
tronics, your ham headquarters in the
heart of the Midwest and become one
of our many happy and satisfied
c ustomers. HO OSIE R EL EC·
T RONICS, P,O. Box 200 1, T erre
Haute IN 47802. NOTE OU R NEW
PHONE NUMBER: 18121 238· 1456.

OSL CARDS - Something completely
different. Nothing even close to it on
the market! Samples: 25i stamps or
coin. W5UTT, Box 1171 F, Garland
TX 75040.

( :.-\1 ,1 . I,I·:TTER 1 ,1( :El'l ~E I'I .-,\TES 
sti ll being collected by 73 Magazine
for possible cover use. Please send in
an old call letter plate - most
treasured are out-of-district plates
such as W2NSD/N H, etc. Got any real
oldies? 73 Magazine, Peterborough
NH 03458.

NO MORE TIME OUTS!

.0
i i

l 'o'l AN

AUTO

" 6
/(~ ",-t

The RT-1 R.F. actuated tim er puts an e nd to timed o ut
repeaters forever.
NO- Connections to you r rig. (CARRI ER
TRIGGEREOI
NO- Clocks to watch .
NO- Switches to throw.
The RT-1 leaves you free to concentrate on
your driving and your OSO, Just preset the
timer to a ny time from 0-3 minutes and forget
it . Every time you transmit , your carrier
triggers the unit which times until the preset
valu e is reached then gives an aud ib le tone. If
your ca rr ie r is dropped before the end of the
timing interval , the timer resets instantly and is
ready for the next transmission .

Range: 0-3 Minutes in 5 sec, steps.
Voltage: 12·16 Volts DC.

Accuracy: ±3% from +10 to +120 Degrees F.

WRITE FOR LITERATURE

$39 95 Plu.s $ 1,50 postage and han dling ( NJ
• residen ts add sales t ax ).

RONOTEK DlV. FRANKLIN UNIV ERSAL CORP.

925 CLIFTON AVE. , CLIFTON, NEW JERSEY 07013 (201) 778-0003
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FOR SA L E: Drake T R22C 2 meter
FM transce iver wi th mike crystals, 10
new Nicad batteries, Drake ac 10
power supply. AA 10 ampl ifier vinyl
ca rry ing case, manuals. Above pu r
chased new in 1975. $224. Postpaid

• or acceptable offer. George Konnick,
Apt P2, 1750 West Main Street, River
head. N.Y. 11 90 1.

HP-65 USE RS exchange ideas, pro
grams, methods. Monthly newsletter.
Request in formation and sample
newsletter. Richard Nelson, 254 1 W.
Camden PI, Santa Ana CA 92704.

SURPLUS RECEI V ERS, components,
test equipment . Catalog free. Ed
French, P.O. Box 249. Aurora I L
60507.

HT220's, 2 meters and 450 and
PT300 on 6 for sale . Like new and
guara n teed so not inexpensive.
(804-272-8403) Want late aircraft
radio equipment.

WESTERN Electric 3A Speakerphone
complete $125.00. TT Card Dialer
with cards $100.00. Bob Crotinger,
687 French Road. Rochester NY
14618. (7 16) 244-6296 after 7 pm.

WANTE D - DRAKE TC 2 trans
mitting converter, any condition. Will
pay shipping. A lso need INTEL 8080
IC, non working A rgonaut. WB0GAZ.
457 Farrand CU. Boulder CO 80302.

BL1ND HAM, just passed General
exam, wou ld really appreciate used
160m to 10m transceivers donated.
Please send to : WA0YQO, 137 N.
Lawn-Apt. 10, Kansas City MO
64123.

FREE BARGA IN CATALOG. LEOs,
ICs, mic rophones, headsets, resistors.
relays. ultrasonic devices. precision
trimmer capacitors, unique com
ponents. Low. low prices ! Chaney's,
Box 15431 , Lakewood CO 802 15.

PHOT O·STAMPS. Great for QSL
cards. Sheet of 100 stamps. Gummed
and perforated. Send any photo and
$3.95 to: Un ique Photo , Box 496.
Hudson MA 01749.

KWM-1 KWM-2/ 2A S/Line Book let on
Problems and Solutions is completed.
Price $2.50 to cover printing, material
and postage. Frank Andrei W30E L,
MR 1. Saltsburg PA 15681.

VERY INTERESTI NG! Nex t 4 issues
$1 . " The Ham Trader," Sycamore IL
60178. (Ask about our "HAM EQUIP
MENT BUY ERS GUIDE" covering
receivers, transmitters, t ransceivers.
amplifie rs 1945-75. Indispensable!l

RA DI O ARC HIVES, amateur ANEC·
DOTES (then & nowl solicited for
p rop o sed (S AS E subsc r i p tion)
mont hly PR newsletter. Electronic
Avoca tions, 3207 fourth St. N., Mpls.•
Mn.554 12.

FM RECEIVER. preamp, scanner.
UHF converter kits. Harntronics. Inc..
182 Belmont, Rochester NY 14612.

PO LICE AND FI RE Scanner Special
- Regency ACT - R - 10 HILlU 10
channel 3 bands. combined ac/dc 10
free crystals included $169.00 pre
paid. dealer inquiries invited, Four
Wheeler Communications lO-F New
Scotland Avenue, Albany NY 12208.

TECH MANUALS - $6.50 each:
R· 2 2 0/UR R. SG·3/U, URM·25D,
USM-1 59. TT-63A/FGC. Thousands
more available. Send 50li (coi n) for
large l ist. W31HD, 7218 Roanne Drive,
Washington DC 20021.

COLLINS: 30S-1 2kW amplifier,
excellent operat ing and physica l con
dit ion. trade for Bendix R·l 05 1B/E
receiver same cond it ion. Sid Sidman,
Star Rt # 1. Box 88. Oakhurst CA
93644.

FORE IGN LANGUAGE cassettes. 2
- 60 minute quality tapes per set.
French, German, Italian, Spanish. $6 a
set, 4 sets $20. Royal, Box 2 174.
Sandusky, Ohio 44870.

WANTED; T ower, heavy du ty,
motorized crank-up, 80 foot or more.
Also want 30-S1 or Alpha Linear.
W0PDI, Route 2 Box 218, Buffalo
MO 65622.

MI CRO·TO MK 11 deluxe epoxy-glass drilled circui t
boards. $4.00 postpaid; w ith semicons $11.80. K3CUW,
1304C Mass. Ave. S.E., Wash ington DC 20003.

WA NTED: Mobile t elephone equipment such as Delco,
GE. etc. Also heads. decoders, duplexers. Greg Hyman,
WA20TG, 19 Sicard Ave.• New Rochelle. New Yo rk
10804, (914) 636·2494.

In time {or Christmas Compcode offers
W2 EMs Beginner Radio Telegraph Course

on six cassette tapes complete with written
material structured to accelerate learning.

S ix h ours of lessons are se lf-su ff icient a nd have
been enthu siastically used b y a m at eurs. clubs a nd
groups for over fifteen yea rs. Operator ja rgo n.
pro cedure s igns. e tc .• a re full y explai ned. Lear n
cod e fr o m a n expe r t! Perfect fo r n ov ices and
retreads! Th e co u rse t o beat a ll others!
#601 Complete Course $ 24.95 (plus $ J handling)

TAPE SPEEDS
:;: WPM

401 5.1 0,1 5. 20
201 5< 10 W PM
202 10. 15 WPM
203 15. 20 WPM
101 25 WP M
10 2 30 WPM

NOV/DEC 1975

ELDOR ELECTR ON IC SA L ES
Attention Canad ians, la rge selec
tion of ICs and transistors avail
able. Guaranteed q uality co m
ponents. no seconds. SASE fo r
free price list . " If we do n' t list it.
request it. vve' lI get it."

Eldar Electronic Sales, Chase,
British Columbia, Canada

HANDS OFF!
The best poli cy whe n working with
printed circuit boa rds . Thi s littl e gem

$ 7. 50 POSTP AID will let you solder
• a II t hose con-

nections on both
sides of the board
in jig time. Full
1800 rotation 
grips firml y, yet
will not mar.

W.N , Wellman Co.
Box 722 fent on rno 63026
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We make our SkyClaw '" vertical
antennas for the hom who d oesn't wont
to be a jack-of-all bonds. Bec ause no
antenna can be all thing s to all people,
You tune our SkyCla w™ to your choice
o f 160 (50kHz bandwidth),80 (200kHz
bandwidth), or 40 (the whole bond), We
don't fudge the tun ing for multi-bond
pertormance We put the materials into
ilthat let you pump the lega l limitthroug h
it We build it to withstand more wind than
you'll find in a QSO on 75.

And we deliver the whole thing for
579.50, postpaid in the USA Radial and
phasing hamess kits are available, too.

It's self-supporting. Weatherproof. You
put It up yourself with just 4 tools It stands

24'7:' And you connect to on 50-239 in
its bose

Now, then Have you d ec ided which
kind of operator you wont to be?

Yes, Moster.

It's faster tban aspeeding bullet!
More powerful tban the legal limit!

Andable to match longwires with asinglebound!

Did we mention smaller than a breadt>ox?
This omaZJr'lg \IISltor from far-off OhIO has

powers and abilities for beyond ordinary
mortal antenna tuners. Single-handedly It
matches coax feed. random wire. balanced
or unbalanced hne on any ocno. 160 through
10 up to the full legallimll. And Denlrons new
SlIper SuperTuner handles a full 3 KW PEP-in
case you-know-who passes you-know-what.
SuperTuner and Super SuperTuner. Who. in
blackwrinkled finish, fight a never-ending bat
fle for truth, justice, and juicier signals, Up, up

_ _ n_ Just $H9.,50 PR9.1 "l"h..._",

_lAlJi RADiO Inc.
8400 N. Pioneer Park way. Peoria IL 6 1614, Phone 309-69 14840
Diff Morris W9GA O - Jim Plack WB9BGS



MEET THE STATE OF THE ART
ON 2 METERS•..

THE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

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

band. Fully solid-state and em
ploying modular constructio n,
the MULTI-2000 enjoys featu res
found in no other 2m transceiver.

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

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

intermodulat ion
• Introductory price: $695.

al&lJi RADiO Inc.
8400 N. Pioneer Parkway, Peoria IL 6 1614, Phone 309-691-4840
Cliff Morris W9GAO - Jim Plack WB9BGS
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EVERYONE IS ENTITLED TO ONE - RIGHT?
The S.D. SALES Contest is still going on.

We left the ad out in OCTOBER 73.
OUR face is RED.

Win An Atlas Radio Transceiver. See the

S. D. SALES
Ad on page 229 of this issue.
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James P. McAdams WA 50KA
2604 Caks
Pssedene TX 77502

Updating the

Heathkit IB -1101

Fig. 1. Gate and rese t generator , before modifica
tion.

can get away wit h no added integrated
circuits, only switc hing.

Circuit Description

To acco mplish the desired fun ct ions,
switching must be provided for the decimal
point, the ra nge indicator, the gate, and the
rese t. As in the original circuit, no switching
is req uired for t he input to t he memo ry
latch . Of these functions, t he ge nerat ion of

RESE T

OUT PUT

_ I

U

'--

--- -

_I

U

" IC-22 ", •

GATE
. IC-23 p!•

"5-,

GAT E

I NPUT

RE SET

IN PUT

F o r people like myself, who want a
frequ en cy co unter for a t ool instead of

a constru ction project, a good way to go is
to bu y a kit. In particul ar, I have found the
Heathk it IB-1101 to be a very good counter
for the price . The time base is quite sta ble
(mine drifts from 1.2 Hz high to 0.6 Hz high
during warm-up) and it wi ll count to some
what in excess of 100 MHz.

However, it has a problem. The o nly
counting periods available are 1 mi lli second
and 1 second. This ma kes the use of the
cou nter annoy ing in t he "k Hz " posi t ion
because it only updates its d isplay with a
new count eve ry 2 seco nds. Also there is no
way to make an accurate count on fre
quencies below 100 Hz. A 10 second cou nt
is need ed for this.

With these facts in mind, I added cir
cuitry and swit ching to make each decade
from 10 seco nds to 1 millisecond availa ble
from the time base. I also prov ided for
exte rna l gatin g a nd reset. This freed the
co unte r fo r a wide varie ty of counting a nd
timing use s.

At this point, I mi ght mention that I have
never used the ex te rnal inputs. If you are
not interested in the external gating and
rese t functions, and you do not need
accuracy at the low au dio frequenc ies, you
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r-------~- ve P IN I4

"--_ rcao PI N I

'--- IC21 P IN I

D

REAR WAFER

e

IC20 PIN 11 _ ---,

4 ,71<

.,

IGI 9 PIN II __,

EXTER NAL
GATE
INPUT

'1:3'- MHz L AMP
<r-;

L-_ I<Hz LAMP

D

FRONT WAFER

r--j-----~--+-v?J PINI4

r--j---+--VI PIN I4

'"

Fig. 2. 4-pole , 6-position rotary switch connections. Numbers in circles refer to Fig . 3. Letters in
diamonds are Heathkit designations printed on PC board. Switch wafers are sho wn from the rear in the
MHz (1 ms) position.

the gate a nd reset signals might be of interest
to ho me brewers who do not own an
IB·l 101, so I wi ll explain it here.

Fo llowing the ti me base osc illator is a
string of 7490 decade counte rs. Each 7490

consis ts of a divide by 2 and a divide by 5
circ uit. For this application, the binary stage
is used as the input. As shown in Fig. 1, t he
gate signa l is simp ly the output of t he binary
stage. This line connects to the J and K

•

I,

Underside view of the counter, showing the added prin ted circuit board and rotary
switch.

NOV/DEC 1975
•
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Fig. 3. Printed circuit board for the added func
tions, foil side view.

inputs of the first f li p flop in the counter (a
JK flip flop, of course); thus, the gate is
open when the gate signal is high, Using this
scheme, T=l fF, where T is the time that the
gate is open, and F is the frequenc y of the
square wave input to the binary stage. To get
a 1 millisecond count, therefore, apply a 1
kHz wave to the input.

Reset is in effect when t he rese t line is
low. The integrated circui ts use d in t he
counter wil l no t count when t he reset is
activate d. By the way, to reset a 7490, t his
reset signal must be inverted because a 7490

MOUNTING."

Modification Details

A 4-pole, 6-position switch is necessary
and it must be small, due to a lack of space
in the IB-l1 01 . These requireme nts are
satisfied by the Centralab PSA-21 1, It is a
2-wafer ro tary switch . The switch connec
tions are shown in Fig. 2. T his switch
comp letely replaces S102, and, in order to
mount it, you must make a pair of small
plates to cover the square hole fo r Sl 02. The
plates are drille d for the PSA-211 and bolted
to the chassis using the mounting holes for
S102.

Two changes must be made in the printed
circuit board. R21 must be re moved . Also ,
the printed c ircu it bri dge between pins 2 a nd
5 of 1C-2 3 must be broken so co nnectio n
can be made from the ex te rnal rese t cir
cuit ry to pin 5. Do not brea k th is bridge if
the external funct ions are not desired.

Due to th e small size of the pad s o n the

resets with a high inpu t. The logic t iming
diagram in Fig. 1 shows how the reset occ urs
just before the gate pulse. Th e NAND gate
requires that the gate line be low fo r a reset
to occur.EXTE RNA L

RE SET
INPUT

'. '
•

•
•

. '
®
o

Lucky for you we still have atlases. These are not
cheap junky discount-house type trash atlases, these
are the finest ever made, profusely illustrated ,
exq uisite in appointment, a joy to behold , a pride to
own, a king couldn' t do better. Hammond spares no
expense to turn out the very finest atlases in the
entire world . The only expense that is spared is the
one we spare you by making these extraordinary
books available. Where else can you buy a $20 atlas
for only $7. Order now , we have a limited supply,
and can't get more before Christmas.

tutATlA.§!

------------------------
73 Magazine, Peterborou gh NH 03458

_Check

master charge_ ...._ ea.

_ _ Money Order
IBANKAMfR ICARDI

Master Charge# Ba nkAme ricard# _

---
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Fig. 4. Mo dified gate and reset generator with the
fu nction switch in the ex ternal position.

e.es
N 141

o s v
",SFER

CLOCK

'"
"IEM

6f10p~ '"H , WAVE '0
ROM IC-21 0 ) IC-23 e

c
as o s

r.

o ,
, IIC-23IC -22 , a, , •

'" '", 1/4 'II "
(!

R ESET

~~yy ~~~!!!n!!!U!!~IIIP~~
P.O. Box 961. Temple City, CA 91780

. ..WA50KA

INVERTE
GA T E

Only 1.55 x 1.65 x .4 inches
Fits right into existing equipment

High sens itivity: 35 mv, at 500 MHz
15 mv, at 150 MHz

Input impedance: 50 Ohms
Requires 12 to 15 V de at 100 mA
max.
TTl compatible output FINil 0
Overload protected
PS-M prescaler module wired & tested

$ 99.00 plus $.85 ship ping
WRITE FOR DATA ON ENTIRE L INE OF
PR ESCA L ER S
All orders please add $.85 fo r shipping Calif .
resid ents ad d 6% sales tax

500 MHZ SCAUH MODUU

••

W resistor between pins 9 and 14. The
switch is then mou nted on the back pa nel
and co nnected between pins 3 and 9 with a
twisted pair . Whe n you close t his switch, t he
cou nter will fu nction nor mally. This mod i
ficatio n is not in the photograp h, but it is in
my counte r and it is quite satisfactory.

These modifications should add greatly to
the use and enjoyment of your I B-1101
co u nter,

Fig. S. Circuit to allow continu o us transfer of the
count to memory, independent of the gate or reset
sta re .

RESE T

,
IC-22 re

e

"

e

•

~-~ GAT E

c

c

o 0
o 0

c 0
o 0

4.71\

. ,

EXTERNAL l~~\-: ' >-~'k:~
GA TE ~
INPU T

4 711

EHER NAl
RESET H-
I NP UT

Heathkit board, small wire and care in
so ldering should be used . I used #24
stranded wire wi th teflo n insulatio n (Al pha
Wire #2844/19) . The teflon is ve ry co n
venie nt because it wil l no t scorc h or shrink
fro m the heat.

Fig. 3 shows the prin ted circu it board for
the added decade and externa l inpu ts. It is
installe d by perching it on 3 pieces of stiff
(#18) bare wire which are soldered to the
mounting pads on the added board , and to
the ground plane on the Heathkit board, as
sho wn in the photo, One of these provides
the ground connectio n for the extra board.

Take a look at Fig. 4. I d id not notice this
wh en I originally performed the mod ifica
tion, but if you co nnect p in 5 of IC-23
di rectly to the external reset input , one of
the added gates (inverters) can be elim
inated. The advantage of doi ng this is that
IC-23 has an unused gate . So, by ma king the
proper cha nges to the Heathkit circu it
board , the extra 7400 can be eliminated . I
leave thi s as a suggestion to you .

The only thing left is the functio ni ng of
the exte rnal inputs. When the ex ter na l gate
input is low, the gate is closed. When the
ex te rnal rese t input is low, the counter
rese ts, independently of the gate. Wi t h the
con nectio ns as in Fig. 4, t he count cannot be
transferred to the memory and displ ay unti l
the gate is low. This means that you cannot
see the tally unti l you close the gate. The
addit ion of a switc h, as shown in Fig. 5, will
allow the count to update 5 times per
second inde pe ndently of the gate and reset
condit io ns.

To do th is, remove IC-23 and break the
prin ted circuit bridge be tween pi ns 3 and 9.
After rei nserting IC-23, solder the 4.7 k 1/4
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AM
ELP

According to long-standing policy,
73 Magazine makes a continual effort
to match those in need of technical
help or inst ruct io n with those who
feel t hey can offer it. If you find
yourself in one of these two cate
gories, please do yourself and amateur
radio a favor by contacting Ham Help,
73, Peterborough NH 03458.

I would like to get on the air, but
need a little help in code practice and
general laws, plus a brush up on
transistors. Have most of my technical
background in tubes. Would sure
appreciate someone's help, around the
Santa Monica, Ca. area. You sure are a
Godsend to people like us.

Louis W. Schwamberger
3139 Sawtel le Blvd.

W. Los Angeles CA 90066
Phone 398-3046

I have just fin ished reading one of
your Ham Help co lumns. I have been
try ing to get in contact w i th someone,
anyone, in San Antonio, Texas, to
help me become a ham radio operator
- the right way,

I have looked in the phone book,
called several radio repair shops (and
even the local radio and TV stations),
but the only th ings they could come
up wi th were "CB" clubs. I am sure
there are hams and ham clubs in the
area, but I have been unab le to con
tact any of them - and even then I
don't know if they would help me.

I know qui te a lot about "CB" but
almost nothi ng about ham operation.
" CB" has turned into such a night
mare that it is no longer serv ing a
useful function in this area . I wou ld
desperately l ike to become a "good"
ham but I do need HELP.

Dale C. Babb
5763 Broken Lance

San Antonio T X 78242
(5121623-3942

For the names of this month 's Ham
Helpers, please refer to our LETTERS
section, beginning on page 6. - Ed.
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• SOLID STATE
• BROADCAST QUA LITY PERFORMANCE
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• •
2 meters

• All solid state
• strip line design
• Broad band
• High efficiency

• HIGH PO ER
RF AMPLIFIERS

PA 14U/10 5-15 watts in for 100-1 50 watts out @ 13.6 volts
Ty picall y 14U watts for 10 watts in

PA 140/30 1540 watts in for 100-150 watts out @ 13.6 volts
Typically 140 watts for 30 watts in

Power boosters for 2 meters, Class C usi ng balanced emitter transisto rs
for long life and high SWR protection. For FM mobi le or fi xed operation .

UP TO 150WATTS OUTPUT
POWER GAIN: PA 140/10 12DB PA 140/30 7DB

INPUT POWER: PA 140/10 5to1 5walts PA 140/30 15t040walts

INPUT VOLTAGE : 12 to 14 volts DC negat ive ground

NOMINAL INPUT CURRENT: PA 140/10 . ...22 Amps PA 140/ 30 .. .. 18 AIIlPS

STANDBY CURRENT: Virtuall y insigni ficant

INSERTION LOSS: Less than 1 DB on rece ive

DUTY CYCLE: 50% or less

RF sensing relay switched

DIMENSIONS: 7" x 10-1 /2" x 2-7/8"

WEIGHT: 4 Ibs.

PRICE: PA 140/10 $179.95 wired and tested

PA 140/30 $159.95 wired and tested
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PO Box 1921-7 Binghamto n, N.Y. 13902 .607.7:23-9574
DI VISION O F 8RO M;NIMV f L l crRONICS CORP.
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from page 19

typewriter and the rapid pace of new
IC designs for this application means
the umbi lical cord has been cut to our
dependence upon antique Teletype
equipment. This means that in short
o rder we could experience a growth in
RTTY such as we haven't seen before.
We do need a lot of good design work
no w and a rticles to p rovide
comm unications between designers
.. . we need some more modern rules
and r~lations from the FCC to
unfetter ou r growth in this area.

Right now, where would you go in
the ham bands if you wanted to run
ATTY and 5STV on one frequency?
You'd have to head for the VHFs and
you'd lose t he basic benefits of the
whole deal. The fact is that ATT Y and
SSTV are growing together . . . the
television typewriter did it. If you 've
ever watched one of these tediously
unfolding on 5STV you already know
why we need to be able to shift to
Rny for typi ng.

Both ATTY and 55TV are idea l for
storage on audio cassettes ... both are
freq uency shi ft systems. We wilt
short ly have dynamic sto rage devi ces
which wilt permit us to use the same
televisi on screen t o display both
ATTY and 5STV, so we will be
needing common frequencies on the
ham bands for t his. How about some
petitions to the FCC? And don 't
for get to stress ASCII for the RTTY,
okay?

In the meanwhile, I'll bet that some
of the more adventu rous will be able
to get 5TAs (special temporary
autho rity) from the FCC for
development work . And don't forget
73 when you write the articles.

PREVENTATIVE LICENSING

Since the expected new rules do
not bode well for t he Tech license,
most Techs have been givi ng serious
thought to getting a General before
t he fan gets hit . In view of what has
been threatened in the rule proposals,
t his is the only prudent response.

Since most Techs have, in essence,
already passed their technical exam,
t he main problem is that old Morse
code ogre. The fact is that this is
highly overrated as an obstacle - not
because it hasn't been difficult to
master, but because most operators
have been using just about the worst
possible way of learn ing the code,
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making it ten t imes as difficult and
t ed io u s as it needs t o b e .
Unfortu nately, virtually every code
cou rse available today perpetuates this
rid iculous remnant of the 1930s.

If you stop and think for a moment
(and who has time to do this, right ?).
ask yourself whether you might have a
better chance of learning the code if
you learned it once and for all at the
speed you need rather than having to
learn it over and over at different
speeds. And that is what it comes
down to ... the usual method is to
learn the code at maybe one word per
minute with very long characters . . .
then step that up to 3 wpm then 5
wpm _. . then 7, 8, 9, 10 etc. In
essence, the brain is being asked to set
up recognition patterns for each of
the 40 characters we are supposed to
know at many different speeds. We
cou ld avoid all that total waste of
t ime and effort by learning the
patterns of code sound once and once
only . .. at 13 wpm.

This is t he secret of the 73 cassette
code course .. . even the 6 wpm
cassette has each cha racter sent at 13
wpm speed, so you learn the sound of
each character just once instead of
over and over at di fferent speeds.
These cassettes are available directly
from 73 or from many of the better
ham dealers. The ser ies consists of
four cassettes, including one for rank
beginners, which t eaches t he 40
characters, and one for 6 wpm (very
handy for passing the FCC given 5
wpm tests when you are cal led up for
a recheck, and you sure don't want to
goof it ). The 13+ cassette will
overprepare you for the FCC's 13 per
test. The 20+ cassette is a terror and it
will make sure you breeze th rough the
Extra test. We also have a 10 wpm for
Canadians and a 25 wpm cassette for
fanatics.

TELETYPE PARTS

A note from WBKAJ enclosed an
annou ncement from T e le t y p e
Corporation to the effect that they
are disconti nuing the stocking of parts
for the models 14, 15, 19 and 20
machines as of December first this
year. Pity.

While the more modern machines
do have considerable prestige, the old
models have much to recommend
them. The models 15 and 19 were
designed to run 24 hours a day in
newsrooms and they go for years with
few repairs being needed . Machi nes
such as the Model 33. so popular
today, are des igned for intermittent

use, such as on TWX circuits, and they
don't do well with constant use.

Amateu rs interested in ATT Y and
computer folk needing an inexpensive
1/0 typewriter can do a lot worse than
get an old model 15. They run
between S35 and Sl00 these days
most places. They are 60 wpm geared,
so they are slower tha n newer
machines but then most
applications don't call for speed
anyway.

POSTAL MOD ERN IZATION

For years the post office has been
using a simple 6" envelope (business
reply size) to let us know that a
subscribe r had moved without
notifying us. They would tear the
label off the magazine wrapper,
indicate the new address, send it to us
and throw out the magazine and the
rest of the wrapper.

Now some of the post offices are
automated and a new form has
replaced t he rubber stamp on the
wrapper address. Th is is a 10" wide,
22" long computer printout sheet
mailed in a l OY:!" x 11%" brown
envelope ! The compute r printout may
be a lot more eff icient, but they sure
use a whole lot more paper .. . new
envelope is ten tim es as large. Not
o nly is it immense, it is also
completely unstandard in size - so it
has to be ha ndled by hand .

JORDAN IN THERE HELPING

Amateur radio does have friends in
high places. A resolut ion proposed by
New Zealand and seconded by Jordan
was una nimously accepted by t he
recent Wo rld Scout Organizatio n in
Copenhagen to th e effect that radio
amateu rs would be supported in their
effort to retain the present frequency
allocations. There were delegates from
86 countries, represent ing 14 million
scouts.

SAROC HAWAII

A letter in the PHD News of
Northwest Missouri brought a report
on SAROC Hawaii. KH6BW wrote .. .
"I finally fou nd out what SAAOC
means. It is Sahara Amat eur Rad io
Operators Convention, originated at
the Sahara Hotel in Las Vegas, and is a
sort of professional convention,
money making affai r. The attendance
was not what was expected - not
many exhibitors were on hand and a
lot of the technical talks were trite.
According to the gal at the table, on ly
about 250 persons were at the
convention."

.. . W2NSD/ I
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page after page of contest results,
outdated projects, and ul tra-complex
articles aimed at the privileged few
who are lucky enough to belong to
the ARR L cl ique. Wouldn 't you think
that such an intelligent bunch of super
eng ineers cou ld design thei r own
" Modula r Coun te r" without steali ng
Mr. Star k's? Keep up your good work
and we ll writte n articles for those of
us who are not fortunate enough to
have engineering deg rees. Keep up the
weather sate ll ite articles by WBBDOT.

Paul J . Dujmich WR3T LD
McKeesport PA

SOCK IT TO IIf:1:

Your September 1975 cover made
me think of a swe ll Xvl.-pleaslnq idea,
which I would like to sha re with
anybody who has a problem with a
drawer full of st ray, single, one of a
ki nd socks.

Use one of these forgonen soc ks
for a microphone cover. It works very
welt and keeps dust off a non-used
microphone.

I said Xvl.-pteasinq and so it is: just
think how pleased she will be to see
how clever and thr ifty you are.

If yo u really want to please her,
change socks every day!

Ray Sanders WABVZQ
Follansbee WV

•

I attended the Glade Valley Ama
teur Rad io Session t his year - and it
is really super. I t hink that, after 16
yea rs, Carl Peters K4DNJ shou ld be
commended for his outstanding job. I
intend to go back next summer and
work on Extra class.

Rev. G. Wayne Heck WB9HJM
Fort Wayne IN

GULI7' (;L1IJE

through my DEcoder. This permits
adjustment of aud io frequency and
audio levels. The 20k and 400 Ohm
t rimmer resistors, once set, do not
requi re frequent adjustment. Again, if
you realty want a decoder, and you
are adept at f iguring out sma ll
problems, then this shou ld be enough
to get one going, Mine works bett er
than th e PD un it , They have t rouble
with frequ ency drift and low audio,
both of which can be corrected in my
unit.

Charles R. Helmick W8JZN
Parkersburg WV

Enclosed please fi nd a check fo r
$8.00 fo r another great year of 73. I
have stopped my subscript ion to QST
because I am ti red of runn ing thro ugh

• • • •

lEEr" ·TERSc· ,e .. . .
• •.; . " -- ' . ,.

from page 29

Ho w ever, si nce mos t hams are
expected to be honest, perhaps yo u
co uld see that Mr. Bidd le gets th is
info.

Basically, the device is no thing
more than a balanced modu lator with
an audio frequency loca l oscillator.
The oscillator was lifted from an
article in 73 on a sine wave oscillator.
Other oscillators will work, bu t from
my experience, it must be a sine wave.
Frequency should cover from about
2200 Hertz to 3500 Hertz. The t rans
formers were jutl k box and no effort
was made to opti mize their induc
tance. The balanced modulator should
see about 500 to 600 Ohms, so line to
voice coil transformers shou ld work.
There is some toss (15 t o 20 dB
through the bal modl , so it would be
useful to have a small audio amp on
the output of the demod . The trans
fo rmer on the output of the audio
osc. can be chosen to match the
ou tput of the osc. and the input to
the bal mod. The purpose here is to
maintai n a bala nce on the rig mode
lato r Idem odl. Ju ggle levels into t he
device, aud io levels, etc. I tape t he
ENcoded aud io and play it back
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WE DON'T HAVE
YOUR NUMBER

BUT YOU HAVE OURS
Toll Free

(Cont. 48 States)
•

- -
(MO. cust call 314-993-6060 coil.)

CALL

HAM RADIO CENTER
ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master-Charge or BankAmericard

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

St. Louis, MO 63132



FOR THE FINEST IN C. W. SENDING

ONLY $29.95
Delivered

'~li<j <jou ri Residents
add S 1..l5 Sales Ta x)

Model HK·l

• FOR USE WITH ALL ELECTRONIC KEYERS • DUAL LEVER PADDLES

• HEAVY DUTY CONTACTS • ALL PLASTIC PARTS HI-IMPACT STYRENE

• COMPLETELY ADJUSTABLE • HEAVY BASE

• NON-SLIP RUBBER FEET • COLOR CODED BINDING POSTS

• PADDLES REVERSIBLE FOR WIDE OR CLOSE FINGER SPACING

ORDER DIRECT OR FROM YOUR DEALER
call TOLL FREE 800·325·3636

CHARGE IT ON .
?/Wl'

BANKAMERICARD.

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

St. Louis, MO 63132
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GIVE
Your Repeater

A Duplexer For Christmas

Completely Pre-Iimed

2 Meter $350.00

Ready for Service

220 MHz 5250.00

Guaranteed

450 MHz $350.00

Order your SWIVETEK MICROPLEXER now for Christmas delivery.
Shipping t ime - 3 weeks.

5100.00 deposit required. Balance shipped COD, FOB. San Mateo, CA
We pay shipping on all pre-paid orders.



The Microstrip Duplexer

Insertion Loss

1.5 DB
z
o-III->-a
<,

III
o

100 K HZ / D IV IS IO N

High Pass

105 DB Isolation

z
o-
Ul

>-o
<,

III
o
o

~ 105 DB Isolation
o-

z
o
tn->-o

zoo KHZ / D IV IS ION

Low Pass

zoo KH Z / D IV IS I ON Photos from a typical
2M6A duplexer .

Duplexers and Cavity Filters

105 No. Amphlett Blvd. San Mateo, CA 94401 (415) 348-3858



S.D. SALES CO.
P.O. BOX 28810 DALLAS, TEXAS 75228

6 Digit Digital Clock Kit
We wanted our word to mean something to you. When we first introduced
our clock we used such words as "impossible", "unbelievable bargain",
"prime quality", and "unconditional money back guarantee". We antici-
pated selling several hundred kits. Your response to our clock has been
fantastic. Now several thousand kits later, we hear such comments as
"outstanding value". "exceptional service". "I can't believe It". etc. One
enthusiastic customer even wrote saying it was "the best thing since
bottled beer."
Here's Whst The Kit Includes:
1 - MM5314 National Clock Chip with socket
6 - Common Cathode Led Readouts (.25 in. char.)

13 - NPN and PNP Driver Transistors $995
2 - Push Button Switches for time set (KIT)
1 - Filter Cap
4 - IN4001 Rectifiers WITH SPECS.
1 - IN914 Diode Transformer - $1.50. POSTPAID
2 - .01 Disc. Caps
9 - Carbon Resistors

P.C. BOARD FOR ABOVE - $3.00 each
In keeping with our philosophy of service, quality, bargains and no back
orders, we want to offer you another S.D. first. Were betting a silver
dollar" that if you order 2 complete kits for $28.90 (with PCB and XFMR)
you will be completely satisfied or return the two kits for a complete
refund. You keep the dollar, regardless! Bet you didn't know that S.D.
meant silver dollar." (It doesn't, but It serves our purpose this month.)

Offer good until Nov. 30.
(·New Style Clad Dollars)

2N2222 B Y ITT 936DTLBYITT
Sllicon NPN . TQ..92 Plastic Case. 8 forS1 Prime, house numbered. Hex Inverter

10 ForS1
HA. nOHA.L 2K ERASEABLE PROM

2OC8 Bit, static units. U.V. light er8lSeable. MM5203. SUBMINIA TURE TRIMMER CAPS

Factory prime new units. Special - $12.50 Ultra stable. Range: 3.5 to 18 PF. 2 forSl

DIGITAL CLOCK CHIPS BY NATIONAL
FILTER CAPS

FACTORY NEW UNITS!
Dual section, 2000 MFD and 1500 MFD at JO WVOC

MM$314 - 4 or 6 digitS. 24 pin DIP. Use with LED
Twist Lock. 79c ea. 3 For, $2

P ..out•. With Specs. - $3.95 NA nONAL VOL rAGE REGULATOR
MM531a - Alarm chip. ~ pin DIP. 54.44 like 7805. 5VDC - 1 AMP output. Has TO-220 crasuc

TEXAS INSTRUMENTS 8 DIGIT CALCULA TOR CHIP
power tab - 99c

TMSO 103NC. Four function . Same style as used in TI IN4148 COMPUTER DIODES
pocket calculators . Factory new units , with specs . same as IN914. Factory prime. 20 lor $1
99c each.

fAMP fOOO PtV SILICON RECTIFIERS
FULL WAVE BRIDGE

IN4007. Factory prime devices. 10 for $1 .00.
By G.!. 1.5 AMP BOOPIV - 75c

1,ffCOPAMPS
2N706A «XJMHZ. TRANSISTORS

Prime, factory tested and marked . Full spec on all
SIlicon NPN . 1 WATT. To-18 Case . 5 For $1

p.wametws. Not re-lested . functional only, units as sold
by other• .

723CH PRECISION VOLTAGE REGULA TOR741CH - T0-58 Lead Metal can . . . ... . . . . J I$l
741CV - 8LNd Mini Dip .......... . . . . . . . .. 4 /$1 Build a circuit regulating the voltage from 2 to 37

volts . Complete specs Included . One of the easiest to

DISC CAPACITORS
use regulators now on the market. 39c

.1 MFDSOV-12/$1 .01 MFDSOV·20/$1
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S. D. SALES CO.
P.O. BOX 28810 DALLAS, TEXAS 75228

FAST SERVICE QUALITY MERCHANDISE
BARGAINS GALORE - NO BACK ORDERS

We are SMALL enough to give personalized service, but
LARGE enough to handle every order swiftly and efficiently!

INTEL 1K 2102 RAM FAIRCHILD LED READOUTS - 69c
F-=tory prime, tested units. Factory selected for much FND-70. Common cathode. Right hand decimal point.
faster speed than units sold by others. 650 NS. These .25 Inch character. Prime new units. Perfect for clocks ,
are static memories that are TTL compatible and frequency counters, etc. 69c 10 For S6
operate of! + 5 VOC . The real workhorse of solid state Besl Readout Buy In USA! '
memories because they are so easy to use. Perfect for
TV typewriters, mini-oompulers, etc. With specs.

$3.95 ea . or B for $30 74164 - TTL SPECIAL - 69c
4 for $2.00

SIGNETfCS lK P-ROM
825129. 256 x 4. Bipolar. much faster than MOS
devices. SONS. Tri-state outputs. TTL compatible. Field DO YOU NEED A LARGE, COMMON ANODE
programmable, and features on chip address decoding. READOUT AT A FANTASTIC PRICE?
Perfect for microprogramming applications. 16 pin DIP. S.D. presents the MAN-64 by Monsanto - .40 inch
With specs. $2.95 ea. character. All LED construction - not reflective bar

LM324 - QUAD 741 OP AMP - 99c
type. fits 14 pin DIP. Brand new and factory prime. Lett
D.P.

$1 .59 ea. 6 For $7.50
NE555 Timers - 49c

DLl47 JUMBO LED READOUTS
709CH - OP AMPS - 4 For $1 By Lttron!x . .65 inch character . Common anode. Out-

perlorms S~A-3. Perlect lor giant digital clocks . Only
GE SCR C106B1 20 MA. per segment. Special - $2.50 ea.

4 AMP 2OOPIV. Sensitive Gate . 59c
LARGE SIZE LED LAMPS

MOTOROLA POWER DARLINGTON - $1.99 Similar to MV5024. Prime factory tested units . We
MJ3001 -.NPN - 80 Volts - 10 Amps - HFE 6000 typo include plastic mounting clips which are very hard to
To-3 Case. Ideal for power supplies, etc. We include a come by .

Special 5 for$1
free 723 regulator w /schematic for power supply with
purchase of the MJ3001 . You get the two key parts for a

PC BOARD MATERIALDC supply for only $1 .99. Regular catalog price for the
MJ3001 is $3.82 FR-4 blank epoxy boards. 2 oz. copper, 5 x 10 in . Single

Sided. Limited Qty . - 99c
TRANSISTORS

Type Mat. Pol. Vceo I, HI. cas. Price MOTOROLA NEGA TlVE VOL TAGE REG
MC1469R. TO-66 9 Lead package . For 3 TO 30V

2N3904 S N 40 100MA 200 TO-92 8/1 .00 Outputs . Provides 600 MA direct output or more by
2N3906 S P 40 100MA 200 TD-92 8 /1.00 using an external power transistor. Reg . catalog $4
2N4401 S N 40 250MA 200 TD-92 10/1 .00 ea. With specs . $1.95 ea.
2N<403 S p 40 250MA 200 TD-92 10/1.00 •

2N3638 S p 25 150MA 60 TD-105 8 /1.00 MOTOROLA NEGA T/VE VOLTAGE REG
EN930 S N 45 SOMA 300 TD-106 10/1.00 MC1463R - Like our 1469R above, except for nega-
2N2905 S P 40 350MA 200 T0-5 411.00 tlve voltage. Reg . catalog $5. Our price $1 .95.
2N42049 S P 60 10/1 .00

POWER TRANSISTOR PC BOARD

RCA HIGH VOL TAGE POWER TRANSISTOR Mfg. by Memorex Computer Corp. Board has 20

100 Walts. 5 Amps . 300 VCEO. TO·3 case. Silicon Power Tranststros. 1o-RCA 2N3585 T0-66 SILICON

NPN. MIg . house numbered 2N5240. Regular catalog is NPN. VCEC-300 1C-2AMPS. 10-MOTOROLA MJE·
$6. Perlect for H .V . supplies or vertical and horizontal 340. NPN Silicon . VCEQ-300. Plastic power lab case.
circuits. Also has 1().2N2222A TQ-18 NPN transistors and

SPECIAL-990 10-1 N5059 1 AMP 200 PIV rectrtttere. plus 32 rests-
tors . LIMITED OTY. Board #103. $3.99 ea.

HEAVY DUTY TRANSFORMER 48 HOUR SERVICE
36 VAC, 3.5 AMPS. 115VAC 60HZ. PAl. For power You deserve, and will get prompt shipment. Onsupplies or audio power amps. Best Quality , fully

orders not shipped in 48 HRS., a 20% cash refundenclosed . $4.95
will be sent . We do not sell junk. Money back

8T978 guarantee on every item. WE PAY POSTAGE. Orders

Signetics, TRI-State He> Buffer. MOS and TIL under $10 add 75c handling. No C.O.D. Texas Res .
add 5% tax .

interface 10 TAt-State Logic. Special : $1.49.

S. D. SALES CO.ORDERS OVER $15 FREE BONUS

CHOOSE $1 All clock or calculator P.O. BOX 28810
chips are shipped with DALLAS, TEXAS 75228FREE MERCH. free socket.
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MONSANTO MAN-64
LARGE COMMON ANODE LED READOUTS

The response to this readout has been fantastic. Our customers have
used the MAN-64 in large clocks, frequency counters, etc., with
beautiful results. We wanted to make a good deal an even better
deal, so we have cut the price on the MAN-64, but for this month
only. SPECIAL 6 for $6

• S. D. SLASHES LINEAR PRICES

Tired of getting ripped off? Tired of paying high prices for linear IC's
of questionable quality? Then you should be buying your linears from
S. D. Below devices are all factory prime, full spec of all parameters.
Compare these prices!
741C MINI DIP OP AMP 4/$1
741CH TO-5 CAN OP AMP 3/$1

•

555 V TIMER IC 2/$1
565 A PHASE LOCKED LOOP 2/$1
LM 380-8 MINI DIP AUDIO AMP 2/$1
703 CH TO-5 CAN FM IF AMP 3/$1

INTEL 1702A 2K ERASEABLE PROM'S $6.95 I
We tell it like it is. We could have said these were factory new, but
here is the straight scoop. We bought a load of new computer gear
that contained a quantity of 1702A's in sockets. We carefully removed
the parts, verified their quality, and are offering them on one heck of
a deal. First come, first served. Satisfaction guaranteed.

PROFESSIONAL QUALITY STEREO HEADPHONES

Here is the kind of super deal that S. D. is famous for. Treat your
ears to a super sound at a super price. Soft padded ear cushions,
lightweight, fully adjustable headband, long coiled cord, wide
response. $6 Post Paid - NEW IN ORIGINAL FACTORY BOXES

SALE ON CUT LEAD SEMICONDUCTORS

Leads were cut for PCB insertion. Still very useable. IN4148 Diode -
40/$1 2N3904 (House #Transistor) - 25/$1

INSTRUMENT KNOBS

Black with brushed aluminum insert. Medium size. Very attractive
style. SPECIAL 5 FOR $1

VERNIER DIAL

From a close out of a metal detector manufacturer. y, Turn, 8 to 1
ratio. Internal stops easily removed to make unit multi-turn.

LIMITED QUANTITY - $ .99 EACH

S.D. SALES CO.
P. O. BOX 28810 DALLAS, TEXAS 75228
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an Atlas Transceiver
ONE EACH MONTH UNTIL FURTHER NOTICE

You made S.D. SALES successful with your patronage and we
want to say

In cooperation with 73 Magazine, we will give an Atlas Transceiver
complete with deluxe mobile mount, each month until further
notice.

Send your name and address in a letter - tell us in 25 words or
less - why you like S. D. SALES. The winner will be notified by
Air Mail.

S. D. SALES CO.
P.O. Box 28810, Dallas TX 75228
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~UJrrBUIlU "UIIJPHll l wou ld like to take this opportunity to say "THANKS"
to all our many customers and friends for a very gratifying (and profitable) year.
We've offered some outstanding bargains - you've gained the benefit of our
hi-volume purchasing power. We couldn't offer these state-of-the-art products at
such low prices if you did not recognize them for the truly outstanding
opportunities they are. We'll continue to bring newer and better items to the
hobbyi st and experimenter market just as long as you continue to respond as you
have in t he past. We have big plans for our futu re product line. Included in our
planning are kits for all of t he inte rface modules used in CPU to outside world
applicatio ns (UARTS, USRTS, Code Convert ers, Keyboard ROMs, PROMs, RAMs,
Printer Drivers, CRT Modems, Baudot Rate Generators, Counters, Timers and on
and on). Watch for our announcements of new products in 73 in the coming
months.

Now, since this is the holiday season, with gift lists to fill and projects to plan - get
started! Here is our gift to you.

ITEM 101 - 709 OpAmp in T0-5 pkg. BRAND NEW AND UNCONDI-
TIONALLY GUARANTEED $ .19 ea

ITEM 201 - SMC KR2376 KEYBOARD ROM - BRAND NEW (Not a
factory reject or floor sweeping). Will generate standard
ASCII code (up to nine bits) with SPST switch closure for
each alphanumeric. Completely self-contained. Data sheets
with each unit $4.95 ea

ITEM 301 - IN4448 Silicon Diode (or equiv) BRAND NEW 100PIV -
lOrnA like a IN914 only better $ .05 ea

ITEM 401 - UART COM2502/2017 in 40 pin dip pkg. Advertised
elsewhere for $14.95. This is an untested HOBBY grade
chip for experimentation and use $4.95

ITEM 501 - 2N3859 equiv. SILICON NPN general purpose transistor.
Used for switching, LED driver, oscillators, amplifiers, etc.
Small plastic $ .10 ea

All items ceo. PLEASE add $1 .00 per order to cover handling costs.
Orders shipped same day in most cases. M inim um order - $ 5.00

6 KI NG RIC HARD DRI VE . LONDONDE RR Y, N. H. 03053

603 · 0 4· 4644

eUnlPI) 1)1r 1
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THE SUNTRONIX MODEL KBD IV Keyboard is ideally suited as a general
purpose ASCII Keyboard for data terminal applications. This keyboard more than
meets the needs of the data entry market for long life and reliability.

The KBD IV utilizes the 2 key rollover solid state read-only MOS memory allowing
encoded outputs to be strobed out as each key is depressed. A second key may be
depressed concurrent with the first, but the second key encoded output will not be
strobed out until the first key is released. This feature prevents ambiguity of
character codes as a result of two keys being depressed in rapid succession.

ELECTRICAL SPECI FICATIONS:
* Voltage requirements - +5.0 V and - 12.0 V
* Power consumption - less than 200 mw
* Outputs - standard ASCII; 8-bits + strobe
* Negative or positive logic output, jumper selectable
* Output connector - standard 14 pin DIP IC socket

MECHANICAL FEATURES:
* Size - 12%" x 6%" x 2%"
* High grade glass epoxy PC board
* Keyboard ROM SMC KR2376 40 pin MOS
* Electronic shift lock, not mechanical
* Keyswitches one integral assembly, not individual keys
* Switches have tour-finger phosphor bronze contacts with gold inlay
* Keycaps are 2·shot high strength ABS plastic

These keyboards are available off the shelf in two forms - fully assembled and
unconditionally warranteed against defects in manufacture or materials for a full
ninety days, or in the more economical kit version. Kit parts are fully warranteed
against defects in manufacture or materials for a full ninety days. In either version,
full instructions are supplied for operation, includinq specifications and data sheets.
In the kit version, complete instructions are supplied for the assembly process. A
reasonably competent technician can completely assemble and test this keyboard in
one evening. All parts needed are included.

INTRODUCTORY PRICES
Factory assembled - $59.95 ppd .
Complete kit , w/inst ructions - $54.95 ppd .
Please add $1.00 handling per order.
Minimum order - $5.00

tnmPJ) ilYr 1
r
I

6 KING RICHARD DRIVE, LONDONDERRY , N. H. 03053

603·434· 4644

f1 I l' ~2)
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General Aviation Electronics, Inc.
4141 Kingman Drive, Indianapolis, IN 46226

317-546-1111
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•
FACTORY DIRECT

CHRISTMAS SUPER SPECIAL
FEATURES

1405 SM 1402 SM

OVER 1,000 UNITS IN STOCK
FOR CHRISTMAS SPECIAL

ORDER EARLY TO INSURE
DELIVERY BY CHRISTMAS BC-1 NI-CAD BATTERY CHARGER

8 .50

8.50

24.95

$29.95

10.95

C H R IST MAS
SU PE R

SPE CI AL

REGU LAR
SPEC IAL

PR ICE

(val id only wi t h rad io purchase)
DESCRIPTI ON

1405 SM •• •• . •• . • . . •• . •. 29.95

LC2·1405 LEATHER
CASE. . . . . . . . . . . . . . . . . . . 14.00
SM2 - SPEAKER MIKE
FOR 1402 SM an d

CASE.• • . . .•• . •• .••••••• 14.00

BC1 • BATTER Y CHAR GER
FOR 1402 SM AND
1405 SM . . .. ... . . • . • •. . • $36.95
BP· NI·CAD BATTE R Y
PACK 15.00
LC1 • 1402 LEATHER

TE1 • SUB-AUD IBLE TONE
EN COD ER INSTALLED ... . 39.95 34.95
TTp· TOUCH TONE PAD · .
INSTALLED .. .. . . .. . .•• . $59.95 44.95
XF1 - 10.7 MONOLITHIC
IF X T A L FILTER ·· · · ••••. $10.00 8 .95
CRYSTALS: T X OR R X
(Common F reQ. O n ly) . . . . . . . 4.50 3.00

Add $ 7 .50 per Transcei ver
f or F actory Cry stal Installation

ACCESSORY SPECIALS

•

• 6 Cha nnel Operatio l1
• Individual Trimmers

on a ll T X /R X Cry stal s
• All Cry stals Plug In.
• 12 KHz Ceramic

Filter
• 10.7 IF and

455 KC IF
• .3 Microvolt
• Sensiti vity f or 20 dB

Qu ieting
• W eight : 1 lb. 14 oz.

less Batter y
• S-Me t er { Ba ttery

Indi cat o r
• S ize: 87/8 x 1 7 /8

x 2 7 /8
• 2 .5 Wa tts Minimum

O u t p u t @ '2 V D C
• Current Drain R X

14 MA T X 500 MA
• M icr o sw itch M ike

Button

• 6 Channel Operation
• Individual T rimmers

o n all T X /R X Cr y stals
• All Cry stal s Plu g In
• 12 KHz Ceramic

Filter
• 10.7 and 455

KCIF
• .3 Microvolt

Sensitivity f o r 20 dB
Quieting

• Weight: 1 lb. 14 o z.
le ss Batt ery

• Battery Indicat or
• Si z e: 8 7 /8 x 1 3/4

x 2 7/8
• Switchable 1 & 5

W alts Minimum
Output @ 12 vee

• Current Drain : R X
14 MA T X 400 MA
(I w) 900 MA (5W)

• Microswit ch Mike
Button

• Unbrea kabl e L ex an ®
Case

TO: WILSON ELECTRONICS CORP_. 4288 S. POLARIS A V E.. LAS VE GA S, NEVAOA 89103
(702 ) 739-1931

CHRISTMAS SUPER SALE ORDER BLANK

B. _

1- -

___1402 SM @ $164.95. 1405 SM@ $239.95. FACTORY XTALS INSTALLED @ $7.50.

____ Be1 @ $29.95. BP @ $1 0.95. LC1 @ $8.50. LC2@ $8.50.

____ SM2@$24.95. TE1 @$34.95 SPECI FY FREQUENCY I

TTP @ $44.95. X F1 @ $8.95. T X XTA LS@$3.00ea. RX XTALS@$3.00ea.

52/52

ZIP' _

c. D. E. F. ----- -

ENCLOSED IS 0 CHECK 0 MONE Y ORDER 0 MC 0 BAC

CA RD # EXPIR ATI ON DATE _

XTALS _

NAMIEE ADORESS _

CITY STATE _

SIGNATURE _

SHIPPI NG AND HANDLING PREPAID FOR CHRISTMAS SPECIA L
SA L E ENDS DECEMBE R 31 , 1975 NEV ADA RESIDENTS ADD SALES TA X
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CHRISTMAS SUPER SPECIAL

SPECIAL INCLUDES:
RUBBER FLEX ANTENNA
52·52 CRYSTAL

1402SM HAND HElD
2.5 WATT

TRANSCEIVER

90 DAY
WARRANTY

CAN BE
MODIFIED

FOR
MARS

OR
CAP

10 DAY
MONEY

BACK
GUARANTEE

SPECIAL INCLUDES:
RUBBER FLEX ANTENNA
52·52 CRYSTAL

ORDER EARLY FOR CHRISTMAS DELIVERY

1405SM HAND HElD
5 WATT

TRANSCEIVER



•

®
WILSON 204 MONOBANOER PLUS OB33

REAL
MON O

PERFORMAN CE
ON

10-15-20

The Wilson 204 is the best and most econom ical antenna of its type on the market. Four
elements on a 26' boom w ith Gamma Match (No balun requ ired) make fo r high perfo r
mance on CW & phone across the enti re 20 meter b and .

The 204 Monobander is built rugged at t he high st ress points yet using taper swaged
slo tted tubi ng permits larger diameter t ubi ng w here it counts, f or maxim um st rength
with minimum wind loading. Wind load 99 .8 lbs. at 80 MPH. Su rface area 3.9 sq. ft ..
Weight 50 Ibs., Boom 2" 00.

All Wilson Monoband and Duoband beams have t he following commo n featu res:
• Taper Swaged Tubing • Ad justab le Ga mma M atc h 52 n
• Full Compression Clamps • Qual ity A luminum
• No Holes Drilled in Elements • Hand le 4kw
• 2" or 3" Aluminum Booms • Heavy Extruded Element t o Boom Mounts

• M204 4 ete. 20, 26' 2" OD $139.00 • M240 2 ete. 40, 16',3" OD $299.00
• M155 5 ele. 15 , 2 6' 2" OD $139.00 • M520 5 ele. 20, 40',3" OD $ 269.00
• M154 4 ele. 15,20',2" OD $ 89.00 • D854 5 ele. 20, 4 ele. 15, 40',3" OD $ 299 .00
• M106 6 ele. 10, 26', 2" OD $ 99.00 • D843 4 ele. 15,3ele. 10 20' 2" OD $119.00, ,
• M104 4 ete. 10 , 17 ' , 2" OD $ 64.95 • D833 3 ele. 15 , 3 ele. 10 16 ' 2" OD $ 89.00, ,

Al l Wilson Antennas are FACTORY D IRECT ONLY! T he new low prices are possible by
eliminating the dealer's discount. All an tennas in stock. If you order any antenna you
may purchase a CDR Ham 11 for $124.95 or a CDR CD44 for $85 .95. Send check or
money order, or phone in BankAmericard or Master Cha rge. A ll 2" Boom antennas
shipped UPS or PP . 3" by truck.

Ca ll for specia l To w er , Anten na & Rotor package.

•

4288 S. Polari s A venue, Las Vegas. Nevada 89103 702·739·1931



The TS-700A is available at select Kenwood
dealers throughou t the U .S . For the name of
your nearest dealer, please wri te .

600 KHz fo r repeater ope rat ion . . . reverses,
too

• Ou tstanding frequency stability provided
through the use of FET-VFO

• Zero center discriminator meter

• Transmi t /Receive capability on 4 4 channels
with 11 crystals

• Complete with microphone and built-in
speaker

• The TS- 700A has been thoroughly fie ld
tested . Thousands of units are in opera tion
throughout Japan and Europe

S-700A
It solves all or these problems and
lots more. And best of all .. . the
TS-700A reflects the type of quality
that has placed the Kenwood name
out front.

• Operates all modes : SSB (upper & low er),
FM. AM . and CW

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

• AC and DC capability . Can operate from
your car, boat. or as a base station through
its built-in power supply

· 4 MHz band coverage (144 to 148 MHz)
instead of the usual 2

• Automatically switches transmi t frequency

/(c'lIw""d , , , paccsata i ll OHIO/Cllf radio
Distributed by

TRIO-KENWOOD
COMMUNICATIONS INC.

116 East Alondra / Gardena, California 90248
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•

Get in on all the action of Simplex, Repeater, DX, DSCA R or local sse
with the new KLM MULTl-2000.

FEATURES
• PLL synthesizer covers 144-148 MHz in 10 kHz steps
• Separate VXO and RIT for full between-channel tuning
• Simplex or +600 kHz offset for repeater operation
• Multi-mode operation capability SSB/CW/NBFM/WBFM
• Built-in ac and dc supplies, noise blanker, squelch and rf gain control
• Selectable low power 1-10 watts and 10 watt output
• Separate "S"lrt power and frequency deviation meter
• Built-in test tone and provision for touch tone
• Excellent sensitivity

Something this good DESERVES the best in sales, service and support.
KLM now stands behind the performance and quality of the MUL Tf.
2000 as we do with all our fine products.

See your nearest dealer or call on us

ELECTRONICS
17025 Laurel Rd., Morgan Hill, CA 95037 (4081 779-7363

238 73 MAGAZINE



Featuring the ulti2000

• PLL synthesizer covers 144-148 MHz in 10kHz steps
• Separate VXO and RIT for full between-channel tuning
• Simplex or + 600 k Hz offset for repeater operation
• Three selectable priority channels
• Multi-mode operation (CW/SSB/NBFMIWBFM)
• Built-in AC and DC power supplies, noise-blanker squelch and rf gain control
• Selectable 1W or lOW output
• Separate So/power and frequency deviation meters
• Built-in test (call) tone and touch-tone provision
• Excellent sensitivity 1.3 uV for 12 dB SINAO)
• Superior immunity to crossmodulation and intermodulation
e totroducrorv price: $795.

Covers 144-148 MHz in 10 kHz. Separate VXO and RITfor
full tuning. Simplex or Gooke offset, etc.

Also:
Bearcat scanners - Turner microplexers, CD R Rotators,
Rohn towers, Mosley antennas, Brimstone 2 Meter XCV R,
KLM complete line of amplifiers - Echo 2, beams, etc.

NOV/OEC 1975

86 Balch Ave., Piscataway, N.J. 08854
Phone: 201·752·4307
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WILL NOT BE UNDERSOLD!

Santa Claus

Specials
RE72JB3 - 42 to 50 MHz. 100 Watts output, with noise blanker to
eliminate ignition and other noises. Two frequency transmitter, single
frequency receiver. These should be great for six meter use, with accessories.
Regularly $335, Santa Claus Special $275

FE/R En JA3 - 42 to 50 MHz, 100 Watts output. Single frequency
transmitter and receiver with accessories.
Regularly $250, Santa Claus Special $225

FE/RE73 JA6 - 152 to 162 MHz, 80 Watts output. Single frequency
transmitter and receiver with accessories.
Regularly $225, Santa Claus Special $195

RE /FE 53 JA6 - 152 to 162 MHz, 35 Watts output. Single frequency
transmitter and receiver, with accessories.
Regularly $175, Santa Claus Special $155

RE/FE53 JC6 - 152 to 162 MHz, 35 Watts output. Two frequency
transmitter and receiver, with accessori es.
Regularly $200, Santa Claus Special $180

TERMS: All items Bold as is . If not as represented return for exchange o r refund (o ur op tio n).
Shipping c harges p repaid within 5 da ~8 o f receipt. Illino is residents must ad d 5 % sa les tax . Personal
checks must clear before s hip ment . All items sent shipp ing charges collect unless otherw ise agreed.
Accessories do not include crys ta ls , reeds, relay or antenna s.

NOV/DEC 1975
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And. we 'll promise you only one thing. The most adventurous vaca tion you have
ever ex perienced. Hop aboard our schooner for 10 sunfilled days and moonl it nights.
A conge nial group of shipmates now forming and se tt ing their heading for Saba.
G renada, 51. Lucia , G uada loupe. And, Dutch S1. Maartcn. And, French Martinique.
Explore pink, white and black sand beaches. Scale the cliffs, climb a volcano . prowl
old forts and quaint towns. Hoist the sails. take a turn at the wheel or feet on the
rail and le t us do the work. T hen li mbo to a stee l band and fall as leep under a sta r
spangled Caribbean sky.Share from 5250. 1f you have the spir it .. .come Windjammin:. .
a true li fe adve nture. This coupon wi ll hring yo u a full color adventure broc hure.

SPECIAL HAM DISCOUN T
Send me you r co lo r brochure on 10 day ' ba refoot' vacations from $25 0.

Name

Add ress _

Ci l ~' S ta te _ Zip _

I
I
I
I
I

eWindjammer Cruises.
Post Office Box 120, Dept. 00, Miomi Beach, Florida 33139.

,---------------------------------------------------------------,
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rid cruise'

Rapa, Tahiti. Moorea, Galapagos.
Zanzibar. Devil's Island. Madagascar.
Martinique. Samoa.Tutuila, Danger Island
aboard the world famous motor sailer Yankee Trader.- .
On December 10, 1975 you can share one of
the most exciting experi ences in the world. 6
adventurous months prowling the world's most
unusual ports. First come ... first served. \M'ite
now for information on adventure that won't
stop.

.-.
.-

~
.,. . " ."

. '

- -
SPECIA L HAM DISCOUNT

Nam e

Add rl.·~s _

Ci l\' ~ Sla lC' Z ip _

8 Wlndiammer Cruises.
Post Off ice Box 120. Dept. 00, Miami Beach. Florida 33 139.

•
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DOES ANY OTHER MORSE CODE KEYBOARD
HAVE ALL THESE FEATURES?

• Programmable memory
right on the keyboard

• Running memory lets you type
up to 72 characters ahead

• Variable speed from 4 to 100 WPM

• Memory overload indicator (LED)

• 48-hour burn-in prior to shipment

• Space bar is used for word spacing

• Computer grade switches and keytops

• Cooling fan to assure long component life

• 110 VIae operated with built-in audio monitor

• Double sided-plated thru-Gl0 Glass Printed Circuit Board

• Black naugahyde finish on metal case with walnut end plates

--'I
I

I
I
I
I
I
I
I

I
I

I

• gO-day parts/labor warranty. plus 2 years on all parts

1------- -- -- - ---
I .... TELSTAR ENTERPRISES

II P.O. Box 235
I ..... Spokane , Washington 9921 5

: 0 Enclosed is $....,- _
I 0 Charge Master Charge #.,--- _
I 0 Charge BankAmericard # _
I 0 Send Free Brochure
I Call Letters _

I Name _

: Address _

~-_-_-_-_-...,C=ltY-I"5".t.:...,t-e...,IZ=ip-_-_-_-_--J

ORDERING INFORMATION

MODEL PROGRAMMABLE PRICE
MEMORY INCLUDED

TS-172 One $369.95

T5-272 Two $389.95

TS-372 Three $409.95

TS-472 Four $429.95

TS-572 Five $449.95

TS-672 Six $469.95
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TELSTAR ENTERPRISES
P.O. Box 235
Spo kane, Wash ington 9921 5
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Get Jour MITtS
~ on a

Tri - state buffered out drives 20 TT L l oads ; good
bus s dr ive , l ow noi se susceptibi l i ty . Ext end fea 
t ur e, memory pr otect . On board voltage regu l a t i on.

PRESENTS 1 I .PTTL LOAD TO ALTAI R & OTHER BUSSES.

[!:,@w ~@w§~

~~@~
§@&~[Q) ~u'U'm~D

~lIknxd~ ~ ~(Q)(Q)
ADD $25 & WE 'll PROG RAM

ADD $15 & WE'LL PROGRAM

Put your edi to r/assembler o r whateve r i n
thes e l ow power EROM boa r d k i t s . Fast -
1 use e, 1 wait. Fu ll 4K nee ds only 5V @
! A and -1 2V @ 100 rna; board runs cool J

power supply doesn't grunt .

._-_._.__._._._._._._.__._._._._._._._._._._._._._._.--_._._._._.__._._._._.-
ALTAIR 8800 OWNERS. PlEASE TAKE NOTE, THE ABOVE /UlRY BOARDS ARE DIREffiYPlUG-IN ClII'ATlBLE! NOJlII1PE RS .
NORASSLE. NOHASSLE . (ALSO ELECTRICAllY CWATIBLE ' ITHDTNER BBIT "'CH INES---RGS DORA. "'''' vn. ETC. >

D C IRC UITSIN
DftB097 II. la TRI-STATE HEX BUFFER
o-ll31 12. 50 6 BIT UH IFIED BUS COMPARATOR ' ITHHI Z INPUTS AND HYSTERESIS ("~
o-l54' 10.90 QUAD TR I-STATE S'ITCN [J[BOUNCER .~A
1>18833 11. 90 QUAD TRI -STATE TRANSCEIVER WITH HYSTERESIS I .
DHB837 II. B5 HEX UNIFIEDBUS RECE IVER 'I THHYSTERES IS • ~
DSOO26 S3, OO DUAL CLOCK DR IVER
DS360B 13.00 HEX TRI-STATE MOS TO TTL CONVERTER ' ITH PROGRAMHABlE INPUT CURRENT
BOOB 117,95 POPULAR BBIT HICRQPROCESSOR--- IDEAL FOR PER IPHERAL CONTROL AT ABEllEVEABlE PRI CE
5204 $24. 50 SIMILAR TO5203 (SEE BELOW), BUT 4K BITS WORTHOF EROM

•

SPECIAl I ORDERS POSTMA RKEDBEFORE NOVEMBER30: 5203 2K E~ ; ORGAN IZE AS A4X512 OR 8X256.
BIT HEMO RY, FUllV PROG RAl1I'IABlE ANDERASEABLE. COMPLETE LY STATIC AND NON -VOLATI LE , $9.951
AlDTHER SPEC IAl I BBIT MICROCOHPUTER CHIP SET, I-BOOB. 8-2102, (IKSTATIC RAHS) FOR 132,50

"~~.." ~. ~ "1"." . . .... ., . . .;. :. :;

"'(~. '1". , ...". , ,... . .

~... iD" ill"l"~... iUl ' '1" all "'l" . "r ' . .. .•. . .... . .•"• • ••• • • • • • •
\ .. \ ...: : . ; :" ... .. \ :. ~"

TH iS AD IS BE ING PREPARED IN IIiD-AUGUST, SO ME DON' T HAVE ALL THE DETA ILS NAILED DOWN
YET . HQIojEVER. WE' VE HAD THE SYSTEM UP AND RUNNI NG FOR A COUPLE OF I"ON THS MOM, IT'S
SITTING INBERKELEY. EXECUTING INSTRUCTION S AND WA ITI NG FOR ITS CASI NG AND fRONT PANEL.
OuR TARGET PRICE fOR THE KIT? UNDER $600- - - AND THI S INCLUDE S AUDI O CASS ETTE 110. BIT
SERIAL INTERFAC E f OR TELETYPE, EDITOR AND ASSEMBLER , lK X 16 INTEGRAL RAl'l. AS ME LL AS
THE KEYBOARD, READOU TS . PANEL. POWER SUPPLY, AND MORE . FINAL BIOS ON SHEET METAL WORK
AND THE LIKE ARE DUE IN ANY DAY NOW ; AND ME' vE JUST ABOUT DECIDED ON A N~E---SO DON 'T
SEND IN ANY MORE SUGGESTIONS ! TKANKS TO ALL OF YOU MHO TOOK THE TIME TO ENTER OUR
CONTEST, By THE TIME TH IS AD HITS THE NEWSSTAND. WE'LL HAVE A SYSTEM DATA PACKAGE AVAIL
ABLE AT SOME MOMI NAL COST, WE' LL KEEP YOU POSTED; THANK YOU f OR YOUR INTERE ST AND SUG
GES TI ONS,

"'"",
Wfi~~~I'~;; ....~. CLOCK kit
@ &If!lIf!lD~§Iffi§&IffiW "'~ r:.
§~§~O&1b g~ 1:1 Ell61TS
@u@@ D~ § 'ii'&'ii'D© Iffi&~ INCLUDES ALL

~ n (@~ PARTS; EASY
~ UD~~ ••• ASSEMBLY

DISCOUNTS , BUY 100. TAKE 201 - BUY 1000. TAKE 30% ••• TOO!
®l\!J&Iffi&If!l'ii'§§1Q) 11.§§§ 'ii'1XJ& 1f!l 'Y~@ If!l§. • ••

•TllAIIKYOU VERY IIJOI FOR YOUR OVERWllEUIiNGRESPQNS[ TO OUR SPECiAl! ••• $19.95 + 2 LBS...
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TE RMS : ADO 50 ~ TO ORDERS UNDER S I O.
CAL RES ADD TAX, ADD SH I PP ING WHERE
SHOWN. SORRY . NO COD .

( 4 15) 357-700 7 FOR
BA NKAMER I C A RD~ OR
DAY .

BILL GODBOUT ElECTRONICS
BOX 2355. OAKLAND AIRPORT. CA 94614

*~PACE16 BITe.*
MICROPROCESSOR $125

HOT LINE: CALL
M"' STERCHARGE~ OR
OER5. 2 4 HOUR S A

40 pin DIP . 45 classes of instructions, and up to 337
Supplied with interface chips for TTL compatibi l ity .

Real 16 bit parallel mi croproces sor .
instructions. A powerfu l proces sor!
and our PACE da t a packet .
THE PACE DATA PACKET [5 AVA ILABLE SEPARATE LY FOR $2 .50 (TO COVER POSTAGE AND PR INTING--RE
FUNDABlE WITH PACE PURCHAS E) . YOU GET MANY PAGES OF DETAILED AND SPECIF IC INFORMATI ON ON
THE CHIP ITSElF, SYSTEM ORGANIZATION, SOFTWARE, AND MORE. NOT JUST A DATA SH EET- - -A COM
PL ETE PACE REFERENCE PACKAGE . AN EXPERIENC ED COMPUTER BUILD ER COULD· BUILD A COMPLET E SYS
TEM FROM INFORMATION IN THIS PACE PACKET ALON E.

Note to OEMS : National Semi conductor is cooperating with us so that schools. hobbyists.
and experimenters can ha ve easy access to this powe rfu l new microprocessor fo r immediate
eva luation and prototyping. However . we are not set up to hand l e OEM o rders: OEMS s hou l d
contact t heir National distributor o r sales office .

• PLUS
~ POSTAGE

FERRITE LOOPSTICKS
FOR TRANS IS TOR TYPE
RADI OS AND OTHER AP
PLI CATI ONS •

THREE FOR$2.00

2" DYNAMIC
SPEAKER:
FOR ACOU S
TI C cOUP
LERS 1 TOYS1

RADIOS ,
ETC.

3/$2.50

o

CO LOR-CODEDSPECTRA-STRIP
Thi s i s a flat. multiconductor wire,
available in multiples of 10 conduc 
tors up t o 100 conductors. Comes in
20 ft. lengths only . Cost is It per
conductor foot; for example , a 20
conductor ca b l e 20 ft. long = $4 .00....................................................

'0 ~)'
' /

{.:>
·9.s

width s paced

BOOI

TWI STED PAIR
20 FT. / $4.95

17 Conductor, co l o r - co ded ; wire
for low inte r lead c a pa c i t a nc e .

15 twisted pairs. yellOW and black
•••••••••••••••••••••••••••••••••

' ~LECTRONIC PROJECTS FOR MUSICIANS is a new book. written by my friend Craig Anderton, which I
heartily endorse for all electronic and musical types . The first 4 chapters tell how t o obtain
and i de n t i f y parts, selec t and ca re for tools , and apply ba s i c construction techniques; in
s hor t , an introduct ion to basic electronics a l a Ra d io Amate u r 's Ha nd book. Chapt e r 5 conta i ns
19 projects fo r mus ica l/audio applica t ions, a nd th e book concludes with sections on tro ub le
s hoo t i ng a nd whe r e t o fi nd more i nformat ion.

" I bel teve the book to be of equal inte rest to th e neophyte and to mo re experienced elect ron 
ic types . For the neophyte with mus ical know how the book provides a ve ry understandable .
practical, and readable insight into the world of elec t ronlc s e -- - wb t cb can do so much to ex
tend h is or he r cepebl t t tv . For these already versed in electronics this book opens the door
to the world of musical and electronic effects. I ' m very enthused about the book a nd have en
joyed reading portions of it during its c r e a t io n ; I be lieve i t's an ideal primer fo r a nyone
in t ere s t e d i n mus ic/e lect ron ics r e ga rd le s s o f their age o r e xpe r i e nc e . "

----B i l ' God bou t

From Gu itar Player Pr oducti ons. With r e co r d i ng o f proj e c t sounds ; forward by Joe Walsh .
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SI 95
5,95
PI
US,.
u s••

3.19

320
320
320

5.20
660
1.95
.99

1m
8163
8161
.~."lOti

BOO
SPECIAL 4.49

385

SPECIAL 2.95
s.aa..,
5.20
6.10

SPECIAL

SPECIAL $ .69

'"1.85
320

SPECIA L 3.25

".III".,.,.
••,.

t ", ...

," .....
... "' .
1 H005' ,,,0

AM fM ,"~.b ," "

N8T91
I01' ~

" n
lSI'

""""N'

SPECIA L $27.95

'1 ,9~

'"u s••'"U~."

0..1f',,' u " ..
! IS¥ f,,,' "..
OK, d"
OVMC_.. S"
5o..,'M050' ......
"'II
!Of 0

XR·22llliU
S4.m••• XR,22116KA 1110'" IItCI ,ndulln Ul"lIIl comp.nent.
10' PC bGl,d
TIMERS
XR 555CP MOlIOll tl" t T,mf/
KR 32llP P'''l$Io" T,",f/
KR556CP OUlll555 T,mer
KR 2556CP O...t T,m,,,, CUtU,1
KR 2240CP P' 09,...,mllble CounW!T,m"
PHASE LOCKE DLOOI'S
XR 210 FSK OIm. dulilO'
XR 215 H,gh f"Qnent~ Pll
XR567CP Tone OKod" (m,", OIPI
XR 561CT tcee DlK odfl nO·51
STE REO DECODERS
XR 1310P Pl l s te-ee Oetod..
XR 13 10E P Pl L S!".o Oeta d.,
XII 1800P eu. Sle!!o Oetode,
WA VEFO RM GENERATORS
XR205 W.",101m GeniUlIl0'
XR·2206C P Monoll tlllt f unt1lon G......IO'
XR 2201CP VolT. Con uollfd OK-Il.to,
OTHE R UA R IC 'S
XR 1468CN 0....1· 15'1 T'Kk."9 R..,liUII
JlR 1488N OUlld l .... 0,,_
XR ·14B9AN OUllClL",. Rea,,,,,
XR 2208CP Ope,.honlll Mulr", l...

XR22l1 CP f SK O.moduItIOlr'TOnli OKocI..
XR,2261 MonoltlhlC PlopOlI ,onlll Servo Ie S~n.m

wl4 N , O'1Yll1Tfln...IO'

XR2206KA SPECIA L $17.95
Inc:ludn monohlh+t lunw on 9"n. 'Olor IC, PC bo.,ll.•nll . ue mbly
,"I1lUCl,on "",nUllI

ZENERS-DIDDES-RECTIFIERS
,m VOLTS • ' !lICE TY ' E VOLTS • '!ltCE
'10'.6 " .... " .. ,N'DOl ""., 1 ..."'P '"' N1~IA " .- 4' l ot ,N. OIM Illll PlV 1 ~IIP re
' 10'52 " .... " .. """ ~ ,... '"'100
' 1II'~l " .... " .. ,"4148 " ,.. I~ 1 00
' ''15-4 " .... " .. ' ''4f 5-4 " ,.. 111100
' N96~B " .... " .. ' ''41:J.1 " ,. n
' 1052:12 s s .... " 1"'Il!i " ,. n
' NS2:J.1 " .... " ,"'136 " ,. n
' 1II~2l!i " .... " 1"4JlJ " ,. n
' 10 5236 .. .... " 1104142 " ,. "' N 4~ 6 " ... 611 00 1104144 " ,. n
' N 4 ~B "" ,. 611 00 ' '' lI U 5{1 PIV J~ AM ' ,~

' N4a ~ A "" ,.. 5i 1.00 110 1184 100PIV 3S AMP ""' '' 4001 SO PIV 1 AMP cs INll B6 200 PIV 35 AMP LSD
'N4002 IDO PIV 1 AMP to ' N!l88 400 PIV 35 AMP '""

M'S AO! 5100 TRANSISTORS P~ll" '-"100
",PS .J;4i ~11OO PIll"" l,Sloo PNllloO "S' 00
1~1lI'lA ).'S' 00 ~". " S' 00 I ~04oo

• " 001_1111 ',",00 ~,~ U' 00 ~~,

• " 001_I11J. HUo ~,~ HIOO 1100401 UI •
I_11&'! ~" .. ~,m s Sl aD 1<10403 • S l aD1101369. Ulto ~,~ ~S'. ~- ~1'.
' _11l~ ~11to 1<13t'l1l 'II. ~- &11.
I_lit' . 1 ' 10 /1113111 ~S'. 1-*' " 1•,,- 4 SIlO lNl11< ... ,,- ·S• •
1<1_1. ~1I1O ",m ". ,,- 011.

""" '11.10 ,,- ~11. I_SIlt ~SIIO
,,~ 11'. ,,- • S' . 1_~I:II 51'.,,- •• ,,- 11'. lU1J!l U t lG
u~. •• ,,- 'SI. ,,- 11110
1<13]81 50'S' 01 1.... 1] lS'. l_~' 1st •
,,~ '>SI. 1_00 .. 11' !II (_, SC~ I S, aD

*Spe cia l Requested Items*
I C.I9<
le. I!1
ftllit
101l01ll1
C ~lt:lO

MCIlOl Ll
fUll

IC'S ~~&~ KITS
FUNCTION GENERATOR KIT

P. O. Box B22-Belmont.Ca. 94002
PHO NE ORDERS WELCOME

[4161 692-B097

---- .
STO:~'ln • $I 00

SaU.flcUon Guaranteed. $5.00 Min. Order. U.S. P'und ••
California Residents - Add &% Sale. Tax
Write for Jll'REE 1175 Cataaog- Cata Sheets .25« "ch

n '''''"'''' v. ..... ,-" ~ ,... .. -- - ,-

CLOCk eo CALC. CH IPS
"' '''~ 1 1N '0.,.' sas
""'U IIIi & Dot" US
....Ullll 'OAt', J 95
UIl SJWi 6 D.., 395
""'531611 6 D..,' AI..m &95
"'''' H 25!1 1 0'1,, ·4 f, nt 1.9~

"'''' 513611 6 0'1" 4 fuel. 3.95
MM51J8N B0'9"·5 fo o, 4 i 5

26 Awg RIBBON CABLE
, f l . ~" ....... 1.9 ft . 1111.
4 Cond lit, :19 11
8t..... 19H 69 t,
'Ie..... Ug h 1.1 911
11 c.... H'" 1.99"

.3M·· DIU . TRIMlIlER

'"~. '.
SPECIAL

Mod.' f='~-I"1"'1

nt"

- " .... .,,"'... ,- - ," ·" 10_. .......,.... •• •• '" '.;r;;"Jl.. .. 1:111 "'11.- _ 0' I:: ,:: •• ...
-~ •• ••..- ... " .. •• • •

POCK.T CALCULATOR KIT
51u "01'1 p'u. 'OI'I'''n'_
.dd b'. m.m.. , .. ,'h
,"d..'du., "<ti ll - 8 d,.,! ~
dil/ll.y p'n' o..,lIow _ b.m, ¥ .',
.."" - uw.ll.n<lOId 01
" 'ho'G'.blt b.t1t"" 4 , "

",,,...ry 001" ,n ' NCly , .
....mbl. l.'m _ ,n." ..." ....
'......OOd J". 5..•· SPECIAL S12.95 u ch
OPTIO"S ~

II ~VAC T,.n.l . " n.. • IS ...
6 N<fl - III" Alk......." ..... 1 K ...

WAU o r T.V. DIGITAL CLOCK
110< 11 11_ "~V"

l'!i'Vl[WI"~ D'SlR'K(~
Woi",,' Co. , .. • }"' . .. .

H, ' .. .n·I" H.... -.:
.....o-.t.r H....
KIT AIIC• ..., &C . $34.95
w."" &. A"."'b .• •• . . $39.95

~l f16 V:~~ BOARD

Irsl00,..
~..
"4..nOO

'"""
D'I'N .MIC SHlfT REGISTE RS

M"~H "''''~H "''''51011 2 FOR
UIl !lO]lIl1lll !105H "'1I~I6H Sl.110

nLlllNEAR
10.00 1>0..
1«1 0.._
1490 t ......
14100 880' t .. ,.
141\04 0.._

14191 C" n,..
l "' :lO II1- U,I14111
l "' 324 11 -Qu,d 141
l"'lUSH 5V R"Il0 5
lU Jll9K 5V Rot TO 1

:-: ':':i ':' :- ; ,,:,:-."";:;1
'....-... ..

15 $1 00
15 $1 01
lS;Sloo
1$."$1.00
lUI 00

Electronics

tOIIPlll1 1fT .. •

*Special

DIODES
'>IIV. , "",

100Y. , ...lOlIV.' " "'II
tOO..... , Am.
s..."n,"t

It ' S
••. - -

10 ;)IlM l2 OHM 15 OHM 18 OHM 12 OHM
AUT ,l , 0., 11 OHM· n OHM ]'OHM 41 OHM 56011 11 114WATT I 'll. ' SO PCS.

68 OHM 82 OHM 100 OH M 1211 OHM " ~OO H"

ASSt . 2 SOl' liD OH M·220 OH M"0 OIlM no OH II·190 0 11 " 1~ WATT ' " , s o P1:s.
410 0 1111·560 0 1lM680 0 11 .. ,819 Dil l! "ASSt.) S Ol ' U K lH UK 2. 21( 11K , ,. WAtt I 'll. · " PCS.

UK '" ." ,.. 6,U
ASSt . ' •• 11K '" ". '" '" ' ff ....n S'll. ~ loll PC$.

'" '" '" D' '"ASSt.' •• ,.. u. ." ".. ,~. IIUIAn I 'lli ' SI I'ts .

, ~. "" ".. 2/01l "'.ASST. • •• ".. 410K ,." .... .,,, lI' WAtt S'll." Sl PCS.,. ". ... ". ".ASST r •• V II ,.. 19M UM ,... lI' WATt S" · Y K l.

• •

I
• t • r- :-: ';':; ~ :- r. .,:, :-."";:;1

'. ""-' . " '"_ •.,..n
"''''::r --.V' '' • 1....... ,_' : ........ _.'..' ...., ..
"". .'_ _ "~., I •
..... .l. _ " ......" ...,..,. ".._...... ....._...__._~ ..-_ _-

.....--_.,'"

-_ ....._.--_.'.

TRANSISTOIlS
1111901A PNP S"",,",", 6.'11 00
1N1212A NoNSw'".,,'1 61S100
l11 J904 N.N ....... 61$1.00
2!1J9M PNP A"'lI ','$1.00
l l1JlI N.N RF 61100
I N5!l!11 NH .. ''SHID
(1_, U .... SC R 111100

I ~qol

1 ~ &DlI2

' 11 '003,,
IN.'48

50 pes. RESISTOR ASSORTMENTS $1.75 PER ASST.

JAMES CHRISTMAS SPECIALS

NEWPROTO 80ARO·l00
11""'.'0" '0"- b" 10 Ie , .
Io<_d , .... ,~ 011 ,ht ,. 0'
aT So<loOIl_ ' hO b... 01"" fOro,.
lloM' ..... <.-eltt. _ 10.............,_ ,..-.
1 OT:l5S Sc>< , 1 aT 3~B I .. s"..
1 ~ _ """.. ' . ' .
.......... _'" HI' " _e,

""""'-

DISPLAY LEDS DISCRETE LEDSf N070 eo.... Ulh, ". ",...." 1 Co,", Ana .210 $1.95 MY 10 'H ~'OIOlI
MAIO 2 501 M" ". .. ,~ ., ~ 'H 'SIOl1
MA" 3 C"",.u !ll, ". D IiIYW_ 'H ~ '01 1IO,....". CD/II, u !ll. .181 1,95 ev 501_ G,._ _SIOl1
MAIn COllI. AI\O, .30 , SO IiI Y !>014 Y.,~ _ '0 1 IXJ
D133 COllI. u'h, .In 1 .9~ IIY !>014 0,... 4 SI 1IO
DU" C...... Ano m ,.SO IlV \oil' Rft! I·.··l_ !>SI,110

4' POWER SUPPLY COROS . • •.

Black SPECIAL
~ -cE 3/$1 .00

THUMBWHEEL SWITCHES
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JAMES ELECTRONICS
P. O. BOX 822 BELMONT, CALIFORNIA 94002

(415) 592-8097

JEBGU,

,
•---•

umnfU:U[]LTr:1ETER

$39.99 Per Kit
SING LE UNIT

GE NER AL DESCRIPTI ON

The JEBOl is a three and one half digit, auto
polarity digital voltmeter, in a kit fo rm . It
features several options not available in any
commercial d igital vol tmeter. Its low cost is
pe rhaps the most impo rtan t feat u re, which is
achieved by offering it in a kit fo rm. A k it
allows the unit to be used by sma ll OEM 's
where cost ettecnveness !s an important factor,

NOV/D EC 1975

and by the hobbyist who has to be co ncerned
with cost. The unit also fea tures on card
regu lators, allowing it to be operated off a
single plus and minus fifteen volt , un regulated
power supply. The unit has a sma ll size o f
three inches w idth , three and three quarters
of an inch length , and one and a quarter inch
height .

249



EACH S.50j
10 FOR 53. 95

\
} ACTUAL SIZE

Wave Bridge Rectifiers

25 Amp 500 PIV

$2. 00 10 for $16.50

::0 812- .

• •• '.~ .-

Actua l Si ze

Each $ .40
10 fo r 3,50

Rectifiers

SUPERSPECIAL 1.59
TEN!Of 14.95

tooop,oc t • 10 dlg tts t ft 3" llI'Ml .. l dtll
"tg~1 1 l.-gt bl, • brtgl'l t .-.d "'. c"'ruter ....11, ...."

..Ith ln 10 fHt Oyer I " Ide " 1,,,,1"9 1"')1. (l10")
lOl< POWer - 125 .. per dtg tt It tJPI,,1 b, lqlltness

CCMION CATIlODE \11TH ItH DECIlW.

Numeric Display
'I, ' Single Digit
GaAsP LED

812, Monostable Multivibrator

o-s plus MAN 3
letters.
Right-hand decima l poi nt.
Fl a t - pack t ype case. l ong
operati ng l ife. I C vol
t age requirements. Idea l
fo r pocket calculators:

949 , Special
Triple 3- i nput NAN D gate - pi n interchanqeable
\Ilith 51'17410 DIP. Branded Si qne tics and marked
'949 ', Data sup pl ied.

Each '.16 ,, 949. __ U:IF
10 f or 1. 50

Equal to Slgnetic 8126 DIP Honostable Multi
vibrator: features an internal timin(j resistor
and caoec ttcr . Exter-nel ti lllinq components may
be added to prov ide delay f~ 80 ns to 2s •
With internal tilling resistor, pulse \Ilidth is
approll.ilRately 1 !'IS per microfarad. Parts are
brand new and are branded Si qnet i c s and are
marked ' BI2' . Data suoplied .

Can be croqr-amred to count to any modulus; 2-9
for one kit, 2-99 for two kit s, etc. Inc ludes
everyth ing as in CD- 2- - t \llo resistors, three
diodes, but is without the 7475 quad latch.
Full i ns t r uc t ions i nc l uded - perfect for dis
pl ayi ng seconds , lIi nut es , hours , etc . NOTE:
Boards can be s uppl i ed i n a s i ngl e panel of up
to 10 di gits (wit h all interconnects ); hence ,
when order ing, please specify whether you wa nt
them i n sinqle panels or in one multiple dig it

boarcl. COMPLETE KIT ONLY $9.95

CD-3
Counter Kit

1 Amp - Random test inq ind i ca t~s

tznn volts or better. Satisfaction
guaranteed.

15 f or $1 . 00 100 f or $5 .00

$.29
.29
.29
.29

I. 98 t--;;;7"';;,,"-': ~:"":~':'7. '-"'===';;"'--;.59
.59
.29
. 29
.69

1.98
.69
.69
. 29

1. 50
. 34
.65
.65

2.00
2.50
3.00

. 2 . 00

5.
0

•. cq::::=

,.~

4. t

l OA ~1. 75
30A(ma ll. .} 1. 75

Phone (9 16) 334-2161
~11 orde rs to :
e .o. Boll. 41778
Sacramento, CA

95841

TWX * 910-367-1521

200V
70V

Utilogic-Signetic

410 ( RCA)
2N3772

NPN TO-3 POWER TRANSISTORS

CMOS
CD4000 dual 3 in NOR plus inverter
C04OO1 quad 2 in NOR .. •...
C04OO2 dua 1 4 I n NOR • • • • • •
C04OO7 dual compo pair plus 1nll.
C04008 four bit full adder ••.
C04009 hex buffer i nver t e r . ..
C04010 hex buffer non inverti ng
e04011 quad 2 In NAND .
e04012 dual 4 Input NAND •...
C04013 dual 0 f11 P f1 op , . . . .
CMOtS dual 4 stage SR with SI /PO.
C04016 quad bilateral switch .
C04019 quad AND- OR select...
( 04023 triple 3 tn HAND . .. •
C04024 7 stage ripple count er.
( 04025 triple 3 in NOR . .
C04030 quad exc1us t ve OR . . .
74C20 dual 4 in NAND gate •.
74C42 one of ten decoder .•.
74C157 Quad 2 in data selector
74CI61 syn. 4 bit binary counter
74C I 95 4 bit parallel access SR.

2. ~

SP EC IAL

All me r c ha ndise i s new unused surplus
and i s so l d on a mo ney back aue r ent ee .
Five doll ar min i mum orde r. Fr ee first SEND FOR FREE FLYER
cl ass postage on al l orde rs. Ca l i f or 
ni a res ident s pl ease add s al es ta ll. .

LEDs 3 -i . lilW
Fig . I ME3 I nf r a- Red S .40
Fig. 2 HE4 Infra- Red TO-46 00Rw!.... . 30
Fi 9 . 3 HE5 Infra-Red 2. 95
Fi g. 4 HV5040 5 Lead Epoll.Y 4 LED Red Array . . 1. 25
Fi g. 5 KE60 Infra-Red Hicromini DoIne .. .... .25
Fi9 . 6 HVl Amber TO-18 Dome 70 MA ev 1.00
Fi g. 7 MVl Green TO-18 Dome 1.00
Fig. 8 MV4 High Power Red Wide Dis pe r sa l. 2.95

See the Bargains at our Year End Sale!
Money Back Guarantee on all Goods - -

BRBYLOn
ELECTROniCS

3107 - 256/ 1 TTL

-45 ns
-Random access
- Out put i s compl ement

Ea ch $3.95 R f or $25 .60

745206 - 256/1 TTL

-M ns
-RandOl! acces s
-Outout is complement

Each $3. 95 ~ f or ~25.60

Transistors
TYPE DESCRIPTION PO vet HFf Ft '-9 10 f or CASE

2~3440 S MPH GPA 5W 250V " .60 $S .OO TO-5
2~3904 S NPN 625W 40V 200 300 . 15 1. 35 TO-92
2N424S S P"IP . 5W 40V 50 . 15 1. 35 TO-92
21'15910 S PNP 625W 20V 100 700 .20 I. 7S TO -92
21'15964 S ~PN 625W 150V 120 100 .15 1. 35 TO-92
GED40D4 S NPH IlwR 6.25W 60V 100 200 .40 3. 50 TAs
016P l S NPN darl . 4W 12V ". 20 .60 5 . 00 TO-98

·Access time 50 ns
-Power diss ipation .5 MW/B I T
-Tri-state output
-Field Proqrammable
- 16 pin DIP wi t h data

Each $5.00 8 for $34. 95

1702 - 2048 bit PROM

- 2K stati c unit s
-ut tre -vtctet light erasa ble
-New units

Each $9.95

Memories _
825129 - 1024 bit RlJ1 (256)(4 PROM

CTIJL
Complementa ry Tr ans ist or logic.
Thi s logic familyisunique i n that '- -;
both MPH and PNP transistors e-e l
cOMbined in the same package . Un
l i ke TTL & on , the outputs are
current sources ( i n the high state )
as -.ell as sinking current in the
l ow s t a t e . These are brand n e w
units, some of whi ch are mismarked
wi th DTl numbers.

CTL 9956 dua l 2- input
AND buffer

CTl 9953 2-2-3-input
AND / OR gate

CTl 9952 dual 2-1 nput
NOR gate

Data supplied; all parts are dual
i n-line. MIX OR MATCH. 5 FOR $1.00
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$1. 10

lA S . 10so,
600vYS647 2A

Rectifiers
YARQ FULL- WAVE BRIDGE

MR810 Rectifier

25K Trimmer

..."
S HEET

SUPPLIED

PRINTED CIRCU IT BOARD TY PE
EACH $.20 10 FOR $1.50

Special 811: Hex Inverter
TTL DIP Hex Inverter; pin lnte rchangeable with SN
7404. Par ts are br and n ew and branded S1gnet ic s
and marked -S11.-

EACH $ . 16
10 FOR 1.50
100 FOR 14.00
1000 fOR 110 . 00

!!i!l: Trimmer

-12 t urn trfmpots whi ch pl ug
into a DIP socket

- 5K and 2001(
-,,- x ,,- II: ,,-

-4 leads spaced . ]- x .Z-
Each $.65 I f] for $4.95

~ 7-Segment Readout
12-PIN DIP

t nree d1g1t s wi th right -hand deci ma 1
Plugs i nto DIP soc ~ets

Simi l ar to (l ITRON IX) Ol331
Magnifi ed digit approximately . 1
Cathode for each digit
Se!P'J!!nts are parallel for IlUltlple

operat ion
5- 10 MA per segment

EACH Sl.tS 4 (12 DIGITS) $6. 00

RCA Numitron
EACH •••• • • • • •• • •$ 5.00

SPEC IAL : 5 FOR $20.00

DR2010

MOS MEMORY 2102-2 I AMP RECTIFIER

LED's IN4007 IKV PRY
EACH S . 15

SALE 10 for $1. 00

10 OR MORE $1 .00 EACH

:

EACH $1. 20

MAN 4 7-Segment, O-g plus lette rs .
Right ·hand dec i mal poi nt . Snaps in 14
pi n DIP socket or Holex . Ie voltage re
quirements . Ide a 1 for desk or pocket
ca l culators :

s .20 I -----::-:-==~~~=~==:......_--___J10 FOR $1.25 ~

$ .30
10 FOR $2.50

s . 35
10 FOR $2.95

:
HY50 Red Emitti ng

10- 4 HA {& l'l ::::
a;j;

MV5024 Red TO-18
Hlgh Dome~

MVIOB Visible Red
5- 7 HA (.a 2V

C04001
C04002
C04011
C04012

$ . 45
. 45
. 45
.45

C MOS
e04 023
74C20
74C160

$ . 45
.65

3.25

PRY PRICE
100•• • . . . $.10
200•. . • .•• 15
400 . . • . .. . 18
600.. . . • • •23

PRY PRICE
800... • • • $. 30
1000 • •. • . . 40
1200..••. . 50
1500.. . ... 65

•
:. . I. I

. 8 0

l. 00

1. 00
1.00
l.25
1.25
2 .00
L OO
1. 00
1. 75
1. 75
1. 75
1. 70
1. 35

N E AR SL I
PrK i s ion timer.. . •••••... . . • • ••• ••.. . 90
Phase lock l oop DiP ..••...... • ••.. . •. 2. 95
Phase loc k loop DIP •..•.. . ........... 3 . 00
Phase lock l oop . •. • ••... . • •. • . . . 2 .9 5
function generator TO-5 ••.... ••••••.• 3.50
Tone decoder TO-5 ..•••• •. . . ... ••••• • • 3 . 50
Popular Op Amp DiP. • • • • .• . ...• •••••.. . 40
Voltage comparator DIP. ........ ...... . 60
Dua l comparator DIP 4 5
Precislon voltage regulator DIP••••. . 1. 00
Op 4IIIp TO-5/HINI DiP 4 5

NE555
NE560
NE561
NE565
NE566
NE567
709
710
7ll
723
741

748 Op Amp TO- 5••• •.. .• . . .•••• •. . ...•.•• •
CA3018 2 Isolated t ra nsistors and a Da r l i ng

ton-connec ted t r ans i s t or pair . . • . • .

CAJ045 5 NPN transistor array . ... .•• ••• . •.. .
LM lOO Positive DC regulator TO-5.•• • ••.•.•.
LM I05 Voltage regulator ••• . .. . . .• .••••.. • . •
LH302 Op Amp voltage follower TO-5.•••.• . ..
lH308 Op Amp TO-5 . ... ... • •••• ••....• •.. . · ••
lM309H 5V 200 HA power supply TO-5.....••• ••
LM309K 5V 1A power supply module TO-3 • • • • . . .
LMJIl COIIIpa ra t or Mini . •• • • • • . • . . . •. • . . • • • •
0070 AGe amplifler . .. • . • • • • .. • • .. • • • . • • • • .
lM380 2- Watt Audlo AIIlp ••• • • • •• • • • • •• ••• • • • •
LMI595 4- Quadrant mu ltiplier•. . . . ....• • ••...
MC1536T Op Amp ••••• • • • •••••• •••• • •• • ••••• •••

1400 .2. 14HS I . 2>
74HOO .3. 745) . 20
7401 . 20 74S4 . 20
74HOI . 2> 74LS4 . 2>
740 2 .2> 74L5 5 . 2>
7403 . 2> 7460 . 1'

'''' . 2> 74L71 . 2>
74H04 .3. 7472 .eo
7405 . 3. 74L72 . 60
7406 ." 74 73 ."
7408 . 30 74L73 . 75
74HOB .30 7474 . 45
7410 . 20 74K74 .J>
7413 . J> 7475 . 80
7417 . 40 14 76 .55
7420 .20 74L78 . 70
74L20 . 30 7480 .so
74K20 .30 7483 .70
74H22 . 30 7489 3.00
7430 .20 7490 1.00
74H30 . 30 74 92 .65
14L30 . 30 749 3 1.00
744 0 . 20 7495 .65
74H40 . 30 74L95 1. 00
7442 1.00 74 10 7 . 35
744 7 1. 50 74145 1. 25
74 50 . 20 74180 1.00
141i50 . 30 74193 1. 50
7451 . 20 74 19 5 . 65

7400 Series DIP

DIDDE ARRAY IG- IN914 sil lcon
signal diodes in o n e package . 20
leads s paced . 1-; no C()llllOn connec

ti ons .
EACH . . . S .2S
10 r c R $2. 25

8-P i n •.• ..... .. . .. $ .22

14-P in . ..••••. $ .26

16-Pin $ .30

24-Pi n. . . • . . • •$ .7 5

40- Pln $1. 25

BRBYLOn
ELECTROnICS

Mail o rde r-s t o : TWX ' 910-367-3521
P.O. Box 41 778 Ptto (9 16) 334-2161
Sacra~nto. CA ne

95841
Monev back guarantee on all
coods . Send for free flyer .

$2. 49
$1.00

$12.9S

High Quality PCB
Mounting IC Sockets

B-PIN . 14-P ln, 16- Pin and 24- Pl n PCB
mounting ONL Y- - no wire wra p socke ts.

All IC'a a re now a nd fu l l y t e .ted. Lea da
a r e p l a t ed W i t ~ gold o r aold e r. Or de ra
fo r S ~ . OO Or .ar e Wi l l be e h i ppe d p re pa id
Add $ .3; for h and l ing and poetage for
.maller o r dere : r e . i de n t e o f Ca l ifornia
add ulea tax . I C o r de ra a re ahipped
wi t h i n 1 workda y a-·kl t a are a~ipped wi t h 
'n 1 0 day a o f r e Ceip t o f o rde r. $10 .00
• I ni~ on C.O.D.· ••
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NIXIE COUNTER
Preset your count and it counts ()'99 on 2
nixie tubes. Large boards contains the
drivers and transistors for decoding. Two
switches shown for setting the preset
count. 2 nixies shown just above switches.
#SP-138A , .. , , , $6.95

VIDEO CRT KIT
Kit of parts to build CRT display all brand
new parts. Contains 9 inch CRT Sylvania
9ST4716AP39 tube shield, yoke, flyback
transformer, socket, grid cap, 20KV door
knob capacitor.

Complete kit, all brand new. $20.00

SALVAGE BOARD
Contains 32 calculator IC sockets,
24 pin giant DIP. 174 resistors, 7
minidip ICs # 7530P, one SN
74195N.
#CP·1 $4.95

COMPUTER TAPE HEADS
Brand new by ARV IN Industries made for
use on cassette cartridges. Incorporates
"Read after write" for verification. Should
work out for conversion of cheap cassette
machine into quality computer device.
Original cost $16.
#SP-152A Now $5 ea., 6/$25

Postage ex tra 0 11 above.

P.O. Box 62
E. Lynn MA 01904
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SN7400 SERIES
7404 $ .1 9
7430 16
7442 70
7446 1.00
7473 36
7474 36
7476 39
7492 59
749 3 59
741 24 1.00
74194 1.00

MM SOD dual 25 bit shift register $1.50
MM 502 dual 50 bit shift reg ister 1.00

24-12·6 VO LT 2 AMP K IT
Power supply kit puts out 24-12-6 volts DC 2
amps. I ncludes tra nsformer, AC cord, fu ll wave
bridge, filter, instructions $9.00

B & L NEON HELIU M GAS L A SER . .. . $15.00
Factory assembled by B & L, 115 volt AC
operated. No laser tube

CLOCK 5314 3.00
CLOCK 53 16 ... . . . . . . •.... .. . .. .. . .. 3.00
CA LC. C550 1.50
CA LC. 4204 3.00

MC 790 dual JK flip fl op 1.50
Me 792 triole 3 inpu t gate 1.00
ul 900 buffer 3/ 1.00
ul 914 dual 2 input gate 3/1.00
ul 923 JK flip flop 3/1 .00
8 H90 Hex inverter 3 /1.00
PLR 532 16 bit memory $1 .00 ea., 6 /$5 .00
Me 1440G sense amp 2/ 1.00
11031024 RAM 2.50.. 5/10.00
lN11 31 Sil. Sig diode 1500 PIV 50
2N2222 transistor 8 / 1.00
OPT ICAL COU PLER Motorola 1.00. .6/5.00

480 AM P TH YRISTOR {SCRI 200 PIV
Perfec t for motor control of electric cars , hi
current battery chargers, plati ng, etc . Press-Pac
stvle GE $20.00 ea., 6/$ 100.00

TOUCH·TONE PHONE $24.95
Like new, a value fo r the touch tone pad alone. Desktop
model wit h cradle pho ne. Made by Auto matic Electric.

#SP·205 $24.95

•• •• •.,
•

ANTIQUE SOUNDER
Takes you back to the Pony Express days. A ge nu ine
antique relic dating back to the old day s. A real beauty,
polished brass, wood base, bright and shiny new despite its
age. In origina l packing as issued to the US Navy Dept.
Already worth more than our aski ng price. Makes an
unusual gift or desk top conversat ion piece for the man
who has a lmost every t hing.

#SP-115 $1 5.00 2/$25.00

•
NIXIE BOARD $2.50

Unused PC board with 2 nixies 8·5750S mounted and pins
terminating on PC board edge. Useful for counters, c locks,
etc. Numerals 1/2 inch high. 180 volt neon.

#SP-206 $2.50

Please add shipping cost on above.

FREE CATALOG
P,O, Box 62
E. Lynn, Massachusetts 01904
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MICROPROCESSORS!
ROMS! RAMS!

MEMORIES!
a008 Mieroproc,....o • . • . . • $2'.'S
8080 Su~r 11008 150.00
2102 1 0 24 Static RA M . . . . 3 ,'5
2102-1 1 024 Slati" RA M .. 4 .95
:n 0 2 · 2 102 .,1 S l a tic RA M •. 4 .95
ltOl 256 b it HA M . . . . . . . 1 .50
1103 1 0 2 4 bit RA M 2 .'5
MM 5260 102 4 RAM . ..••• 2 .'5
MM 52.2 20 411 b il RAM . . . 6 .50
2 513 Char_ct ....r n••alor .. 12.50
MM5203Q F,r ac..abl.. PROM . 14.95
MM5202Q Er...,...b l .. P ROM . 14.'5
1702. E r . c u b l" PROM .. . 19.95
.223 Pr oltram m abl.. ROM . . 2 .95

'BLASTAWAY'ON lN4000
RECTIFIER PRICES

T,~ PIV $al.a lN4001 SOlD for 45co lN4002 10010 for S5co lN4003 20010 'or 65co lN4004 40010 lor 75c
0 1 1'4 4 0 0 5 60010 lor 85co IN4006 110010 lor 99c
0 1 1'4400 7 1 0 0 0 1 0 ''''''1 .29

LED Revolution!

lITRONIX "JUMBO'S"
a Slnllle • • Inl 1 " 3 /4 " S /III
• D..al • • Ize: . 8 II . 9 " .2 9
• 7·S-llmant, 25.mll. par segm.nt

Type Sin Color Sal. 31 for :11
§721D .5 Red $5.• $ IIS.OO

7271: .5 Red 5.95 IS.00
746.. .S Red 3 .95 11 .00o 747 .6 Reel 3 .85 11.00

D-Plus o r Miau . 1 1'1... a d illit ( 1 1/2 dl ltita)
F.-Dualdi..;t.
' - P I" II 0 . Minu. I

Typo Sin Color Sale 3 , ....

§ SUI ·I . 3 3 Rad $ 1.9 5 1 5 .0 0
S LA · l .3 3 GreeR 1 .95 5 .00

~
SU·l . 3 3 Vellow 1 .85 $ .00SVI._1
Sl.A-3 .7 VaU"w 4 .8$ 12.00
707 .3 31 Red 1 .95 5 .00
704A .3 3 Red 1 .95 5 .00
701C . 313 Red 1.50 31.00o ..ND.70 .2 5 Rad 1 .50 3 .00

O F ND· S OO .5 Red 3 .95 11.00 ..... · s
O F ND · 5 0 7. A . 5 Red 31.9S 11.00
A-c.:.m mon Catht>de,' oth.ra Commoll Anode
B-Wl t h b ubble m agnifle .
C--P l... 0 . Mi n u . 1

POLVPAKS

MONSANTOI XCITONI
• L1TRONIXI OPCOAI

5 for $1

7·SEGMENT READOUT SALE!
• lip to 20 ... 1111 per M il. a t SV.•aN.I.
• All lit Into 14_pln IC . oc ke t .

Type Sin Colo. Sal. 3 for ,..-
o MAN 'I .27 Rad $2.50 $6.00llllljf'.'

BMAN -3MA . 1 2 Rad .119 2 .00

I
MAN _4AB .2 7 Rad 1 .8$ 15.00 ~o MAN ·5 .2 7 Gr.an 1 .50 4 .00 ..

o MAN·7 .:27 Rad 1 .00 2 . 50
o MAN· II . 2 7 Ve Uow 1 .50 4.OO~

ALL ABO VE BV MO"'SANTO "'N.
•

P.O. BOX 942A . LYNNFIELD.MASS. 01940

Te.ms: arid " ..~ t "lI .. Raled : net :111
...._ O.d",.: W ake fie ld . M.... (ti 1 7 I 2 H'·:I829
ReU,l1l 1 6·1 11 fho l Carmi ne St.• Wa k .. II.ld. M a...
loft Wat.. Str..et) C .O.1J.·S !tl A\' Ill; P HOSEII

a 2 0C CATALOG f , b~' OptICS. · ICI'. S.m, ·• . P"..
IIIIII ... IIIIIIUM ORD[R - 14.0 0

••

D.... I 741

3for $1

05 5 5

2 for $1

0 5 5 8

NATIONAL
LM-340T VR's

o '0.220 c , .....
o "os,""~ " ucr

$1.75 Each

• DOUBL~ M~MORV• ".r-c. ..t . Co... ta ..t .
DIs"I., Rest".e

>•

$9.99

, .

M.de
By

TUNG.SOL 0

D2004 "PANEL OPTICS" ..........0:::

POSTAGE STAMP
MOBILE SPKR
MIKE 0 $1.98
too, cove ri ng bro a d . a nlle
In .ou n d . E xtre m el y w .. U.
m "de .

T, pe MM lI3 30 by S alio na l utili • • s P chann"llow_th.".h_
old . achallearnent mod. d" .. I",•• and Ion Implanted d.ple.
lion mod" deYlces. P r<)Yld ... lo",ic cil'<'..it l o r 41/ . di.it
DVM. TI'L cumpahh1•.
..... itb ilUlnlt:tion .heeta and dls",.am o a · ·how_to_ hui ld
a 4 1/ . digit DVM ·· . Ideal ..ith od'r Liboni " '/2" si ..",le ,
1 1/ 2 '".nd dual d i",iU . 1 6 -pln DIP.

FLUORESCENT CLOCK
PANEL

MIT INCLUDI:' , ..... 22- ku k. y!>o. , d k i •. os·o rr
..... ,.cll l pul 0 1 h.boud 1 P C board. d " .....nd ".,..", .. "
ul", ,,I.,or c h,p• . 9_"i l:" .. b"bbl..·· "".,",f,.., Lt:U ."oJ.
• " a , ubi... AC a.h,,,", j.ck .. .." ......,,"', n ... 1)
b.""" . u d d..pl••. ,n.""ni,," . "d p' c. o,a l ., ..1'. .. . _
"t" <,On..r ..... " .... tw",kl... . ACtDC tool

II
~ BUY ANY 10

'1" ~~ TAKE 15%

BUY 100 TAKE 25%
O S N 7 4 89 2.;; g~~~:n~ ~;~

O S N 1 4 4 2 S.10 O SN149~ 1',0 O S N 1 4 1 5 7 .9 5
O S N1 4 4 4 1.25 g ~~~:;2 ~5 9 O S N1 4 15 8 1 'i~

62 22 O S N1 4 1 1 2 ,8 O S N1 4 1 8 0 .9 5
g~~~t1O : 2 9 O S N 7 4 1 1 3 .: ; O S N1 4 1 8 1 2.9 :

7471 49 O S N 1 4 114. O S N1 4 1 B2 ,7
O S N 72 ' 2 9 O S N 7 4 1 2 1 .4 9 O S N 7 4 1B 4 1.9 B
g~~~:73 : 3 6 O S N 7 4 122 . 4 ~ O S N 7 4 1B 5 1.9 8
O S N 7 4 1 4 .3 6 O S N 7 4 1 2 3 -~ 9 O S N 7 4 1 9 0 1.4•••

N7415 59 O S N 7 4 125. O S N 7 4 19 1 1.
O S 476 ' 3 9 O S N 7 4 1 2 6 .5 9 O S N 1 4 192 1.2 5
g ~~~47 8 ~79 O SN74 1 3 2 12'~ ~ O SN74 1 9 3 1. 22~

N7480 52 O S N 7 4 140. O S N1 4 194 1.a s 4Bl :9 9 O S N 7 4 14 5 1.0 5 O S N1 4 1 9 5 .8 5
g~~~ 4B 2 .89 O S N 7 4 14 B 2.25 O S N1'4 1 9 6 1.8 0
O S N 7 4 8 3 1.25 O S N 7 4 150 . 9 ~ O S N1 4 19 7 .~~
O S N 1 4 85 1.2 5 O S N 7 4 1 5 1 ·~ O O S N 7 4 19 9 1.9 5O S N1 4 8 6 .37 O S N 7 4 153. O S N 7 4 2 0 0 4.
O S N1 4 88 3 .95 O S N 1 4 154 1.3 5

9·FUNCTION, 8·DIGIT
~•• , ••< MEMORY CALCULATOR KITV A.lt ue

22 UYSI It'. the •••I••t multl- function kit tocl.yo!

PRICESINPOLV P4KS SMASHES
~ALGIJLATOR'PRICES

1189
0
5

This u ni l i. " o t ad ... e rti sed
anywh"re ! M. d e fo r

Mo t o.ola Comm"nicatlons at
t h e o riginal co. t o f S 4.~ 0

eac h ( fo r in.e rtion In t heir
W a l k i " T a l k i e Pro lIr a m ) .
It·. a 6 0.ohm imp MIKE.
It' . a n .. xc .. llen t a p .. ..k e r

O S N 7 4 0 0 $ .16
O S N 7 4 0 1 . 1 6
O S N1 4 0 2 .1 6
O S N 7 4 0 3 .16
O S N 7 4 0 4 . 19
O S N 7 4 0 5 . 19
o SN7406 . 3 5
o SN7407 .3 5
o SN1408 . 19
O S N1 4 0 9 . 19
O S N 7 4 10 .16
O S N 7 4 1 1 .2 S
O S N 7 4 1 3 .5 9
o SN1414 1 .65
O S N1 4 16 .3 4
O S N1 4 17 .3 4
O S N 7 4 2 0 .16
O S N 7 4 1 2 .4 5o SN7423 _2 9
o SN7425 .2 9
o SN1426 . 2 5o SN7427 .2 9
O S N1 4 3 0 . 16o SN7432 .2 5
o SN7433 .4 9
o SN7431 .3 4o SN1438 .3 4
O S N 1 4 4 0 .1 6
O S N1 4 4 1 '-00

INDUSTRIAL SPEED CONTROL 0 54.95
A $ 3 0 item fr " m G.E. Mode l ~33A (made fo r .\e . o x '
th"t cont.ola home . ho p .....d j" d .. llt.ia! Iillhlinii tool A
" e rY "I"bor"te ci rcuit t o r con t rol1in ll: ma,py "lectrlc!,1
" "d e le ctTonic device• . ElLIIily controls apeed. o f elect riC
d rill . b rush type motors. etc. 1 1~ .. ac . rated.t 11 0 0
watt" W ith yarlable speed o r dimmlnll: co nt rol i n
heayy·.duty alum;"..m clUe. 3 :II: 2 :1(4 :II: 2. Wilh dlajtram
and hooku p•.

YO U AS K£.[) FO R IT ! Found -.I. a' Pol' Paka at I .
I _o- w p.,,,..1 n '. OSLY 1 3 / 4 .. 1 3 / 1 & X 3/8w d p
_I. lJoeaia_d .~..jfi ('a11J' lor OUt MM _!>31 6 ""orn
.... '11 d ..w;na clock "hip. h ..t,,,atu 4 -dill:l~. " M·P )!,
p"I• • Ufll[ ""'ond indicator . . ... " i .... m.." ".,,,m 0 1 PIlrU
'0 build_ Col.,.., BLl · £ _GRE E.... : 7_ ",a " ,.,." k.;.o or
GkE&,." II.." ... . (:hllra<:..,r Mi",h. : 0 .5-_ . ' ilarn" nt "0"
a._ I. 1.75 V AC 0. DC "" 160 mU• . Anod" '1'011.."
2 5V lit 2110 mkroarnp. I"'r ...",m"nI. ..... I.h .1"'''' . J>r.eu .
",lock "'o... t.....,llo.. di..rarns , P .C . -..:I la'o......I"""s.
A D IGITAL ct.OCK BnWF-k'S SP EC IAL.

LOWEST
U.S .A .!

f~~~"KEYBOARD KIT 0 $4.95 ~ C~\
Kit lnc ludea 4. l< 2 1/2 " G· IO &IIU. etch e d p c board.

with 1 0 OAK ".moot h t o ..ch" whit e kaya wi th blad:
n.. me. all , 1'1... d ia J(l"&m 0 " " t o uch t o n e e ncoder". M . k e .
m a n , " ke y board ayaterna" rea d i l y aya ila bl". 0_10_9

4·DIGIT AM-PM



•

1/2 X If."
RED and
ind i cat ing

M ini si:ted meter.
i ndicat ion w i t h
BLACK f ac e . Red
n ee dle .'6.'5

8.S0 ISEE-THR u'
o MIN!.....

IS·METER
Only

$1 0
MKI0210
BIIPIR

LED MITY DIGIT "DCM'S"
" 11i.i t a! Countin. Modul ..... o ut p.. ' ·

for m a n y oth..r UeM "n Ih.. ma,k.. t loday. Mo , .. f.. ,,·
tUT". lh"n ..v.. , ""fo, .. 1 Not ......"u•. no t Incandeoe ..nt •.
not nl~i .. bU I 1h.. mod..r n LEO, Cbooae f, om a uc h .'am~u .
manufactu, ..r. .. a Monaanto ·. MAN -I . MAN_" . L'lro n lca
7 07 and 7 04 Opcua '. SLA·I ~ \ h.. lU I " ba", na: ..ba r ae 
t... h..i.hIA 0" 0 .3 a al no .. xt,....hua e, . E...h k It In ·
d ud ... :h2 '" p .e boa ,d w it h tina:" '. lor a FREE ..d . ..
eonn..cto, • • id mo o nlina dip . oc k..l . LEO r..adOUI o f
yoa' ..hoi .... , i.lo... :1 IC ·. , and Mo l.. x conn.... to..
(lhi. f:LUiINAn:S !«lLOER INf: YOUR 1 C'~ 1 ..nd
bookl .. t. 'NCLUOll$ .. .C. IDGr; CONNICTOR - FRIll
• P in _fo r. p in MAN-I . " P in.lor_p in MA/.; _4 , ..I.." ...ba r.

o
~..

.... .... ,...
58.88

Imagine a chip OdK 502601
"Beepin" and audible alarm!
All other. a r e externa l . It
alao featur.. . intemal brleht.
eeee confrol . Th.. CT7001 I
r e q u ir u external t r iegerina
of a la r m , dat e o f the month
and d irect drh 'e to LEO
readou t a . Both req u ire m in.
imum current dra in and
voUage•• for .. i t he r .. to 6
LED read outa. 1 2 o r 2 4
hou... . AM and PM .

D CT7001 Alarm end Det.

'BEEPER" AND "DATER'
CLOCK ON THE CHIPS

K~: AI" Il"T {·h" ' . r.hk.,
0 · " "· 1 .2 1 11 , ._••
D ....· • . 1' II . • _ ....1.

§707· . J J II. 1.11._1..
10.· .. .JJ II. ,, 1.._1..
a.·I· . " 11. 09<"

D II .

HIGH POWER-NPN • Som ... units
• Ii' Al\tpsPOWER TRANSISTORS worth

$1.18 eac h I • Ii' VOLTS• Solltron, TRW, Falrchlld l c.c. N o. 9 2 CU2 79. • Ii' VALUl:
0._ W. O,A 8,,~.o M.. V . .... ..,.

• TO_5 •• •• • • ..,
TO.S •• •• •• U • 3 .50
TO _$ • , ,. ••• 3 .50
TO _5 • • •• u . 2.915
TO-5 • , •• u . 3 .50
TO·$ • , •• u . 2 .95
TO-$ , .. 20. 4 .95
TO·S. ,. •• >G • 3 .95
TO-59 ,. ... 20. 4 .95 TO_$'
TO-5' ,. •• A' • 11 •• 5
TO_lll 3. •• 3> • 4 .50
TO-Ill 3. ,. ... 5 .9$
TO·111 3. •• 'A• • •• 5
TO·.1 •• 2 •• U . 5 .e 5
TO-•• ,. ••• ••••

TO· S

TO·ln

o Only $39.95

o
$4.95

GIANT VENTILATING FAN

Q
Heavy-duty pow e rful hi_
to rque motor, ru /Ut ..d l y Con_

, a t r uc t ed. Perman.m tl y lubri-
. cat .. d t yp e b .. a rl n a:a.

--...: ~rherm. lloy p r o ll,c..,d . Mo t or
. t:... . a l ~e : 3 " 3 x 2'/~"' . By...._'(9:h.. -' Mo lon ZM0 40 47. 11 15 va l.'- 'CO-- 60 ha. 0.77 am pa. With 6%

TORIN ran hlade. 1 150 0 rp m .
- F o r a ll t yp... of ham &: in_

d u.tr lal equipment .

Only

o $4.98

" AlarmiQ' .. l ow price. Uae. famoua " M K " Beep;D' dock
eh.ip . That '. r lltht. call YOU Imacine a clock c h ip that '.
w ithin i1...11 _ B.E-E.P·S I It'. the " tomorrow" chip
today. u • •• the famoua all LED MAN·6 Or equal ,.,&<1
out. from the bi.. "M " people. M inimum oartll. ill
atlractiy. w alnut cabinet with bluk crackle tcee.
Giant "SO GLARE" red tl lte red P Ule !. 10 mibUle
S S OOZ E ALARM. :I puah butto "" and l OglC]e
con t rol hounI, m Inutes , alarma a nd AM-P~I ind l"ation• .
EASY TO B UILD! FUN! Inatrurt ion booklet. W itb rubbtor
m oun Unlt" 0 0 cabinet. P o ....er 11 6VAC. Si~e 7 0/.. x 7 "

2 1/::~~:. ~~S IC'S ~,.....--
TyPtl Sal. ~

D CD4000AI: S . 5 3 8CD4022AI: 2 .10
D C D4 0 0 1 AI: . 5 3 CD4023AI: .53

§C D4 0 0 2 AI: . 5 3 D C0 4 0 2 4 AI': 2.15
CD400SAI: 3 .75 § C 0 4 0 2 5 AI: .5 3
C04D07AI: . S l C04026AI: • .50
C0400.AI: 3 .50 C0402.AI: 2 .75

D C04DO'AI: .7 5 D C D4 0 3 0 AI£ _5 3
D C 0 4 0 1 0 A I£ . 1111 D C D4 0 3 3 AI: 3 .50
D C D4 0 U AI: .Sl ~CD4D40AI: 4 .50
D CD4012AI: .153 C04042AI: 2 .75
D C04013AlE 1 .015 C04043AI: 1.10
D C04014AlE 3 .S0 CD4044AlE 1 .10
D C D4 0 1 . A lE 1 .10 CD4047AlE . 8 0
D C 0 4 0 2 0 AI: 3 .28 C04066AI: 3 .75

FULL I:POXY SILlCO" HRIDGt: AI:CTIFII:Rf!
w .. YI PlY 2 Amp • Amp 10 AMP•• §, .••§, ... D Sl.4'

~~
100 .7' ••• D 1 .6'
200 •• 5 1.2S B 1 .89
400 D 1.1' D 1 .50 2 .0'
600 D 1.35 D 1.75
800 D 1.11' D 1.'15 Code: 2 amp

1000 D 1.7' D 2.25 TO· 6 cue

6 Am p 1 / 2 x 1 / 2 x 3/ 16 I q,

XENON FLASH
STROBl:
TUBl:

h.dud.... " A" 0:<011 ,,~a4

baU.ri.. I-oo~o-d ap ' " . i• •
7"" ' ·yo IU I~ foi l UPfo. of
"_"-7 '""" b.., kl_
I ..,.;.. mad R.d ........b l .. .

Mf•••• T7... ""ana .....
SANKEN HYBRID § $1.1010Y 10 $ • .••
AUDIO POWER AMPS $1 _102$1: 25 1 • .••

$1·1010r; SO 2'.'1
Va..t eatenalvely , n h i.n .,atem., tap'" Oeeka, t ·M. lu••
era, rec ord p layera, a te reo componenfa . mua;.,al inau",
ment a, P . .\... e t c . All ampli fl e r-. , fta t withi n 1/2 db f ro m
ha to 1 00 ,OOn . Each u n it p roP<!' rlr h . a t · a in ke d . with
heavy_duty con n..c ti n l' t ie lUI( connect io n . . Sina:h· 
ended p u .hpull output. P o ..... r au p p l,. required 2<11 V I)(' .
OUfput to II o h m• . Order b y Stock No.

T_a, a<ld po" t"",.. ".1 ' n.., ;1 0
""- om.. , ,,: WaJo... Il.. ld . M ( 6 1 71 245_3829
" ....., 16_111 0..1 Ca..... i _ St., Wak.. fi.. ld. M. ....
toft W.o ..r S u ....O C.O. D.·S MAl ' BE P"USED

D 20C CATALOG f iber OP lies. -rcr. Semi 's. '111s

MINIMUM DRDI:R - S4.00

POLVPAKS

•



ADVERTISER INDEX

This 73 was acquired through:
o NEWSSTAND 0 SUBSCRIPTION

Check appropriate boxes f or desired c o m p any
brochures, da t a sheets o r c a t al o gs and mai l in
to 73. Include your z ip co d e , p lease. Send
money directly to advertisers . LIMIT: 25
requests.
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PROPAGATION CHART
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Good (opcn) Poor (0)
Fair (0)

November .... 19 75
s.. M" r" J~d rs, Fri Sal
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EASTERN UNITED STATES TO:
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CENTRAL UNITED STATES TO:
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, , .. ,. .. ...
C"".L l OOtf .. , , , , , , .. " " " 'u
ENGL..... O , , , , ~ ,

" " .. .. "
,

....,,"u .. .. , , , , , ~ ,. ... ... ...
'"0''' , ,

" " " " " ,. .. " " "_.. .. " " " , , , , , ,
" ..

OO( ,"CO .. , , , , , , ,. .. .. .. ..
....' l'''''' ..U .. ,.

" " " , , , , , .. ..
• UllIlO "'CO .. , , , , , ,. .. ... ... .. ..
SOUl... "FIIIC. ,. , , , .. .. ,.

" " ... .. ..
U. S. S. II. , , , , , , .. .. .. .. .. ,

Call

c K,onot'" 208
a l .fayett. 93
[) l l'Vy 141 .217
n Mayftlrd 101
o M-sh... 252. 253
[] N_tronocs CII
[] N. ..us 198
a Non·li...r Syltlms 85.188
c Nov,ce esc 158
[) Palo .....r 101. 113
c Polv P..k. 254,255
[) Rad io Am, Callbook 86
o Rad iOi Un ltd . 239
o R"'IIencv 124
o Rohn 149
o S. O . Sa'" 212.226·229
[] Sentry 67
o SpIce EI.c. 109
[) Sp;ace Time 109
[] s,p.ClrO,l m Comm. 126. 127
[) SST 111
n Stah'-r 205
o Slandard Com m. 116
o Sunlron,.. 230.231
[) Sw'R1'" 224,225
[) Tel. comm_Co ntrol 36. 97
[] Tel.l. 244, 245
(] Tri -T'" 158
[) Trumbull 111,205
o Tuck..- 165·184
rr Tuhs 16.17.Z06.207
[) TWS l abs 160, 161
n Ullh FM 213
[) Venus Scientif ic 121
o VHFE~.CtV.219

c WElRNU 7 1
o W.U ....n 209
n Weslcom 12.13
[) Wilson 234.236
[) Wind ;'m..- 242.243
c WOfldaSl 111
c Y..-su Clll , 35

B.nd~ 196
Cod. T lpes 197
73 Product. 203
Rep...l er Alia, 204
World All... 216

73 Sl ..11
OSls 56
Ba<:k I, IUM 162
B_nl."";..IOSl, 185
Sub!. 189
Rad io Bookshop 190

[) A~i ... Elee. 61
[) AId.1eo 11
[) AId.n 101
c A.P,P,odu~, ~.94.1 31 .

132.156.196
[) AplrOtl 218
[) AtI... 20.48

-ATV 11:·~.---
[) Aud,ol..nd 142.143
o Aut'" 113
[) B.t>ylon 250,251
[) BYTE 144
o CI&gg 150
o Comc,..l1 94
o Comm. Sp.ci.. li.u 17. 159
o Compcod<t 209
o Conl rol Sl Il 1 111
[) 0 -0 Enl..p 60
[) Doll." VI I 92
c CuP.,. 240,241
[) EIdOf 209
o EIItCt,.....l ,.. 202
[) ElIICtronic SUp.-....t 109
[) F.,r 111
[) Fred< 205
o GENAVE 24 . 25, 232.233
o Godboul 246,241
[) G,..n Publish'"11 163
o H..l. 158
o Ham Rldio C.nler 222, 223
o HUlh 114 .11 5
o Hen,y 9, 5 1
o Hickok 202
o Hy-Gl in 55
o ICOM 62.89. 102
o Inl _h l.comm . 136.1 37
c Jim" 248.249
[) I( ·Ent_p<i_ 141
[) K...wood 47 . 237
[) I("UI 210. 211
c I(lM 238

Address

City

" Beader service inqu iries not so licited. Co rres
pond d irectly to company.

Reader 's Service NOV/DEC 1975
73 Inc ., Peterboro ugh NH 03458
Please prin t or type.

Name

Coupon expires in 60 days.
State Zip

A = Next h igher frequency may be usefu l also .
B ::: Difficu lt circuit t his period.
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new
to itall...

Get awav from the crowd and get to
real VHF performance with two potent
new transceivers from Yaesu - the radio
cornpanv.

There's the FT-221 two-meter rig that
that operates in SSB, FM, CW, and AM
modes. With features like phase-lock
loop circuitry for stable, clean signals.
Plus modular pluq-in boards for easv
maintenance. Complete VFO coverage
of 144-148 MHz and 88 ervstal-control
led channels. AC/DC operation for base
or mobile work. 12 watts SSB PEP. 14
watts FM or CWo 2.5 watts AM. Built
in speaker. And a whole catalog of
features for easier and better operation.
Whether vou're into FM, DX-ing or
OSCAR work, the FT-221 promises to
outperform anvthlnq else vou might
buv,

Companion to the FT-221 is the
Yaesu FT-620B 6-meter transceiver.
The FT-620B has all the features going
for vou for exciting aso's. Work in

SSB, CW and AM modes with plentv of
power. And check out all the features
vou get in this compact unit: complete
6-meter band coverage in eight, 500 KHz
segments with 1 KHz VFO readouts
across the entire band. You can have up
to four crvstal-controlled channels in
each of the eight band segments. You
have an offset clarifier, noise blanker,
AGC, ANL. Plus 24 watts PEP on SSB,
20 watts CW (50% duty cvcte), and 8
watts AM. And it's AC/DC powered
for mobile or base use.

See these two new state-of-the-art
transceivers at your dealer now or send
for our catalog. And get with a couple
of VH F rigs that have it all!

Yaesu Musen USA, Incorporated,
7625 E. Rosecrans, No. 29, Paramount,
California 90723:

v&§§(w

The radio.
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RX-50C 30-55 MH z .. . •• ••• $59.95
RX-1 44C 140-170 MHz .• •. •.. $69.95
RX-22OC 2 10-240 MHz . • • . • • • $69.95
RX-432C 420-470 MHz . •... .. $79.95

* RXCF - 70bb filter add $8.50 to above.

SC3 - Capable of scanning up to 10 channe ls. Scan
delay a llows both sides of a co nversation to be moni
tored without the scan starting each time the carrier
drops. The priority fea ture allows the user to program
th e scanner to return to his favori te ch annel when ever
it is active. Price $19.95 kit

CD·1 - A ten channe l receive crystal deck wh ich
utili zes diode switchi ng to select the crystal position
required. This mod ule can be used to expand yo ur
present single cha nnel receiver to multichanne l capa
bility. Price $6.95 kit

10 CHANNEL SCANNING

D/VI5ION OF BRO ....., A ,., H fCTRO "'/CS CORP.

P.O. Box 1921- 7 . BINGHAMTON, NY 13902 . 607-723-9574

INEXPENSIVE AND UNIQUE
MODULAR CONCEPT

• Perform an c e equal to commercial
equipment

• Monitor receivers
• Repeaters: using our transmitter, 15 or

25 watt amplifier and COR modules
• 10 channe l auto-scan receivers: using

our SC· 3 scanner kit and CD· ' crys
tal deck

• T r an sceivers using our transmitter
module

• Size: 4" x 6" - *RX-432C IS 4" x
6-1/2"

All Receiver kits are dual conversion with
squelch and CO R out put.

50-144-220-432 MHz RECEIVERS

O RD ER FORM
Item P.H t No . Dcscr touon Price Extension

N,IIT.t" _ Total _

Ad d rt"ss _ Shi pping _

City _ NYS Rn idc n t S.llcs T .1,, _

SI.lIC lip _ T OI.lI Enclosed _

8ANIIAMERICARO

,
master cllarge- ....... ..

, .

Bank A me ric a td No. _

PR ICES AN D SPEC if iCAT IONS : Subject
to c hanJte without notice .

SH IPPING INfORMATION : A ll shipme nts
are F.O .B. Binghamton, N.Y. 13902. Sh ip
ments will be made by the most convenien t
me thod . Please incl ude suffi cien t funds to
co ve r sh ipp ing and handling.
A llo w $1-00 for each ite m.

M.lstcr E harge NO. -,--,--,-_-,- _

T ERMS: C.O. D., cas h or chec k wi th order.
We also accept Ban kA mericard .I nd
Master Charge .

C LAIMS: No tify VHF and t he ca rrie r of
d am age with in seve n (7) days of recei p t
of sh ipment.

RETURNS: O btain au tho rizat io n from
VHF befo re returni ng any merchandise.
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